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Development of the Unit Specialist-led Pressure Ulcer Nursing Algorithm
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Purpose: The aims of this study were to develop the unit specialist-led pressure ulcer nursing algorithm for hospital
nurses, and to examine its clinical adequacy. Methods: The study used a methodological design. The algorithm
was developed through the Analysis, Design, Development, Implementation, and Evaluation (ADDIE) model using
the combination of systematic review, clinical staff interview, and expert panel interview. Thirty nurses in two hospital
units applied the algorithm to 30 patients from September 7, 2017 to September 20, 2017. Results: The contents
of the nursing algorithm included roles of the unit specialist, application of the algorithm, assessment, nursing
interventions, and documentation. The algorithm had acceptable validity of Scale-level Content Validity Index
(S-CVI) from .93 to .95. The Braden scale scores were significantly improved from 12.37+3.30 to 13.67+£3.59
(t=20.55, p<.001) in the patients who used the algorithm. The hospital unit nurses rated the algorithm’s clinical
adequacy as acceptable, with a mean score ranging from 3.30%0.65 to 3.67+0.48. The most highly rated item
was that “pressure ulcer has been detected and managed promptly”. Conclusion: The unit specialist-led pressure
ulcer nursing algorithm in general hospital units facilitated the prompt and accurate decision-making for hospital
unit nurses. Using this algorithm, the hospital unit nurses will be able to provide relevant and prompt care for pressure
ulcer prevention and management.
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Study ID 1004 Department Internal nephrology
Gender/age Male/77 Admission time 0000.01.10.10:10
AssEssmen 0000.01.10. 10:20 Past history BIABEAES mElS,
time Cardiac vessel disease
General u
Total score 13 (moderate) S Fever (38C)
» o
@ Se”s‘:_w ?"9_:‘“;’ . [P Skin Stage 1 =1
o perception 'm'_e [ condition Stage 2 =2
o] ; Occasionally| & Z.
= Moisture : c®
gJ moist = %
o Nutrition Adequate | £ i | Nutritional
@ T — i q 3 o e Intake more than 50%
Activity Chairfast =
Mobility | ComPpletely _ _
immobile Family caregiver,
- Resources - ,
Friction and national health insurance
Problem
shear
Date 0000.01.10. 10:30
b 3 Location Left trochanter Right trochanter Coccyx
2 @ Stage 2 2 1
o 5
= 2 Size 5*5 ™7 10*10
® =
= Exudate A little None None
PUSH 10 10 10
Left trochanter Right trochanter Coccyx
Identifying and managing cause Done Preventive | Coccyx: preventive foam
= Nutritional care N/A 5 dressing dressing
@ Position change Done =
& L Q Wound Left & right trochanter foam
=] Pressure redistributed seat Done @ . .
= 3 dressing dressing every other day
=] Pain management Done g - -
o . e Mainly as sedentary life,
) Infection control Done T ) )
= ) Oth preventive education related
Education for condition needing Done = ers to sedentary life style was
physician consultation provided

Note: PUSH = Pressure Ulcer Scale for Healing
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Figure 1. Worksheet for the unit specialist.
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Table 1. Content Validity of the Unit Specialist-led Pressure Ulcer Nursing Algorithm (N=10)
Ttem Domain No Contents I-CV1
Algorithm Glance 1 The flows are recognized at a glance 0.80

2 Therole discrimination between general nurses and pressure ulcer care unit specialist 1.00
Nursing flow by 3 Reassess the patients having risk assessment score of 19 or more once a week without 0.90
scores preventive education
4 Among the patients who score 15~18 or 13~14 points, if there is no pressure ulcer, nurses 1.00
educate on the skin protection strategy
5 Among those who score between 15~18 or 13~14, if the stage 1 pressure ulcer is present, 1.00
nurses provide the skin protection strategy and the basic pressure ulcer prevention education
6  For patients with pressure ulcer stage 2 or higher, or who received 12 points or less in the 0.90
pressure ulcer risk assessment, the unit specialist plans and manages individualized plan for
high risk pressure ulcer prevention education and management
7 If the pressure ulcer is present in stage 2 or higher, the unit specialist manages the pressure 0.90
ulcer individually through the monitoring at least once a week
S-CVI/Average
Item Domain No Main contents
Adequacy Importance
Nursing Goal 1 1. Prevention, management, and quality of life 1.00 1.00
int i
ftervention Pathophysiology 2 1. Definition and causes 1.00 1.00
2. Mechanism 1.00 1.00
Risk factors 3 1. High risk group 0.80 1.00
2. Risk factors 1.00 1.00
Risk assessment 4 1. High risk group identification 1.00 1.00
2. Assessment tool 1.00 1.00
3. Braden scale 1.00 1.00
Classification 5 1. Classification system 1.00 1.00
2.Stage 1 1.00 1.00
3. Stage 2 1.00 1.00
4. Stage 3 1.00 1.00
5. Stage 4 1.00 1.00
6. Unstageable 1.00 1.00
7. Suspected deep tissue injury 1.00 1.00
Pressure ulcer 6 1. Assessment elements 1.00 1.00
assessment 2. Size 1.00 1.00
3. Staging 1.00 1.00
4. Tissue status 1.00 1.00
5. Discriminating from other injuries 1.00 1.00
Healing process 7 1. Healing process 1.00 1.00
2. Healing sign 1.00 1.00
Prevention 8 1.Skin care 0.95 1.00
2. Nutrition care 1.00 1.00
3. Position change 0.90 1.00
4. Foot care 1.00 1.00
5. Pressure seat 1.00 1.00
Treatment 9 1. Treatment procedure 1.00 1.00
2. Preparations 1.00 1.00
3. Debridement 1.00 1.00
4. Infection control 1.00 1.00
5. Pain management 1.00 1.00
6. Chronic wound 1.00 1.00
Dressing 10 1. Products 1.00 1.00
2. Efficient dressing 1.00 1.00
3. Recommendation 0.90 1.00
Evaluation 11 1. Evaluation 1.00 1.00
2. Monitoring 0.90 1.00
S-CVI/Average 0.95 1.00

I-CVI=item-level content validity index; S-CVI=scale-level content validity index.
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Pressure ulcer risk assessment at admission
using Braden scale

N

219 18~15 14~13 <12
(None) (Mild) (Moderate) (High)
ressure N0 ressure YES
ulcer ulcer
YES NO|
ressure . YES \"55 Pressure ulcer
ulcer z Stagy > unit specialist
NO NO
NO YES
Basic pressure High risk pressure E—"i-ﬁw*—'ll'—l‘:gr—m
kin care stra ulcer education Icer ion f b ':.t“"
- Hygiene - Risk Factors control - Pressure sheet ) :mﬁl eical —
- Hydration - Nutrition - Pain management . Hist otgaki
- No pressure or friction ||- Position change - Infection control "N u:‘?' s "9
- Preventive skin care - Notifying to nurses . R" urze

Reassessment per
week with
Braden scale

Figure 2. Unit specialist-led pressure ulcer nursing algorithm.
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Table 2. General Characteristics of Participants (N=60)
Variables Characteristics Categories n (%) M=SD
Nurses Gender Women 30 (100.0)

=30
(n=30) Age (year) 25~29 15 (50.0) 32.73%£6.95
30~34 3(10.0)
35~39 7(23.3)
40~44 3(10.0)
>45 2(6.7)
Marital status Married 11 (36.7)
Unmarried 19 (63.3)
Education Diploma 8(26.7)
Bachelor 16 (53.3)
Master 6 (20.0)
Clinical experience <5 11 (36.7) 8.931£6.91
(year) 5~9 8(26.7)
10~14 2(6.6)
15~19 6 (20.0)
>20 3(10.0)
Current unit experience <5 17 (56.7) 4.53£3.69
(year) 5~9 9 (30.0)
10~14 4 (13.3)
Patients Gender Men 11 (36.7)
(n=30) Women 19 (63.3)
Age (year) 77.80+2.33
Marital status Married 26 (86.7)
Unmarried 4 (13.3)
Type of unit Medical unit 21 (70.0)
Surgical unit 9(30.0)
Pressure ulcer risk Mild (15~18 points) 8(26.7) 12.37+3.30
Moderate (13~14 points) 9 (30.0)
High (<12 points) 13 (43.3)
Pressure ulcer stage None 10 (33.3)
1 8 (26.8)
2 10 (33.3)
3 0(0.0)
4 0(0.0)
Unstageable 1(3.3)
Suspected deep tissue injury 13.3)
e PO 4w “SHNPE APIH 15-18H(AENT),  HIE WrhelA] 167] FHE HaE 3.30+0.65-3.6740.48
13 1 Aol itk 71 B4 e FES WESRARIIAL =

MG EE 918)9 IS 3 194 830 gk B
PUEAL 7| S Y52 S e A =Y
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Table 3. Clinical Adequacy of the Unit Specialist-led Pressure Ulcer Nursing Algorithm (N=30)
Adequacy Importance
Items Contents e/ P t(p)
M=£SD M=£SD
Algorithm  Flow 1 It is appropriate to discriminate the role of the general nurses ~ 3.83£0.38  3.70+0.60  1.68(.103)
flow from the pressure ulcer care unit specialist
Flow 2 It is appropriate to reassess the patients having risk assessment 3.73+0.45  3.67+048  1.44(.161)
score of 19 or more once a week without preventive education
Flow 3 Among the patients who score 15~18 or 13~14 points in the 3.70£0.47  3.83£0.59 -1.68(.103)
pressure ulcer risk assessment, if there is no pressure ulcer, it
is appropriate for the nurse to educate on the skin protection
strategy
Flow 4 Among those who score between 15~18 or 13~14 in the 3.33£0.61 3.50%£0.51 -1.72(.096)
pressure ulcer risk assessment, if the stage 1 pressure ulcer is
present, it is appropriate for nurses to provide the basic
pressure ulcer prevention education
Flow 5 For patients with pressure ulcer stage 2 or higher, it is 3.67+0.55 3.7710.43 -1.36(.184)
appropriate for the unit specialist to provide the pressure
ulcer prevention education and the additional pressure ulcer
management
Flow 6 For patients who receive 12 points or less in the pressure ulcer ~ 3.67+0.50  3.73+045 -1.44(.161)
risk assessment without pressure ulcer, it is appropriate for
the unit specialist to provide high-risk pressure ulcer
prevention education
Flow 7 If the pressure ulcer is present in stage 2 or higher, it is 3.83£0.38 3.77£0.43  1.44(.161)
appropriate for the unit specialist to manage the pressure ulcer
individually through the monitoring at least once a week
Application Usefulness = The nursing algorithm is recognized at a glance 3.50£0.51 3.67£0.55 -2.41(.023)
It is convenient to use 347£051 3.63£0.49 -2.41(.023)
It is easy to use from the novice to the experienced 3.40+0.56  3.50+£0.51 -1.80(.083)
It is helpful for new nurses to performe the pressure ulcer care  3.43+0.63  3.63£0.49 -2.69 (.012)
Accuracy Nurses can provide the evidence-based care efficiently 347+051 3.53%£051 -1.44(.161)
Nurses can systematically carry out the pressure ulcer care 3.57£0.50 3.67£0.48 -1.80(.083)
Nurses can improve the consistency and accuracy of the 3.60+0.56  3.73+0.45 -1.68 (.103)
pressure ulcer care
Missing out of nursing interventions decreased 3.53£0.57 3.90£0.61 -2.63(.014)
Performance Performance rate of the pressure ulcer care has been increased ~ 3.30£0.65  3.57+0.57 -2.11(.043)
The algorithm enhances the quality of care 3.50£0.57 3.57£0.50 -1.44(.161)
The algorithm improves self-care abilities of patients 3.47+057 3.67£0.61 -1.80(.083)
Promptness Pressure ulcer has been detected and managed promptly 3.67+0.48 4.00£0.64 -2.57(.016)
The algorithm reduces the workload on the nurses 3.4010.67 3.6310.49 -2.04(.050)
Satisfaction ~Nurses' knowledge of pressure ulcer prevention and 3.57£0.57 3.67£0.48 -1.36(.184)
management has increased
Awareness and interest in pressure ulcer prevention and 3.57£050 3.63£0.49 -1.44(.161)
management has increased
The structure of this algorithm is suitable 3531051 3.63+0.49 -1.80(.083)
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Table 4. Comparison of Pressure Ulcer Risk and Size between before and after the Algorithm Application (N=30)
Pretest Posttest
Variables Categories torz p
M=SD M=SD
Pressure ulcer risk 12.37£3.30 13.67£3.59 20.55 <.001
Pressure ulcer size Stage 1 (n=8) Width 10.25+2.76 8.25+2.19 -2.23 .026
Length 10.00+2.67 7.00£2.07 -2.39 .017
Stage 2 (n=10) Width 5.30£2.01 3.50£1.43 -2.54 .011
Length 5.20£2.04 2.90+1.00 -2.68 .007
Unstageable (n=1) Width 20 8
Length 20 7
Suspected deep Width 5 4
tissue injury (n=1)  Length 5 3

A 12374330404 13.67+35940.2 0|5k 2715t
T(t=20.55, p <.001), 2 A E 8343 7] E3F S-0)81A] 7HA
3} cH(Table 4).
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