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Development of Patient Classification System based on Nursing Intensity
in Stroke Unit

Kim, Eunjung1 - Kim, Heejung1 - Kim, Miyoung2

!Graduate School, Ewha Womans University
’Ewha Womans University, College of Health Sciences, Division of Nursing Science

Purpose: The purpose of this study was to develop a patient classification system based on nursing care intensity
for patients with acute stroke-related symptoms and verify its validity and reliability. Methods: Data were collected
between November, 2013 and February, 2014. The verification for content validity of the patient classification system
was conducted by a group of seven professionals. Both interrater reliability and concurrent validity were verified at
stroke units in tertiary hospitals. Results: The intensive nursing care for acute stroke patients consisted of 14 classified
domains and 56 classified contents by adding ‘neurological assessment and observation” and ‘respiratory care’:
‘hygiene’, ‘nutrition’, ‘elimination’, ‘mobility and exercise’, ‘education or counselling’, ‘emotional support’, ‘commu-
nication’, ‘treatment and examination’, ‘medication’, ‘assessment and observation’, ‘neurological assessment and
observation’, ‘respiratory care’, ‘coordination between departments’, and ‘discharge or transfer care’. Each domain
was classified into four levels such as Class |, Class II, Class lll, and Classiv. Conclusion: The results show that
this patient classification system has satisfactory validity for content and concurrent and verified reliability and can
be used to accurately estimate the demand for nursing care for patients in stroke units.
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Table 1. General and Clinical Characteristics of the Patients (N=23)
Characteristics Categories n (%) or M*SD Range
Gender Male 11 (47.8)

Female 12 (52.2)
Age (year) 68.21£12.47 50~93
50~59 7 (30.4)
60~69 5 (21.8)
>70 11 (47.8)
Medical diagnosis Cerebral infarction 20 (87.0)
Cerebral arterial stenosis 3 (13.0)
Length of stay (day) 2.52+137 1=
Admission route to stroke unit Emergency room 16 (69.6)
General ward; After angiography 5 (21.8)
General ward; In-patient stroke 2 (8.0)
NIHSS 5.74%5 40 0~21
Mild (< 4) 9 (39.2)
Moderate (4~15) 12 (52.2)
Severe (> 106) 2 (8.6)

NIHSS=National Institute of Health Stroke Scale,
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Table 2. Direct and Indirect Nursing Care Time and Frequency per Day
Total Average
Variables Categories (minute) minutes/day %  Min~Max n
. M*SD
Direct Watching and monitoring 738 246.00+18.70 265
nursing care NIHSS measurement 182 60.67+11.14 6.5 3~5 58
LOC/Motor/Pupil check 460 15.33+3.30 17 31~5 75
Vital sign (BP/PR/Temperature) 210 70.00%+2.17 7.5 4~24 182
RR and SpO, monitoring 116 38.67+11.44 42 82~4 230
EKG monitoring 108 36.00£7.35 39 4~24 212
Input & Output monitoring 76 2533+6.18 27 2~8 96
Elimination care 323 107.67+53.97 11.6
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Diaper change and skin care 47 15.70£7.76 1.6 1~8 23
Others 24 7.97%0.45 1.0 1~3 13
Exercise and maintenance 293 97.67t13 .47 10.5 3~8 39
Medication 227 75.67+8.17 8.1 2~7 275
Nutrition Care 200 066.67+13.81 72 3~5 117
Admission and transfer 215 71.67%+36.81 5.1
After checkup, transfer in/out 95 31.67%+9.39 3.4 2~4 8
Admission and transfer in 120 60.00 43 1 2
Personal hygiene 175 58.33+0.94 6.3 1~3 70
Safety care 169 56.33+15.92 6.1 3 153
Respiration care 155 51.67+45.52 5.6 8~24 27
Supportive care 149 49.67%6.01 53 1~6 84
Communication and education 142 473311586 7.7 2~7 84
Total 2,786 928.60+75.94 100.0
Indirect Nursing care and management of information 1,483 494.41+86.18 82.0
AUISING care Communication within the medical team 217 72.33%£10.11 12.0
Management of facilities and arrangement 106 35.47+11.24 6.0
Delivery care 1 0.33+0.24 0.0
Total 1,807 602.51+76.00 100.0

NIHSS=National Institute of Health Stroke Scale; LOC=Level of consciousness; BP=Blood pressure; PR=Pulse rate; RR=Respiration rate;

SpO,=Saturation of peripheral oxygen; EKG=Electro cardiogram.
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Table 3. Final Patient Classification System in Stroke Unit

Classification Level Guideline
1. 1. Manages hygiene independently -Observation of hygiene
Hygiene . . . . . . . . . . .
I . Manages hygiene outside the bed with partial -Partial assistance in cleansing, moving to toilet, bed making
assistance
II. Manages hygiene in the bed with partial - Assistance in partial cleansing, partial exchange of bedsheet, using toilet
assistance bowl
IV. Requires full support for hygiene -Full support in bed bath, skin care, diaper change, using toilet bowl in bed
more than six times a day, monitoring weight in bed, complete exchange of
bedsheet, oral care, perineal care (motor paralysis, limb ataxia, difficulty in
breathing, severe pain, loss of consciousness)
2, I . Manages nutrition independently -Observation of amount of intake
I. Manages nutrition with partial assistance - Partial assistance in meal preparation or meal offering, guidance for special
diet or NPO
Il. Spoon feeding with full assistance - Full assistance in spoon feeding, total parenteral nutrition via IV
Tube feeding with intensive and continuous -Intensive and continuous observation of nutrition through Levin tube,
observation G-tube, inserting a tube and monitoring the site, skin care
3. 1. Manages urination and bowel movement -Observation of urination & bowel movements
Elimination independently
I . Manages urination and bowel movement with -Intermittent assistance in simple catheter, enema, suppository
intermittent assistance (enema, simple catheter)
Il. Manages urination and bowel movement with -Long-term assistance in indwelling catheter, insertion of simple catheter
long-term assistance (indwelling catheter) more than four times a day, insertion of rectal tube
IV. Requires full support for urination and bowel -Full support for cystostomy, nephrectomy, colostomy, ileostomy and skin
movement care
4. 1. Exercises independently -Observation of mobility & exercise
Mobility & . . S : S S .
exercise I . Exercises with partial assistance or equipment - Partial assistance in using wheelchair or walker
II. Passive exercise and position change with - Partial assistance in passive movement and position change
partial assistance in the bed
IV. Passive exercise and position change with full -Full support for passive movement, complete position change, transferring
support using the bed
5. I . Basic education at admission/discharge - Guidelines on ward orientation, visiting hours, other precautions
Education & . . . o ) .
counselling T . Education for medical procedures -Guidelines on NPO, treatment regimes for stroke, nursing care before/after
surgery, regular medical procedures
Il. Frequent education for symptom management  -Guidelines on management of chronic diseases (excluding the group
education by advanced practice nurses)
IV. Frequent education for complex medical - Guidelines on stoma care, Hickman catheter, peritoneal dialysis
procedures
6. 1. Awareness of emotional status - Observation of emotional status (depression or anger)
Bimoiitoml . Occasional expression of emotional status -Interviewing and counselling for emotional stability
SUIPRO Il. Frequent expression of emotional status -Interviewing and counselling for more than 30 minutes, requiring
restraining bands or tranquilizers as needed
IV. Severe expression of emotional instability or -Requires restraining bands or tranquilizers with extinction inattention score
confusion requiring intensive and continuous 2 points (profound neglect) in NIHSS, excessive agitation, confusion
support
7. 1. Clear orientation and communication - Clear orientation and good communication skills
Communication . ) ) o . . ) . o . . .
Partial assistance in communication (pain, tube - Partial assistance with communication problems (pain or tube insertion or
insertion) with other severe illness)
Il. Requires slow and repetitive explanations with - Assistance for mild to moderate aphasia (best language 1 point in NIHSS)
delayed verbal reaction
IV. Disability in communication with confusion or - Assistance for severe aphasia or mute/ near unintelligible or unable to

disorientation

speak (best language score > 2 points or dysarthria score 2 points in NTHSS)

NIHSS=National institute of health stroke scale; NPO=Nothing per oral; ECG=Electro cardiogram; ICU=Intensive care unit; CT=Computed tomography;
ERCP=Endoscopic retrograde cholangiopancreatography; IV=Intravenous; V/S=Vital sign; BP=Blood pressure; I/O=Input/output; U/O=Urinary output,

Class I : 14~20, Class I : 21~34, Class II : 35~48, ClassIV: 49~56 point.
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Table 3. Final Patient Classification System in Stroke Unit (Continued)

Classification Level Guideline
8. 1. Basic treatment and examination - Explanation for blood test, urinary test, chest X-ray, ECG
Treatment & ‘ ‘
examination I. Guideline and preparation before/after -Explanation for blood sugar level on fasting/ in two hours following diet
treatment & examination intake, sonography, CT, MRI, simple dressing (wounds with a drainage
bag or tube)
. Intensive Ghr observation following treatment -Observation of biopsy, centesis, bronchoscopy, colonoscopy,
and procedures gastroscopy, ERCP, hemodialysis, radiotherapy, complex dressing
IV. Intensive 12~24hr observation following -Observation of angiography or thrombolytic procedures
treatment and procedures
9. I . Basic medication
Medication
I. Medication and observation more than three - Medication through IV or Levin tube
times a day
Il. Medication and observation q 4hr -Medication (IV fluids without an infusion pump), antitumor agents (IV
bolus), blood transfusion (less than two pints)
V. Intensive and continuous observation for - Medication with an infusion pump such as cardiovascular medication, IV
special medications anticoagulant agents, continuous antitumor agents, blood transfusion
(more than 3pints)
10. 1. Monitoring vital signs for three times a day -Level should be determined according to the highest score among V/S,
Assessment & I. V/Sq 4hr, daily I/O BP, /0, U/O.
observation . V/Sq2hr,1/O q 6hr - Frequency of monitoring V/S & BP should be based on nursing care plan,
V. V/Sq 1hr, I/O q 2hr, ongoing monitoring for -Both intake and output should be reported
vital signs .
11, 1. Monitoring level of consciousness - Monitoring level of consciousness for three times per day
Neurological I. Regular monitoring neurological assessment -NIHSS q 12hr or monitoring level of consciousness, motor, and pupil
assessment & Il. and observation check q 6hr
observation V. Frequent monitoring neurological assessment -NIHSS q 8hr or monitoring level of consciousness, motor, and pupil check
and observation q 4hr
Intensive and continuous monitoring -NIHSS q 4hr or monitoring level of consciousness, motor, and pupil check
neurological assessment and observation q 2hr, if NIHSS > 2 or motor score > 1, after thrombolysis performed
12, I . Unnecessary
Respiratory care
Intermittent respiratory care -Monitoring oxygen saturation q 4hr or nebulizer q 12hr, intermittent
suction as needed
Il. Frequent respiratory care -Monitoring oxygen saturation q 2hr or nebulizer q 0hr, oxygen therapy,
suctioning q 6hr, chest physiotherapy q 8hr
IV. Intensive and continuous respiratory care -Monitoring oxygen saturation q 1hr or nebulizer q 4hr, oxygen therapy,
suctioning q 2hr, chest physiotherapy q 4hr
13. I . Unnecessary
Coordination
between Dietary management or counselling - Counseling patients and their families for dietary management
departments .
L Il. Dietary management or counselling with - Counseling patients and their families for other therapists (dietician,
therapists, referral to relevant departments physician)
IV. Dietary management or counselling with other - Frequent counseling and referral to diverse departments with multiple
therapists, social workers, frequent referral to complications or financial crisis
relevant departments
14, 1. Basic discharged education - Guidelines for admission and discharge, outpatient appointment
Discharge or ‘ ‘
transfer care I . Management of patients and families for -Guidelines for transfer to angiography or other surgeries
transfer
II. Management of patients and families for - Guidelines for patients and families transferring to home (T-cannula,
coordinating other healthcare centers in the indwelling catheter, Levin tube), secondary hospital, or transferred from
community ICU
IV. Management of patients and families -Guidelines for patients and families transferring to ICU (following to

tranferring to ICU

cardiopulmonary resuscitation, intubation in the trachea)

NIHSS=National institute of health stroke scale; NPO=Nothing per oral; ECG=Electro cardiogram; ICU=Intensive care unit; CT=Computed tomography;

ERCP=Endoscopic retrograde cholangiopancreatography; IV=Intravenous; V/S=Vital sign; BP=Blood pressure; I/O=Input/output; U/O=Urinary output.
Class I : 14~20, Class I : 21~34, Class I : 35~48, ClassIV : 49~56 point.
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Table 4. Inter-rater Reliability and Concurrent Validity
Patient classification n (%)
Variables Categories Total
Class I Class I Class III Class IV
Investigator Investigator 1 0 4(23.5) 9 (54.3) 1(7.1) 14 (100.0)
Investigator 2 0 5(35.7) 8(57.1) 1(7.1) 14 (100.0)
ICC=.95, p<.001
Patient classification PCS in general ward 0 15 (30.0) 29 (58.0) 6 (12.0) 50 (100.0)
system PCS in stroke unit 0 14 (28.0) 30 (60.0) 6 (12.0) 50 (100.0)
Spearman's rho=97, p<.001
PCS=Patient classification system; ICC=Interclass correlation.
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