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Comparison of the Predictive Validity of the Pressure Injury Risk

Assessment in Pediatric Patients:
Braden, Braden Q and Braden QD Scale

Kang, Ji Hyeon - Lim, Eun Young - Lee, Nam Ju - Yu, Hye Min

Department of Nursing, Asan Medical Center

Purpose: The purpose of this study is to compare the predictive validity of pressure injury risk assessment,
Braden, Braden Q and Braden QD for pediatric patients. Methods: Prospective observational study included
patients under the age of 19 who were hospitalized to general wards, intensive care units of a children’s hospital.
Characteristics related to pressure injury were collected, and predicted validity was compared by calculating the
areas under the curve (AUC) of the Braden, Braden Q, and Braden QD scales. Results: A total of 689 patients
were included in the study. A total of 13 (1.9%) patients had pressure injuries, and the number of pressure injuries
was 17. Factors related to the occurrence of pressure injuries were 9 (52.9%) immobility-related and 8 (47.1%)
medical device-related. The AUC for each scale was .91 (95% Cl .89~.94) for Braden, .92 (95% Cl .90~.95)
for Braden Q, and .94(95% CI .92~.96) for Braden QD. The optimal cut-off points were identified as 16 for
Braden (sensitivity==88.8%, specificity=86.4%), 17 for Braden Q(sensitivity=63.6%, specificity=94.9%), and
12 for Braden QD (sensitivity=94.4%, specificity=88.7%). Conclusion: The Braden QD scale demonstrated the
highest predictive validity for pressure injuries in pediatric patients and is expected to be valuable tool in
preventing pediatrics pressure injuries.
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Table 1. Characteristics of Study Population by Pressure Injury (N=689)
Overall HAPI-positive =~ HAPI-negative
Characteristics Categories (n=689) (n=13) (n=676) Xort p
n(%)orM+SD n(%)orM+SD n (%) or M+ SD
Type General ward 429 (62.3) 3(23.1) 426 (63.0) .006*
ICU 260 (37.7) 10 (76.9) 250 (37.0)
Gender M 404 (58.6) 9 (69.2) 395 (58.4) 0.61 434
F 285 (41.4) 4 (30.8) 281 (41.6)
Age Preterm~<1 month 176 (25.5) 1(7.7) 175 (25.9)
1 month~<9yr 350 (50.8) 12 (92.3) 338 (50.0)
9yr~<19yr 163 (23.7) 0(0.0) 163 (24.1)
Diagnosis Cardiovascular 176 (25.5) 8 (61.5) 168 (24.9) .006*
Medical/surgical 513 (74.5) 5 (38.5) 508 (75.1)
Hematooncologic 130 (18.9) 2 (15.4) 128 (18.9)
Gastroenterologic 103 (14.9) 0 (0.0) 103 (15.2)
Neonatology 93 (13.5) 0 (0.0 93 (13.7)
Neurologic/neurosurgical 45 (6.5) 1(7.7) 44 (6.5)
Musculoskeletal 35 (5.1) 0 (0.0 35(5.2)
Pulmonary 19 (2.8) 1(7.7) 18 (2.7)
Others 88 (12.8) 1(7.7) 87 (12.9)
ICU care 305 (44.3) 12 (92.3) 293 (43.3) 12.40 <.001
Surgical operation 272 (39.5) 10 (76.9) 262 (38.8) 7.78 .005
Weight (kg) 17.9+19.31 10.5+ 4.91 18.1+19.45 4.88 <.001
Length of hospital /ICU stay (day) 8.54+ 8.38 16.31+ 9.36 8.39+ 8.29 -3.40 <.001

*Fisher's exact test; HAPI=hospital-acquired pressure injury; ICU=intensive care unit; M=mean; SD=standard deviation.

Table 2. Characteristics of Pressure Injury

Parameters Observed n (%)
Number of patients who developed pressure injuries (% of overall, n=689) 13 (1.9)
Patients with more than 1 pressure injury (% of patients with pressure injuries) 3(23.1)
Total number of pressure injuries (% of study observations, n=1139) 17 (1.5)
Observed pressure injury stage (% of pressure injuries)
Stage 1 4 (23.5)
Stage 2 4 (23.5)
Stage 3 1(5.9)
Stage 4 1(5.9)
Suspected deep tissue injury 7 (41.2)
Unstageable 0(0.0)
Type of pressure injury developed (% of pressure injuries)
Immobility 9 (52.9)
Medical device-related 8 (47.1)
Anatomical location of pressure injuries (% of pressure injuries)
Immobility
Sacrum & Coccyx 4(23.5)
Scapula 2 (11.8)
Ear 2 (11.8)
Spinous process 1(5.9)
Medical device-related
Thigh 3 (17.5)
Foot 2 (11.8)
Arm/hand 2 (11.8)
Forhead 1(5.9)
Medical devices resulting in device-related pressure injuries (% of medical device-related)
Arterial line 4 (50.0)
IV catheter 3 (37.5)
Cerebral oxymeter sensor 1(12.5)

IV=intra venous.
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AUC=area under the receiver operating characteristic curve; ICU=Intensive care unit;

ROC=receiver operating characteristic.

Figure 1. ROC curves & AUC of Braden, Braden Q and Braden QD scale.

3. Braden, Braden Q, Braden QD E72| ROC ZMoj|
2 AUC

=70 BfFE H71E 98] ROC 24 Telx, ZAshe
A& AlArsE ZF = 2 H| w89t} Braden =7 .91 (95%
CI .89~.94), Braden Q =+ .92 (95% CI .90~.95), Braden QD
.94 (95% CI.92~.96)4ct. HE51 SR iR E &
2J5to] 2t = Bl =8 H| kit BE Ak Braden
T+ .83 (95% CI.68~.99), Braden Q =+ .83 (95% CI .68~

99), Braden QD =7 .88 (95% CI .71~1.00)0] 17, 23+
A} QAR Braden = .77 (95% CI.72~.82), Braden Q
.82 (95% C1.77~.86), Braden QD =-.83 (95% CI .79~
87)o] Atk (Figure 1).

4. Braden, Braden Q, Braden QD =79| 5t5 =4
AUC

=79] 3 G5 B B7HE 915 ROC F412 1)
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(95% CI .77~.84), G¥AFe] 76 (95% CI .73~.79), o) Eopzka}
£2) 79 (95% CI.75~.83), 2T} AL EBHE 80 (95% CI
77~84)0]%31 9 27]7]¢] 4= .92 (95% CI .90~.94), ] x|
A7V 2 B HE S 67 (95% Cl.65~.69)2 B S5
% olAhe] BhES HYTHTable 3).
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5. Braden, Braden Q, Braden QD =72| AAX$

7 £ AARSE AU R} e 492 Retg
1! Braden =7 163 (U= 88.8%, E9|= 86.4%), Braden
QET 17 (NS 63.6%, E0]= 94.9%), Braden QD T3
127 (TZHE 94.4%, B0 1= 88.7%)0] QI THTable 4).

v, = 9
2 ATE 2ol AR Ao R 43 WAl B 54 T
¢15}17 Braden, Braden Q, Braden QD E=12] RIZIE 9} E

Table 3. AUC for Each Braden, Braden Q, and Braden QD Subscale

Subscales Braden (95% CI) Braden Q (95% CI) Braden QD (95% CI)

Sensory perception .88 (.85~.91) .88 (.85~.91) .87 (.83~.90)

Moisture 7 (.52~.61) .57 (.52~.61)

Activity 4 (.80~.89) 84 (.80~.89)

Mobility .82 (.79~.85) .82 (.79~.85) 81 (.77~.84)

Nutrition 9 (.66~.72) .72 (.68~.76) .76 (.73~.79)

Friction and shear 4 (.69~.79) .72 (.67~.76) .79 (.75~.83)

Tissue perfusion and oxygenation 81 (.77~.84) 80 (.77~.84)

Number of medical devices .92 (.90~.94)

Repositionability /skin protection .67 (.65~.69)

AUC=area under the receiver operating characteristic curve; CI=confidence interval.
Table 4. Cut-off Point of Braden, Braden Q, and Braden QD Scale

Scales Cut-off point Sensitivity (%) Specificity (%) PPV (%) NPV (%) AUC

Braden 10 47 98.6 25.0 90.9 .52
11 11.2 96.6 255 91.3 .54
12 34.6 95.9 46.8 93.4 .65
13 57.0 95.4 56.0 95.5 .76
14 68.2 92.8 49.7 96.6 .81
15 78.5 91.5 48.8 97.6 .85
16* 88.8 86.4 40.4 98.7 .88
17 89.7 81.8 33.8 98.7 .86

Braden Q 10 100.0 100.0 33.8 90.6 .50
11 100.0 99.9 100.0 90.6 .50
12 100.0 99.4 100.0 90.6 .50
13 2.8 99.0 23.9 90.8 .51
14 13.9 98.5 46.7 91.6 .56
15 411 97.4 62.0 9.1 .69
16 53.3 96.3 60.0 95.2 .75
17 63.6 94.9 56.2 96.2 .79

Braden QD 10 9.4 82.8 36.2 99.3 .89
11 944 86.4 419 99.3 .90
12* 9.4 88.7 46.3 99.4 .92
13 925 90.4 50.0 99.2 91
14 86.9 92.0 52.8 98.6 .89
15 79.4 92.9 53.8 97.8 .86
16 49.5 95.6 54.1 94.8 73
17 28.0 98.2 61.2 92.9 .63

*Cut-off point of scale; AUC=area under the receiver operating characteristic curve; NPV=negative predictive value; PPV=positive predictive value.
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