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Abstract
Background: Effective prevention of pressure injuries relies on accurately predicting patient risk. International
pressure injury prevention guidelines advocate the use of risk assessment tools like the Braden Scale. While the
Braden Scale's predictive ability varies across studies, its effectiveness in the Ethiopian healthcare setting remains
unexamined.
Objective: The study aimed to investigate the predictive ability of the Braden in forecasting pressure injuries in
hospitalized patients.
Method: This prospective study enrolled 238 patients from critical care units in three public hospitals in Addis
Ababa, Ethiopia, using convenience sampling. Data were collected using structured questionnaires and analyzed
with SPSS version 25. Binary logistic regression assessed variable relationships, and ROC analysis evaluated the
Braden Scale's predictive ability for pressure injuries.
Results The study analyzed 229 participants, predominantly male (59.8%), with a median age of 39 years. The
mean score on theBraden Scale was 13.2 + 2.950n a scale of 6 — 23. Pressure injuries developed in 21.83% of
participants. The Braden Scale score, age, and body temperature ware significant predictors of pressure injury risk.
A one-unit increase in the Braden Scale score reduced injury odds by 24.5%, while age and body temperature
increased the odds by 2% and 2.27 times, respectively. ROC analysis revealed a sensitivity of 64% and specificity
of 59.2% at a cut-off point of 13.5. The AUC value was 0.682 (95% CI: 0.611, 0.761), reflecting a statistically
significant, yet insufficient capacity to predict the risk of pressure injuries (p < 0.001).
Conclusion: The Braden Scale score, body temperature, and age are significant predictors of pressure injuries.
However, the results indicate that the Braden Scale has limited predictive ability in identifying hospitalized
patients at risk of developing pressure injuries. Further research with a larger sample size in specific clinical
settings is needed to fully evaluate its effectiveness. [Ethiop. J. Health Dev. 2025; 39(1)]
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nurses in creating more effective prevention plans for
potential Pl development (13, 19).

Introduction
Background

Pressure injuries (Pls) are devastating complications
forin hospitalized patients and commonly occur in
severely ill and highlycare-dependent patients
(1).Reports from various different regions, note
ahospital-acquired pressure injury (HAPI) incidence
rangesfrom 0.63% to 10% (2-6).The primaryrisk
factors for Pls include friction/shear, immobility,
moisture, poor sensory perception (7-9), and older age
and hyperthermia (4, 10-13). Pls lead tonumerous
suffering such as pain, sepsis, prolonged hospital stays,
and increased treatment costs. A recent systematic
review found that the PI treatment cost is higher than
the prevention cost (14). It is important to note,
however, that Pl prevention practices are not
necessarily less expensive, as they often require
significant human and material resources (15,
16).Therefore, it is crucial to identify individuals at
higher risk for Pls to implement appropriate prevention
interventions (17). Furthermore, the PI risk assessment
using an evidence-based assessment tool s
acknowledged as the first step in initiating prevention
strategies for Pls. Numerous globally validated Pl risk
assessment scales have been developed using specific
risk factors and are defined as point scales (18).These
scales help identify a patient’s vulnerability level to PI
development. Additionally, they are valuable tools for

The Braden Scale for predicting PI risk utilizes six
distinct sub-scales to evaluate the factors involved in
pressure ulcer risks (20). These sub-scales are
categorized based on two main determinants: the
amount and duration of pressure applied, and the
tissue’s ability to tolerate it (20-22).The sub-scales for
sensory perception, activity, and mobilityfunctions are
employed to assess the intensity and duration of
pressure. In contrast, the sub-scales for moisture,
nutrition, and friction/shears assess their impact on
tissue tolerance.The Braden Scale rates each sub-scale
from 1 to 4 points, except for friction/shear, which is
rated from 1 to 3 points. The overall score ranges from
6 to 23, with lower scores indicating a higher risk of
developing PIs. Numerous studies have provided
evidence that a cut-off score of 18 or below signifies
ahigh risk for the development of PI (20, 23). The risk
level is determined based on the total score as follows:
a score of 19 — 23 signifies no risk, 15 — 18 indicates
mild risk, 13 — 14 suggests moderate risk, 10 — 12
signifies high risk, and a score below 9 indicates very
high risk (23, 24).

The Braden Scale is a widely used tool and well-
validated for assessing the risk of developing Pls.
Research consistently shows its accuracy in predicting
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the development of Pls in at-risk individuals (7, 22,
25). Many studies have analyzed the ability of the
Braden Scale to predict the risk of developing Pls,
showed satisfactory sensitivity and specificity values at
different cut-off points ranging from 11 to 17 (19, 26).
The accuracy is also demonstrated with varying area
under the curve (AUC) values ranging from 0.6 to 0.9,
indicating poor to excellent prediction (27-29).
Additionally, it is recommended to utilize a
combination of the Braden Scale score and nursing
clinical judgment in a comprehensive preventive
intervention program (24).

The 2019International pressure injury Prevention
Guideline (IPIPG) provides detailed guidance on
planning and implementing effective strategies to
prevent Pls (30). Consistent risk assessment and
documentation ensure the Pls prevention. Therefore,
accurately identifying at-risk individuals is crucial
todelivering appropriate preventive care for those in
need, as stated in the newly developed IPIPG (23, 30).
In Ethiopia, there is a deficiency of specific guideline
documents addressing the prevention of Pls, which
includes the utilization of the Braden Scale for
assessing the risk of Pls.

This study primarily aims to determine the incidence
rate of pressure injuries (PIs) among adult hospitalized
patients. The secondary objectives are to identify risk
factors associated with the occurrence of Pls and to
evaluate the effectiveness of the Braden Scale in
predicting Pl development among patients admitted to
the three selected hospitals in Addis Ababa.The
overarching goal of the study is to encourage and
facilitate nursing to utilize the Braden Scale for patient
assessment, determine the level of PI risk, and
prioritize appropriate preventive intervention measures.

Methods

Study Design, Setting, and Population

A prospective study design with a convenience
sampling technique was conducted in three public
hospitals located in Addis Ababa, Ethiopia. All three
were teaching and referral hospitals and had similar
specific units/ wards where higher-risk patients for PI
development were admitted. Participant selection took
place in specific units within February to April 2021,
patients admitted to ICU, orthopedic, internal
medicine, general surgery, and neurology units were
included in the study. Patients admitted within 24 hours
who were 18 years or older with a total Braden Scale
score of 18 or less were included in the study. Patients
with existing pressure injuries or other skin lesions or
scars at the time of admission, or those discharged (due
to transfer or deceased) before day five were excluded
from study participation.

Sample size and sampling methods

The sample size was calculated using a single
population proportion. Using a prevalence rate of Pl =
17%, power = 80%, with a 95% confidence interval
and precision value = 5%, and add 10% non-response.
The final calculated total sample size of 238 was
proportionally allotted for each hospital based on the
total number of beds. Ninety-four patients were

selected from Tikur Anbessa Specialty Hospital
(TASH), 88 from St. Paul’s Hospital Millennium
Medical College (SPHMMC), and 56 patients from
Minelik-11 Referral Hospital. Before data collection,
the eligibility of the participants was determined by
assessing their risk using the Braden Scale. We
included patients who were at mild to high risk for PI
development.

Data Collection

Data collectors were nurses with BSN or MSN
qualifications and patient care experience. Eight nurses
were enrolled for the data collection. Before the data
collection, they received training about the Pl and the
Braden Scale including exercises of the Braden Scale
scoring, skin assessment for signs of Pls, and staging of
P1. The principal investigator held a training session for
one day at each hospital before data collection. The
training was delivered through oral presentations and
practical patient assessments including PI risk and skin
condition assessments. The principal investigator
supervised the data collectors while performing patient
assessments in the hospital.

Measures

A structured questionnaire was utilized for data
collection.The questionnaire had three sections: the
patient’s demographic and clinical characteristics, a
Braden Scale checklist, and a skin assessment checklist
(30, 31). The socio-demographic characteristics
encompassed age (in years), sex, body mass index
(BMI), blood pressure (in mmHg), body temperature
(in degrees Celsius), unit/ward where admitted, and
current medical diagnosis and reasons for admission.

The Braden Scale checklist was adopted from the
original authors Braden and Bergstrom (31). The
checklist consists of six sub-scales. Each sub-scale was
rated with a 4-point Likert scale, except friction/shear
rated with 3 points. The total sum score of the checklist
was ranged from 6 to 23 points.

The skin assessment checklist was adopted from the
National/European Pressure Ulcer Advisory Panel
(NPUAP/EPUAP) guidelines (30). It includes an
examination for the presence of Pls with yes/no
response, documentation of the number of Pls, their
specific location, stage, and date of assessment. The
grading of Pls was performed based on the
NPUAP/EPUAP. Six stages of Pl classification system,
which include: Stage-I (intact skin with non-bleachable
redness or colour different from the surrounding),
Stage-1l (partial thickness skin loss with intact or
ruptured blister presenting as red wound bed), Stage-111
(full-thickness skin loss with visible subcutaneous
layer), Stage-1V  (full-thickness  tissue loss),
Unstageable (intact epidermis but affected area appears
with purple or blood-filled blister over dark wound
bed), and suspected deep tissue injury (sDTI)
(fullthickness skin and tissue injury, but the depth of
the ulcer is obscured by necrotic tissue) (30).

The information was collected by nurses who were not
part of the hospital staff being studied. The data
collectors conducted patient examinations within 24
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hours of admission.Then, theycontinued reassessments
every other day until the patient developed a PI or left
the unit after a two-week stay.The data collector also
initially assessed the patient eligibility status of a score
of 18 or below using the Braden Scale.

Ethical approval and consent to participants

Ethical Approval was obtained from several relevant
authorities, including the IRB of the College of Health
Science, Saint Paul's Hospital Millennium Medical
College, as well as Addis Ababa city health office, with
specified Protocol and reference numbers: No.
040/20/Nursing, Ref. No.pm23/27 and Ref. No.
AJAIA281/227, respectively. Additionally, the study
emphasizes adherence to established guidelines,
specifically the Declaration of Helsinki. All
participants or their relatives were adequately informed
about the study's purpose and that consent was
obtained verbally, indicating a commitment to ethical
standards in research practices.

Data management and analysis

The collected data were checked, coded, and entered
into epi-data, version 4.6 software, and exported to
SPSS, version 26.0, for analysis. Frequency,
percentage, mean, and standard deviation (SD) or
median of different variables were calculated to
describe and summarize the demographic and health-
related characteristics of the participants. The Pearson
chi-square test and student t-test were performed to
compare the significance of the predictor variables in
pressure injury development. Binary logistic regression
analyses were calculated to examine the relationship
between the predictive factors and the development of
Pls.The statistical significance of the predictor

variables value of .05 was used at a 95% confidence
interval (Cl). A ROC analysis was performed to
determine the Braden Scale's predictive ability. Using
the AUC, sensitivity, and specificity test values
determined the diagnostic accuracy of the tests. The
value for AUC can range from 0 to 1. A test value of
0.50r less indicates (no discrimination), 0.6 - 0.7 (poor
discrimination), 0.7 — 0.8 (acceptable discrimination),
0.8 — 0.9 (excellent discrimination), and 1.0 (perfect
discrimination) (32-34).

Results

A total of 238 patients were assessed, of which 229
patients completed the questionnaire with a response
rate of 96.2%. Participants’ demographic and clinical
characteristics, at admission 229 patients had no PI.
More than half of the samples 59.8% (137) were male,
with ages ranging from 18-98 years. The median age
was 39.0 years. The majority, 110 (48.03%) were
admitted to the ICU, and the mean body-mass index
(BMI) was 21.52 + 3.58Kg/m® All cases were
evaluated for the risk of Pl development using the
Braden Scale score. The mean (SD) of the total Braden
Scale score was 13.2 +2.95 points, indicating a
moderate risk for Pl development. The sensory
perception sub-scale had the highest average score
(3.07+£1.04), while the degree of activity and
friction/shear sub-scales had lower scores of 1.59
+0.754 and 1.62 + 0.68, respectively. Detailed data
description is presented in Table 1. Among the
admitted patients, 64 (27.9%) were diagnosed with
traumatic injury, and 59 (25.8%) of them had multiple
disease diagnoses. Details are depicted in Figure 1.

Table 1: Demographic and Clinical characteristics of participants admitted to selected public
hospitals in Addis Ababa, Ethiopia, from February to April 2021 (n = 229)

Variables Total Frequency (n, %) Statistics P value
Mean + SD X/t-test
No PI Pl

Gender X?(1)=.001 977

- Male 137 (59.8 %) 107 (46.7%) 30 (13.1%)

- Female 92 (40.2 %) 72 (31.4%) 20 (8.7%)
Age in years 42.14 +17.01 40.91 + 16.64 46.56 + 17.75 t (227) = -2.092 .038*
Body mass index (in Kg/M?) 21.52 +3.58 21.57 £3.54 21.35+3.75 t (227) = .387 .699
Systolic Blood pressure in mmHg | 118.07 +19.75 117.49 £19.40 120.19 +20.99 t (227) = -.846 .398
Diastolic Blood pressure in 73.76 + 12.19 73.50 +11.83 74.66 + 13.80 t (227) =-593 554
mmHg
Body temperature in °C 36.70 + 0.87 36.59 +.75 37.07 +1.13 t (227) =-3.474 .001**
Total Braden Scales score 13.20 + 2.95 13.59 +2.93 11.80 + 2.58 t(227) =3.911 <.001**
Braden sub-scales
- Sensory perception 3.07 £1.04 3.15+1.001 2.80 £1.125 t(227) = 1.964 .037*
- Skin Moisture 2.75+0.728 1.66 £.712 1.32£.760 t(227) = 2.038 .037*
- Activity 1.59 +0.754 2.80 +.780 2.56 +.587 t(227) = 3.345 .005*
- Mobility 2.004 +0.814 2.07 £ 814 1.76 +.771 1(227) = 2.504 .016*
- Nutrition 2.19+0.74 2.25+.725 1.96 £.755 t(227) =2.489 .016*
- Friction and shear 1.62 £ 0.68 1.68 £ .675 1.40 £ .639 t(227) = 2.666 .010*
PI risk category X3(3) =19.917 <.001*

- Very high risk 32 (14.0 %) 19 (8.3%) 13 (5.7%)

- Highrisk 54 (23.6 %) 41 (17.9%) 13 (5.7%)

- Moderate risk 49 (21.4 %) 33 (14.4%) 16 (7.0%)

- Lowrisk 94 (41.0 %) 86 (37.6%) 8 (3.5%)
Admission ward X?(4) = 4.95 292
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- ICU 110 (48.03%) | 82 (35.8%) 28 (12.2%)
- Medical 44 (19.2%) 34 (14.8%) 10 (4.5%)
- Orthopedic 35 (15.3%) 27 (11.8%) 8 (3.5%)
- Neurology 30 (13.1%) 28 (12.2%) 2 (0.9%)
- Surgical 10 (4.4%) 8 (3.5%) 2 (0.9%)
Number of diseases X?(1) = 2.268 .145
- Single disease 170 (74.2 %) 137 (59.8%) 33 (14.4%)
- Multiple diseases 59 (25.8 %) 42 (18.3%) 17 (7.4%)
Footnote: (**) refers correlation is significant at the .01 level, (*) correlation is significant at .05 level
Disease destribution
COVID 19
Diabetes Melitus
Infection
Kidney Disorders
Respiratory Disorders B Series1
Cardiovascular Disorders ] B Series?
Neurologic Disorders
Others
More than one comorbid
Traumatic Injury :
T T T T T T T
0 10 20 30 40 50 60 70

Figure 1 Graphic presentation of the distribution of disease diagnosis among the study
participants admitted to three public hospitals in Addis Ababa, Ethiopia, from February to April

2021(n= 229)

Among the admitted patients, 50 (21.8%) developed a
new PI at various sites after hospital admission, and of
them, 30/50 (60%) were male. Most of the Pls 48/52
(92.3%) wereclassified as stages | and I, primarily
located in the sacral area.The incidence of Pls varied
considerably among the three hospitals: TASH had 28

cases (12.2%), while SPHMMC and Minelik I
Referral Hospital each reported 11 cases (4.8%). This
difference was statistically significant (¥ = 7.616, p =
.022).The PI development began after the 2" day of
admission. The larger number of Pls was recorded
within ten days; details are shown in Table 2.

Table 2 The Pressure Injury among Participants admitted to selected public hospitals in Addis
Ababa, Ethiopia, from February to April 2021(n =229)

Variable Frequency (percentage)
Pressure injury (n = 229)
- No 179 (78.2%)
- Yes 50 (21.8%)
PI cases among three Hospitals
- TASH 28 (12.2%)
- SPHMMC 11 (4.8%)
- Minelik Il Referral Hospital 11 (4.8%)
Location of Pl (n=52)
- Sacral area 28 (53.8%)
- Hip 14 (26.9%)
- Shoulder 5 (9.6%)
- Elbow 2 (3.8%)
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- Heel & ankle 2 (3.8%)

- Ear 1 (1.9%)
Stages of the PI (n = 52)

- Stage-land Il 48 (92.3 %)

- Stage-lll 2 (3.85 %)

- Stage-IV and sDTI 0 (0.0 %)

- Unstageable 2 (3.85 %)
The onset of Pressure Injury in days (mean +SD) 10.52 + 2.62

Significant associations were observed between PI
development and  demographic and clinical
characteristics such as age, body temperature, and
Braden Scale score. These variables also showed
significance in multiple binary logistic regression
analysis, as age increased by one year, the odds of
developing a Pl increased by 2%, p = .030. For every
one-degree Celsius (°C) increase in body temperature,

the likelihood of developing a Pl increases by 2.27
times. Conversely, aone-point increase in the Braden
Scale score is associated with a 24.5% decrease in the
likelihood of Pl development. Based on the PI risk
categories, the risk of Pl development was found to be
more likely in the very high-risk category with p <
.001as shown in Table 3.

Table 3Statistically significant predictor variables on pressure injury development among
Participants admitted to selected public hospitals in Addis Ababa, Ethiopia, February to April

2021(n =229)

Independent Variable Dependent Variable COR | AOR P 95% CI
value
No PI (n) Pl (n) lower | upper

Age in years (mean+SD) 40.91+17.75 | 46.56 £16.63 | 1.019 | 1.021 .030* | 1.002 | 1.041
Body temp. in °C (mean+SD) 36.599+.752 | 37.072+1.138 | 1.823 | 2.270 .000** | 1,537 | 3.351
Braden Scale score (Mean+SD) | 13.59+2.937 | 11.80+2.587 | 0.813 | 0.755 .000** | 728 .908
Pl risk category

e Very High risk 86 8 7.355 | 11.274 | .000** | 3.773 | 33.685

e Highrisk 41 13 3.409 | 3.767 .009** | 1.384 | 10.255

e  Moderate risk 33 16 5.212 | 6.484 .000** | 2.389 | 17.602

e Lowrisk 19 13 1 1 1

ROC analysis: The ability of the Braden Scale to
identify Pl development was determined using the
receiver operating characteristics (ROC) analysis. The
optimal cut-off point for the best balance of sensitivity
and specificity was 13.5, providing 64% and 59.2%,
respectively. The area under the curve (AUC) was
calculated as 0.682 with a 95% CI (0.611, 0.761), p<

.001. The area under the ROC curve (AUC) provides a
measure of the test’s overall ability to discriminate
between true positive and true negative cases. A
graphic illustration of the ROC curve with the plot of
sensitivity versus 1-specificity (FPR) at various cut-off
points is presented in Figure 2.
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Figure 2 lllustration of the AUC-ROC curve of the Braden Scale with pressure injury
development. The ROC curve plots the true positive rate (sensitivity) against the false positive

rate (1 - specificity) at various thresholds.

Discussion

Hospitalized patients who develop Pls are at risk for
poor health outcomes and often reflect the quality of
care provided. Preventing Pls is a top priority among
critically ill patients, and one way to do so is by
identifying individuals who are at risk using validated
risk assessment tools like the Braden Scale. The results
of our study indicated that the Braden Scale had poor
ability to discriminate the Pl development,as AUC =
.686 values, with 64% sensitivity and 59.2%
specificity. In addition, more than 20% of the newly
admitted patients developed Pls, with the majority
being classified as stage | and Il. The average total
Braden Scale score suggested a moderate risk for Pl
development among the study sample. Additionally, in
the binary logistic regression analysis, our study found
that age and body temperature had a statistically
significant relationship with Pl development.

However, this pioneering Ethiopian study was not
without limitations. The restriction to urban tertiary
care centers, brief training, lack of inter-rater reliability
assessment, and omission of hospital-specific factors,
potentially compromising accuracy and generalizability
were some of the limitations of the study. On the other
hand, the fact that the study was conducted
prospectively, evaluated patients timely and was
conducted in more than one hospital among patients

with different lengths of hospital stay could be cited as
its strength.

Contrary to our findings, several studies have indicated
that the Braden Scale effectively predicts the
occurrence of Pls at different threshold levels (27, 28,
35-37). For example, a retrospective cohort study
conducted in an ICU in the US demonstrated
satisfactory performance of the Braden Scale in
predicting P1 development, with an AUC of 0.737(28).
Another study carried out among acutely ill veterans in
the US found that the Braden Scale had moderate
accuracy in predicting Pl development, with
sensitivity, specificity, and AUC values of 65%, 70%,
and 0.70, respectively (27). Numerous meta-analysis
studies conducted in different settings (ICU, long-term
care facility, nursing home) also showed moderate
predictive accuracy of the Braden Scale, with the
summary ROC-AUC values ranging from 0.7 to .84
(35-37). However, it is important to note that while our
study found similar results, studies also reported
inadequate accuracy of the Braden Scale in predicting
P1 development with the value of AUC falling on .672
and .648 at optimal cut-off points 13 and 16, in several
hospitals (38, 39). This discrepancy may be due to
differences in the study areas and the participants’
demographic and clinical characteristics as the risk
assessment tool is more appropriate for geriatric and
ICU-admitted patients.
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The current study identified a Pl incidence rate of
approximately 22% among critically ill hospitalized
patients. In contrast to our findings, prior studies
reported higher rates of HAPI (40-43). Other studies
reported rates lower than ours, and additional
investigations similarly noted reduced rates of HAPI
(5, 6, 28, 38, 44, 45). Notably, the majority of studies,
including the current one, found that HAPIs occurred
within an average of 10 days, ranging from the 2nd to
the 13th day, regardless of prevention strategies (6, 40,
46). A notable exception was a single study that
reported a shorter onset period of 6-8 hours (44),
consistent with a systematic review examining various
studies (47). However, this lower incidence rate is
inconsistent with our findings. These discrepancies
highlight the need for further research to understand
the factors contributing to varying Pl incidence rates
and to develop more effective prevention strategies.

In addition to the factors included in the Braden Scale,
numerous risk factors played a role in developing Pl
among hospitalized patients. In our study, we evaluated
gender, BMI, age, body temperature, blood pressure,
and comorbid illnessesas independent variables to
determine their significance in predicting the
development of Pl. However, only age and body
temperature were significant predictors, indicating that
they are intrinsic factors contributing to decreased
tissue tolerance as suggested by Braden and Bergstrom
(21). On the contrary, numerous studies have
documented risk factors for Pl development (18, 48).
These include advanced age, high BMI, elevated
lactate, use of vasopressors and antifungals, male
gender, diabetes, isolation, and prolonged ventilation
(28, 46). In addition, the use of vasopressor drugs, low
blood pressure, and an extended stay in ICU have also
been significantly associated with the development of
Pl (40).The study found only age and body temperature
as significant predictors, whereas other studies have
found numerous other contributors. This difference
arises from variations in study methods and design, and
the range of variables investigated. Therefore, further
research is needed.

The current study did not find a statistically significant
association between BMI and Pl development.
However, past studies have identified low BMI as
asignificant predictors of Pl development (18, 49). It's
important to note that variations in findings may arise
from differences in study methods, particularly study
population. Further research using similar instruments
may assist in obtaining better insights into these risk
factors.

Conclusion and Recommendation

The study revealed a concerning incidence rate of
21.8% for hospital -acquired pressure injuries (HAPISs),
underscoring the crucial need for improved patient care
and health outcomes in healthcare settings. The Braden
Scale, a widely used tool for assessing risk, yielded an
average score of 13.2, indicating that many patients are
at moderate risk for developing pressure injuries.
Notably, age and body temperature emerged as
significant predictors of this risk, highlighting the
importance of monitoring these factors. However, in

this study, the Braden Scale showed limited ability to
predict patients' risk of developing Pls. This suggests
that the Barden Model may not be sufficient on its own
for effective risk assessment.

Therefore, further research involving larger sample
sizes and a focus on specific hospital units to generate
more precise data is essential. Additionally, testing
inter-rater reliability will be crucial for ensuring
consistent application of the Braden Scale. Overall,
these steps are vital for enhancing PI risk assessment
effectiveness and ultimately reducing the incidence of
hospital-acquired pressure injuries.
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