PISTSHIRA+ZMNBRAAAAYO/FOAEIDPIASALLIAIPOOAEIEAHION/AD AUMY TXOMA

DUOINXYOHISABZIY10+erNIOITWNOTZTARY HBSHN QUG AQ auluoUd0MI/LLIod mm| sfeulnol;/:dny woly papeojumoq

§202/S¢/v0 uo

®
J Wound Ostomy Continence Nurs. 2025;52(2):147-152. ‘
Published by Lippincott Williams & Wilkins

Adaptation and Validation of a Turkish Language Version
of Braden QD Scale for Predicting Risk of Medical
Device-Related Pressure Injuries in Pediatric Patients
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ABSTRACT

PURPOSE: This purpose of this study was to evaluate the validity and reliability of a Turkish language version of the Braden QD
Scale for predicting medical device-related pressure injury (MDRPI) risk in pediatric patients.

DESIGN: Validity and reliability study.

SUBJECTS AND SETTING: The sample comprised 71 children in the pediatric intensive care units of a maternity and child
hospital; Cengiz Gokgek Maternity and Children’s Hospital locates in Gaziantep, Turkey.

METHODS: A Turkish language version of the Braden QD Scale was constructed, and its construct validity and content
validity were measured. Several forms of reliability were measured, including internal consistency using Cronbach’s alpha
coefficient, along with intra-class and interobserver reliability. The sensitivity and specificity of the scale were tested by
analyzing a receiver operating characteristics curve. Data were collected from May 1 to May 20, May 2022.

RESULTS: The Braden QD-T had lower (fair) content validity (Kendall’'s W 0.217, P = .001) and adequate construct validity
(Kaiser-Meyer-Olkin [KMQ], 0.619; P = .000). It demonstrated excellent internal consistency (Cronbach’s alpha 0.878). The
intra-class correlation coefficient varied from 0.979 and 1.000, indicating excellent intra-class reliability. The interobserver
reliability coefficients varied from acceptable to excellent at 0.661 and 0.984.

CONCLUSION: The Turkish version of the Braden QD Scale for predicting risk of MDRPI in pediatric population was
determined to be a valid and reliable risk assessment tool for predicting risk for MDRPI.

KEY WORDS: Braden QD, medical device-related pressure injury, pressure injury, pressure ulcer, risk assessment, validity

and reliability.

INTRODUCTION

Medical device-related pressure injury (MDRPI) are wounds
formed by the pressure of a medical device or equipment on
the skin; they typically form to the shape or pattern of the
device.! They occur frequently in acute and critically ill chil-
dren and usually result in a discomfort and prolonged hospital
length of stay.” Children’s skin has a higher moisture content
than adult skin, which raises the risk of MDRPL> When
compared to adults, the development of hospital-acquired
pressure ulcers is 3 times more likely among children who
received treatment/care in the pediatric intensive care unit

(PICU).* The reported incidence of MDRPI in PICUs and
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neonatal intensive care units ranges between 1% and 27%.%7
Ventilacion and colleagues reported that nasal intubation
tubes caused 50% of pressure injury formation in PICUs
and neonatal intensive care units during a 5-year period in
the United Kingdom and Republic of Ireland.® Kim and
coworkers reported a similar rage of 54.2% of MDRPI caused
by intubation tubes, 37.5% attributable to high-flow oxygen
cannulas, and 8.3% were caused by saturation probes.” Factors
that influence the risk of MDRPI outside of use of specific
medical devices include the duration of intubation, the child’s
mobility, the use of medications that alter consciousness such
as opioid analgesics, hypotension, and hypoxemia.'

A majority of all pressure injuries in acute and critically ill
children are MDRPI.'"! The cost of an MDRPI is estimated to
vary from $2000 to as high as $700 000 US dollars per injury."*
Risk assessment is an important component of prevention. An
objective assessment of the risks, accurate documentation, and
implementation of preventive interventions in at-risk patients
are identified as essential for prevention of pressure injuries in
the pediatric patients.'""?

A systematic review identified 15 studies that evaluated 18
instruments for risk assessment or pressure injury risk.' Six of
these instruments, the Braden Q, Braden QD, Glamorgan
Pediatric Pressure Injury Risk Assessment Scale, Neonatal Skin
Risk Assessment Scale, Pediatric Pressure Ulcer Prediction and
Evaluation Tool, and Skin Injury Risk Assessment + Prevention
were recommended for use by the National Pressure Injury
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Advisory Panel (NPIAP). While all evaluate pressure injury risk;
only 3 were identified as evaluating the risk for MDRPI. They are
the Glamorgan Pediatric Pressure Injury Risk Assessment Scale
(developed in 2009), Pediatric Pressure Ulcer Prediction and
Evaluation Tool Scale (developed in 2015), and the Braden QD
(developed in 2018).">"" The Braden QD Scale is recommended
as an easy-to-use, valid, and reliable risk assessment tool for
pressure injuries in children from birth to age 21 years."” In
a 2019 international directive, the European Pressure Injury
Advisory Panel asserted the necessity of pressure injury risk assess-
ment in children using an age-appropriate and validated
instrument.'® Additional recommendations include performing
risk assessment as soon as possible after hospitalization, and at
most within 8 hours of admission, and reassessment as often as the
patient’s condition allows, and in the event of any substantial
change (therapy, insertion/removal of a device, surgery, etc.).>2!

At the time this project was undertaken, no Turkish lan-
guage instrument for evaluating pressure injury risk in the
pediatric population was available. The Braden QD Scale
was selected based on a review of the literature. Specifically,
we chose the Braden QD because of its validation in children
from birth to 21 years and its performance in previous studies
evaluating validity and reliability."” The purpose of this study
was to evaluate the validity and reliability of a Turkish version
of the Braden QD Scale for predicting risk of MDRPI in
pediatric patients (BQD-T).

METHODS

This study was conducted to determine the validity and relia-
bility of the Turkish version of the Braden QD Scale (Braden
QD-T) for predicting risk of MDRPI in pediatric patients.
Specifically, we evaluated construct and content validity, along
with internal consistency and intra-observer and interobserver
reliability.

The target population were children receiving care in the
Gaziantep Cengiz Gokeek Maternity and Children Hospital.
This hospital is a maternity and children’s hospital, located in
the southeast region of Turkey. With a bed capacity of 350, it is
equipped to provide comprehensive health care services specifi-
cally tailored to women and children’s medical needs. The
sample consisted of a total of 71 patients who were treated,
cared for, and followed up in the PICU, emergency pediatric
intensive care, CVC (cardiovascular surgery) pediatric intensive
care, and palliative care services of the same hospital. Inclusion
criteria were all children from birth to age 21 years, who were
cared for in the facility’s PICU, emergency pediatric intensive
care, cardiovascular pediatric intensive care, pediatric surgery
intensive care, and palliative care services. Study procedures
were reviewed and approved by the Aralik University Ethics
committee, and institutional permission was obtained from the
Provincial Directorate of Health (approval No. 2022/13-08).
The parents of the children who were included in the study gave
written, informed consent.

Instrument

We obtained written permission from Martha Curley (the
instrument’s original developer) to translate it into the
Turkish language and evaluate the validity and reliability
study of Braden QD-T. In addition, we obtained data from
an information questionnaire developed for purposes of this
study, which was used to collect demographic and pertinent
clinical data from study participants. The information

WwWw.jwocnonline.com

questionnaire comprised 7 items that queried sociodemo-
graphic and clinical data related to pressure injury risk.

The Braden QD Scale comprises 7 items that are organized
into 3 broad assessment fields."” The instrument includes 5
items pertinent to any pressure injury; they are mobility,
sensory perception, exposure of the skin to friction and
shear, nutrition, and tissue perfusion and oxygenation. Each
item is scored between 0 and 2 where a score of 0 indicated no
limitation or deficit (lowest risk) and a score of 2 indicates
greatest limitation or deficit (highest risk). The remaining 2
items query factors specific to MDRPI are the number of
medical devices, and their repositionability. The number of
medical devices is scored on a scale of 0 to 8 with 1 point
assigned for each medical device. The item that queries repo-
sitionability is scored between 0 and 2, where 0 indicates no
medical devices, 1 indicates medical devices that can be repo-
sitioned or a protective dressing is present underneath devices,
and a score of 2 indicates devices that cannot be repositioned
or a protective dressing placed underneath it. Cumulative
scores range from 0 (lowest risk) to 20 points (greatest risk).
A cumulative score of 13 points or above on the scale indicates
high risk for pressure injury. The Cronbach’s alpha for the
original Braden QD was 0.878. Its sensitivity was 86% to
100%, and its specificity was 40% to 59%.'”**

The Braden QD-T was developed using a translation, back-
translation, and cultural adaptation using techniques
described previously and used in prior studies in instruments
adapted for the Turkey.”>?* The Braden QD Scale was trans-
lated into Turkish by 2 experts proficient in both languages
and familiar with both cultures. Subsequently, a third expert,
competent in both Turkish and English and previously unac-
quainted with the original scale, back-translated it into
English. The translated version was administered to 10 nurses
(8 female and 2 male) working in the PICU. The aim of this
evaluation was to ascertain the comprehensibility of the scale
among Turkish nurses. The original and translated versions of
the scale were compared by the researchers, leading to the final
preparation of the Turkish version of the Braden QD (Braden
QDT). The finalized version of the scale was sent to Martha
AQ Curley, the instrument’s original developer.

Study Procedures

The researchers and 2 nurses collected data through observation
between May 1 and May 21, 2022. In addition to the research-
ers, the charge nurse of the PICU was asked to identify 2 nurses
who had a bachelor’s degree and worked in the unit for at least
1 year. The researchers ascertained the nurse data collectors’
willingness to participate in the project and provided face-to-
face training for approximately 30 minutes regarding the objec-
tive of the study, Braden QD-T scale content, and its comple-
tion. Each child was assessed simultaneously and independently
by the researcher and 2 nurses 1 day after that training. A total
of 71 children were assessed during data collection; the evalua-
tion for each participant required approximately 5 minutes.
Patients whose clinical status did not change were evaluated
for the second time by the same investigator and nurse 72 hours
after the first evaluation.

Data Analysis

Statistical analysis were completed using SPSS software, version
25 (SPSS Inc) and LISREL software version 8.80 (Scientific
Software International, Inc). The Kendall’s W test was used to
analyze content validity. Explanatory factor analysis (EFA),
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confirmatory factor analysis (CFA), and CFA fit indices were
used to analyze construct validity. Before factor analysis, the
adequacy of our sample size for factor analysis was calculated
using the Kaiser-Meyer-Olkin (KMO) and Bartlett’s Test of
Sphericity. Cronbach’s alpha coefficient was e = used to analyze
the internal consistency of the Braden QD-T. Item-total score
correlation coefficients were used to determine the effect of each
item on the total score. Intra- and Inter-class correlations were
assessed at 2 different times. The receiver operating character-
istics (ROC) curve was used to analyze the distinguishing
feature of the scale for pressure injury risk. The cutoff point
was calculated for the area under the ROC curve (AUC) and
the total score on the scale to evaluate if the scoring might be

distinguished.

RESULTS

The sample comprised 71 children patients who satisfied the
inclusion criteria; no parents declined study participation. The
mean age of the participants was 3.28 (SD = 3.13) years, the
average days of hospitalization was 50.90 (SD = 60.25) days,
and the mean body weight was 13.64 (SD = 10.36) kg.
Slightly more than half (54.9%, n = 39) were female, 49.3%
(n = 35) were hospitalized in the PICU, 69.0% (n = 49) were
fed parenterally, 49.3% (n = 35) were able to move indepen-
dently, and 49.3% (n = 35) were bedridden (Table 1).

Validity of the Braden QD-T

Table 2 summarizes analyses of the content and construct of
the Braden QD-T. Content validity was evaluated using
Kendall’s W. The Kendall’s W test coefficient was 0.217,
P = .000), indicating low content validity. In contrast, out-
comes of the EFA and fit indices of the CFA were more robust.
Specifically, the KMO was 0.619, indicating adequate EFA.
The Goodness of Fit Index (GFI) was robust at 0.96, and the

Clinical and Demographic Characteristics of Participants

Characteristics Mean or SD Min Max
Age, y 3.28 (3.13) 1 15
Hospital LOS 50.90 (60.25) 3 240
Body weight 13.647 (10.36) 2 65
n %
Sex Female 39 54.9
Male 32 451

Care Unit PICU* 86 49.3
Emergency pediatric intensive care 16 22.5

CVS pediatric intensive care 9 12.7

Pediatric surgery intensive care 4 5.6

Palliative care 7 99

Feeding Oral 21 29.6
Parenteral 49 69.0

Other 1 14

Mobility Able to move independently 35 49.3
Bedridden 85 49.3

Able to sit-lie down 1 14

Abbreviation: PICU, pediatric intensive care unit.
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TABLE 2.
Validity Analysis of Braden QD-T
Analyses Results

Kendall's W test: 0.217
Chi-square: 52.029
P=.001
Kaiser-Meyer-Olkin: 0.619
Chi-square: 165.286

P =.000

In the study, following values were
found: x %/degree of freedom:
15.47/14 = 1.11

Pvalue = .347
GFI: 0.96
AGFI: 0.93
CFl: 0.95

NFI: 0.82
NNFI: 0.93
RMR: 0.013
SRMR: 0.069
RMSEA: 0.031

Abbreviations: AGFI, adjusted Goodness of Fit Index; CFl, Comparative Fit Index; GFI,
Goodness of Fit Index; NFI, Normed Fit Index; NNFI, Non-Normed Fit Index; RMR, root
mean square residual; RMSEA, root mean square error of approximation; SRMR, standar-
dized root mean square residual.

Content validity analysis

Construct
validity
analysis

Exploratory factor
analysis

Fit indices of
confirmatory
factor analysis

adjusted GFI (AGFI) was 0.93. Additional fit indices varied
from 0.82 to 0.95, indicating robust construct validity.

Reliability of the Braden QD-T

To determine the adequacy of the sample size for the use of
EFA, the validity and reliability of the scales were assessed
using the Bartlett’s test of Sphericity and KMO. The Bartlett’s
test of Sphericity for factor analysis should be statistically
significant, and the KMO value should be higher than
0.60.%°2% Analysis of findings from this study revealed
a KMO value of 0.619 and a P value for Bartlett’s test for
Sphericity of .001. These findings indicate that data are sui-
table for factor analysis (Table 2).

The intra-class correlation coefficients (ICC) between the
paired observations in the first and second assessments were
between 0.979 and 1.000; this finding indicates excellent
intra-class reliability (Table 4). Table 5 summarizes the inter-
observer reliability between the 2 PICU nurses and researcher.
Individual item ICC varied from 0.661 to 0.983; cumulative
ICC varied from 0.983 to 0.989. These values indicate excel-
lent interobserver reliability.

The Cronbach’s alpha value of the Braden QD-T was 0.88,
and the Cronbach alpha on individual items varied from 0.87
to 0.88. These findings indicate that the Braden QD-T has
good internal consistency (Table 3).

Receiver Operating Characteristics Curve of Braden
QD-T

The ROC was used to examine the predictive power of the
Braden QD-T and to determine the cutoff point for assess-
ment of the risk level (Figure 1).">! The AUC was 1.000
(95% ClI, 0.94-1.00), and the cutoff point for the total score
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Total Item Mean Score and Cronbach’s Alpha Coefficients of Braden QD-T

Observer 1 Observer 2 Observer 3 Mean Score

Cronbach’s Alpha Mean or SD Mean or SD Mean or SD Mean Min Max
Mobility 0.87 1.01 (0.82) 0.97 (0.79) 1.01 (0.81) 1.00 0.97 1.01
Sensory perception 0.87 0.77 (0.61) 0.79 (0.58) 0.79 (0.61) 0.78 0.77 0.78
Friction and shear 0.87 0.97 (0.38) 1.01 (0.43) 1.03 (0.41) 1.00 0.97 1.02
Nutrition 0.87 0.55 (0.63) 0.48 (0.63) 0.51(0.58) 0.51 0.47 0.54
Tissue perfusion and oxygenation 0.87 0.37 (0.54) 0.48 (0.56) 0.41 (0.55) 0.41 0.36 0.47
Number of medical devices 0.86 518 (1.73) 515 (1.74) 514 (1.7) 5.16 514 518
Repositioning/Skin protection 0.88 1.00 (0.17) 0.98 (0.12) 0.98 (0.12) 0.99 0.98 1.00
Total 0.88 9.83 (3.23) 9.84 (3.22) 9.84 (3.21) 9.84 9.8 9.84

of the Braden QT was 12.00 (sensitivity, 100.00%; 95% CI,
0.76-1.00; Specificity, 100.00%; 95% CI, 93.6-100.00).
These findings indicate that the Braden QD-T possesses an
excellent level of success in predicting MDRPI risk in this
sample.

DISCUSSION

Using translation, back-translation, and cultural adaptation,
we constructed a Turkish language version of the Braden QT.
Two forms of validity, content and construct validity were
evaluated. The findings indicate low levels of agreement
between content experts, yielding a Kendall's W of 0.217. In
contrast, construct validity was more robust with an accepta-
ble EFA of 0.619 and excellent CFA indices of 0.92-0.96.
The CFA and fit indices used for the study indicated a high
level of fit. If the */degree of freedom from these fit indices is

less than 3 at the beginning, the fit may be described as
perfect.” In this study, the y* value was found to be 1.11,
indicating a perfect fit. In addition, we completed multiple fit
indices.”>*" The GFI, AGFI, Comparative Fit Index,
Normed Fit Index, Non-Normed Fit Index (NNFI), root
mean square residual, standardized root mean square residual,
and root mean square error of approximation are the most
frequently used fit indices (Table 2). A GFI value of higher
than 0.95 indicates a perfect fit. The AGFI, Comparative Fit
Index, and NNFI values were >0.90, indicating a good fit.
Similarly, the root mean square residual and root mean square
error of approximation values were less than 0.05, indicating
a good fit, whereas the standardized root mean square residual
of <0.08 was less robust. Nevertheless, this value indicated an
acceptable fit.

The reliability of the Braden QD-T instrument is
comparable to previously reported values, which were
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Figure 1. ROC curve. ROC indicates receiver operating characteristics.
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Consistency Between First and Second Assessment Mean
Scores of the Observers

ICC
Value 95% P Value
Mobility 0.979 0.961 0.989 .000
Sensory perception 0.987 0.975 0.993 .000
Friction and shear 0.992 0.985  0.996 .000
Nutrition 0.983 0.968  0.991 .000
Tissue perfusion and 0.979 0.960  0.989 .000
oxygenation

Number of medical devices 0.980 0.962 0.989 .000
Repositioning/Skin protection 1.000 1.000  1.000

Total 0.996 0.993  0.998 .000

Abbreviation: ICC, intra-class correlation coefficient.

reported using the original Braden QD-T. Specifically,
Puspitasari and colleagues reported Cronbach alpha coef-
ficients of 0.76 and 0.83.>* The Cronbach’s alpha value
of the Braden QD-T in our study was 0.88. The analysis
also identified that intra-class coefficients were also
robust. They varied from 0.98 to 1.00, indicating excel-
lent intra-observer consistency (Table 4).2° The interob-
server ICC varies from 0.661 to 0.984 (Table 5). These
values indicated good to excellent interobserver reliability
between the 2 nurse data collectors and the researcher.??

One of the important concepts used in the ROC curve
method is AUC.>>?> The area below the ROC curve
identifies the accuracy of the test in distinguishing between
patients at risk from those not at risk. An AUC value
between 0.50 and 1.00 and the size of the value (area)
suggest that the test distinguishes the person at risk from
the individual not at risk. The AUC in our analysis was
1.000 (Figure 1); this value indicates the cutoff point, and
the actual circumstance indicates an excellent fit. Fleming
and colleagues evaluated the ability of the Braden QD-T
Scale to measure MDRPI risk in children; they observed
that the anticipated predictive value of the Braden QD was
impaired by reduced incidence of MDRPI and that the use
of a cutoff point of 13 or higher may diminish the perfor-
mances of specificity and sensitivity.’® The cutoff point in
our study was 12.00; this value is based on an AUC value of
1.000, a standard error of 0.000, and a sensitivity and
specificity of 100% (Figure 1). Additional research is needed
to determine the performance of the Braden QD-T following
the implementation of MDRPI prevention initiatives.

The AUC in this study was high at 1.000 (95% CI,
0.94-1.00), and the instrument’s specificity and sensitiv-
ity were robust at 100%, respectively. Curley and cow-
orkers found that the Braden QD Scale determined
a sensitivity of 0.86 and a speciﬁcitg of 0.59 in predicting
the MDRPI in pediatric patients.'” It was reported that
the items on the scale showed a good performance with
AUC: 0.78 (95%0.73-0.84). An evaluation of the validity
and reliability of a Turkish language version of the
Glamorgan Pediatric Pressure Injury Risk Assessment
Scale, which also includes items related to MDRPI risk,
reported a sensitivity of 98.4% and a specificity of
67.4%."
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Interobserver Reliability
ICC
Items Value 95% P Value
Mobility 0.973 0.950  0.985 <.001
Sensory perception 0.924 0.863  0.959 <.001
Friction and shear 0.909 0.837  0.950 <.001
Feeding 0.888 0.802  0.938 <.001
g Tissue perfusion and 0.854 0.745 0919 <.001
§ oxygenation
S Number of medical 0.829 0.703  0.904 <.001
devices
Repositioning/Skin 0.672 0.465  0.809 <.001
protection
Total 0.989 0979  0.994 <.001
Mobility 0.971 0.947  0.984 <.001
Sensory perception 0.881 0.789 0934 <.001
Friction and tear 0.935 0.882  0.964 <.001
Feeding 0.881 0.789  0.934 <.001
(:'_J Tissue perfusion and 0.932 0878  0.963 <.001
§ oxygenation
S Number of medical 0.967 0.939  0.982 <.001
devices
Repositioning/Skin 0.661 0.450  0.802 <.001
protection
Total 0.983 0.968  0.991 <.001
Mobility 0.867 0.767 0.927 <.001
Sensory perception 0.909 0.837  0.950 <.001
Friction and tear 0.935 0.882  0.964 <.001
Feeding 0.839 0.720  0.910 <.001
(g Tissue perfusion and 0966 0938  0.982 <.001
§ oxygenation
S Number of medical 0.975 0.954  0.982 <.001
devices
Repositioning/Skin 0.661 0.450  0.802 <.001
protection
Total 0.984 0970  0.989 <.001

Abbreviation: ICC, intra-class correlation coefficient.

LIMITATIONS

Limitations of this study include the collection of the sample
from only a single hospital and the natural restriction of the
observation results due to the personal knowledge and skill
levels of the researchers and nurses involved. Intra-class and
interobserver reliability ratings were limited to 3 data collec-
tors, a researcher, and 2 trained PICU nurses.

CONCLUSIONS

A valid and reliable assessment tool is needed to determine
MDREPI risk in pediatric patients. While several instru-
ments for measuring pressure injury risk have been devel-
oped or adapted for use in Turkey, no risk assessment scale
was available assessment of MDRPI in the pediatric
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population. We developed and evaluated the Braden QD-T
and believe it will be of clinical value in identifying children
at risk for MDRPI, along with providing guidance for
implementation of preventive interventions. We assert
that the Braden QD-T should be tested in multisite and
larger samples in order to more fully evaluate its ability to

o
[}
S
5
<&
g(‘D
0%
a3}
>
gz 1
<5
O=
2e
93
%w
@ =
g: ?
88
22 3
23
NS
23
ns 4
Y
Qo
w*<
52
£9 5
(0]
=E
[}
ox 6
o D
o <
AN
N m
X o
c
83 7
K
a2Q
CxﬂZ
m&
H;
o
R 8
oz
& m
R&
S8
ST
o g 9
X
S
3
=
o
10.
11.
12.
13.
14,
15.
16.

predict risk for MDRPI and all pressure injuries in the
pediatric population.
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