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Abstract - The research aimed to analyze the Braden 
Scale on the incidence of compressive wounds in elderly 
people who lived in homes, whether they were or not 
under the supervision of health workers. The research was 
analytic with a cross-sectional study. With the purposive 
sampling technique, the data collection was carried out 
from several areas in Bandung from October to November 
2017. Moreover, the analysis used was multiple regression 
to see the effect of the Braden Scale on pressure ulcers. 
The multiple linear regression model was also tested. The 
results show that 48,22% of pressure ulcer factors can 
be influenced by sensory perception, humidity, activity, 
mobility, nutrition, and friction. Sensory perception, 
activity and friction have significant influence on incidence 
of pressure ulcers. Meanwhile, the humidity, mobility, and 
nutrition do not significantly influence it.

Keywords: pressure ulcer, Braden Scale, community-
dwelling older adults

I. INTRODUCTION

According to Government Regulation of the 
Republic of Indonesia Number 43 of 2004, an elderly person 
is someone who has reached the age of 60 years and above. 
The increase in the number of elderly people in Indonesia 
is a challenge with positive and negative impacts. It has a 
positive impact if the elderly population remains healthy, 
active, and productive. On the contrary, it is a negative 
impact if there are problems in declining health and income 
and the absence of social and environmental support for the 
elderly population. Based on population projection data, the 
Ministry of Health of the Republic of Indonesia estimates 

that the number of the elderly population in 2035 will reach 
48,19 million, about 15% of the total population population 
(Pusat Data dan Informasi Kementerian Kesehatan 
Republik Indonesia, 2018). According to Adioetomo, 
Howell, McPherson, and Priebe (2013), the percentage of 
the number of elderly people in Indonesia is estimated to 
reach 23% by 2050. The data show that Indonesia will enter 
an era of aging population because the number of the elderly 
population exceeds 7% (Sahar, Riasmini, Kusumawati, & 
Erawati, 2017). Based on National Socio-Economic Survey 
data, the percentage of the elderly population above 7% has 
existed since 2015, which is 8,1%.

Biologically, the elderly population will experience 
a continuous aging process characterized by a decrease in 
physical endurance so that they are vulnerable to disease 
that can cause death. Therefore, the elderly population is 
one of the community groups that need health services the 
most. The aging factor strongly influences health complaints 
experienced by elderly people. Based on statistical data 
on the elderly population, as they get older, their health 
complaints increase (Pusat Data dan Informasi Kementerian 
Kesehatan Republik Indonesia, 2018). Nevertheless, the 
aging process still triggers physical, mental, social, and 
spiritual changes in elderly people (Chatterji, Byles, Cutler, 
Seeman, & Verdes, 2015). It causes an increase in the risk of 
various health problems (Singh et al., 2018).

One of the indicator used to measure health status is 
morbidity. According to Statistics Indonesia data in 2017, 
the morbidity rate for elderly was 26,72%. It could be seen 
in 2015−2017, the morbidity rate for elderly continued 
to decrease. However, its degression was relatively small 
(Badan Pusat Statistik, 2018). The increase in the elderly 
population brings challenges in the health sector. In 
community-dwelling older adults, various health problems 
arise. The target to keep elderly people healthy and active 
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became the main focus, as evidenced by more than 3.500 
scientific articles discussing healthy and successful aging in 
2016 (Michel & Sadana, 2017).

The problem found in elderly people is pressure 
ulcers, which decrease life quality (Sulidah & Susilowati, 
2017). Pressure ulcers are injuries in the skin and underlying 
tissues. Those are usually above the bone protrusion as 
a result of pressure or a combination of pressure and 
friction, according to the National Pressure Ulcer Advisory 
Panel- European Pressure Ulcer Advisory Panel (NPUAP-
EPUAP) (National  Pressure  Ulcer  Advisory  Panel,  
European  Pressure  Ulcer  Advisory  Panel  and Pan Pacific 
Pressure Injury Alliance, 2016). The recent research in 
Indonesia, precisely in the city of Bandung, shows that 
most elderly people in the community have one or more 
health complaints. Only half of them have access to health 
services. It is found that the incidence of pressure ulcers in 
elderly people at home is 10,8%. More than half the injuries 
(61,4%) found in respondents are in category 1 injuries and 
generally in the area around the fingers, ankles, and knees 
(Sari et al., 2019).

One way to recognize the risk of pressure ulcers 
is the Braden Scale (Mukhtar, Sari, & Sari, 2019). It has 
been tested by reliability and validity using various types 
of hospitals and patients (Mizan, Rosa, & Yuniarti, 2016). 
It consists of six variables. It includes sensory perception, 
humidity, activity, mobility, nutrition, and friction with the 
surface of the mattress (Zambonato, Assis, & Beghetto, 
2013). The maximum score on the Braden Scale is 23. 
Scores above 20 are for low risk, 16−20 for moderate risk, 
11−15 for high risk, and less than 10 for very high risk 
(Cox, 2012).

Pressure ulcer is associated with patient harm and 
decrease in life quality (Lovegrove, Miles, & Fulbrook, 
2018). Therefore, treating pressure ulcers is the main 
measure of health service quality. Considering it is largely 
preventable, it continues occurring in hospitalized patients. 
Internal prevention in the hospital environment starts from 
the possible risks and structured and validated tool for 
considering the risk factors for pressure ulcer patients and 
risk level (Coleman et al., 2018).

Based on the description above, the research aims 
to analyze the Braden Scale on the incidence of pressure 
ulcers in elderly people who live in homes, whether they are 
under the supervision of health workers or not. The research 
result is expected to give information about the factors that 
can significantly influence pressure ulcers in elderly people. 
Furthermore, the information can provide an insight into 
how to prevent pressure ulcers.

II. METHODS

The research is an analytic study with a cross-sectional 
approach. The researchers do not take any intervention or 
special treatment on the subject of research and are limited 
to collect subject data needed through medical records 
(Laksmi, Putra, & Wiranata, 2019). The research uses a 
purposive sampling technique by taking respondents based 
on certain characteristics and considerations. Respondents 
are elderly residents with the criteria of living at home and 
suffering from pressure ulcers, whether they are under the 
supervision of a health worker or not. The sample consists 
of 325 elderly people. However, only 35 elderly people 
meet the criteria of having pressure ulcers that will be 
further analyzed.

Data collection is carried out in several areas in 

Bandung in one month (October – November 2017) by 
six nurses who have passed the national nurse competency 
test. The assessment of pressure ulcers is done by direct 
observation using the International Prevalence Measurement 
of Care Quality questionnaire that has been validated in 
Indonesian (Amir, Kottner, Schols, Lohrmann, & Halfens, 
2014). The categories of pressure ulcers are determined 
based on the referral standard of NPUAP-EPUAP-Pan 
Pacific Pressure Injury Alliance (NPUAP-EPUAP-PPPIA). 
Moreover, the risk factor assessment uses the Braden Scale.

The researchers use regression analysis to analyze 
the effect of the Braden Scale on the incidence of pressure 
ulcers in elderly people. It is a data analysis technique 
in statistics to examine the relationship between several 
independent variables and predict a dependent variable 
(Kurtner, Nachtsheim, & Neter, 2004). For analysis, the 
independent variable will be stated with X, while the non-
independent variable is expressed as Y. The multiple linear 
regression model is as follows:

    (1)

Description:
Y  : Dependent variable

  : intercept

 : Coefficient of independent variables

 : independent variable

  : error
i  : Index of subject (i = 1, 2, …, n)

The method of regression parameter estimation 
is ordinary least square. There are several assumptions 
imposed in the use of multiple linear regression. Some of 
them assume the normality of error, no multicollinearity, 
non-autocorrelation, and homoscedasticity. There are 
several descriptions of the assumption test in regression 
analysis. First, the normality test in the regression model 
is used to test whether the residual values generated from 
the regression are normally distributed or not. A good 
regression model has a normally distributed residual value 
(Schmidt & Finan, 2018). The assumption of normality is 
carried out using the Kolmogorov-Smirnov test. 

Second, there is no multicollinearity. Testing for 
the presence or absence of multicollinearity symptoms 
considers the value of the correlation matrix produced 
during data processing and the value of Variance Inflation 
Factor (VIF). It is the inflation factor of the standard 
deviation. The classic multicollinearity assumption test is 
used to measure the level of association of the relationship 
between the independent variables through the magnitude 
of the correlation coefficient (Yu, Jiang, & Land, 2015). VIF 
values that are   greater than 10 indicate multicollinearity to 
occur (Stevens, 2009).

Third, for the non-autocorrelation assumption, 
the Durbin-Watson is used. If autocorrelation occurs, the 
equation will not be good. The predictable statistical values   
from the Durbin-Watson test, which is greater than 2 or 
smaller than -2, show autocorrelation symptoms (Field, 
2013).

Fourth, it is necessary to test the same or different 
variants of the residuals from one observation to another 
in multiple regression equation. If residuals have same 
variance, it is called homoscedasticity. Meanwhile, if it is not, 
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it is called heteroskedasticity. A good regression equation 
happens when heteroskedasticity does not occur (Gujarati, 
2004). The heteroskedasticity assumption is conducted using 
the Levene test by regressing the independent variable with 
the absolute value of the residual. If the significance value 
between the independent variables and absolute residuals is 
more than 0,05, there is no heteroscedasticity problem.

In this research, multiple linear regression analysis 
determines the effect of Braden Scale on the incidence 
of pressure ulcers. It analyzes statistically the effect of 
parameters measured based on the Braden Scale on pressure 
sores with subjects in the elderly community. It shows 
whether there is the influence of the independent variable 
on the dependent variable simultaneously and partially 
or not. To test the suitability of the regression model 
simultaneously, the researchers use F-test at the significance 
level of α = 0,05. Meanwhile, for the significance of the 
regression coefficients individually (partial), the researchers 
utilize the t-test at the significance level of α = 0,05.

Moreover, the coefficient of determination (R2) is 
conducted to see whether there is a perfect relationship or 
not. It is indicated by whether the dependent variable will 
follow the change in the independent variable in the same 
proportion. This test is done by looking at the value of 

R-squared (R2). The coefficient of determination is between 
0 and 1. The whole analysis uses the help of STATCAL 
software (Gio & Caraka, 2018).

III. RESULTS AND DISCUSSIONS

The characteristics of respondents consist of age, 
gender, and status of residence. Those are categorized 
based on the Braden Scale assessment, as shown in Table 
1. Meanwhile, the Braden Scale assessment based on the 
severity of the injuries is presented in Table 2.

Based on Table 1, the pressure ulcer is generally 
found in elderly people aged above 70 years. Mostly, it 
occurs in women with 57,1%. Seeing the status of residence 
in community-dwelling older adults, there are various 
results. However, most of them still live with their extended 
families around 63%. It is followed by the status of living 
with a spouse and/or child with 17%.

Furthermore, from the characteristics of the collected 
data, a Braden Scale assessment is based on the severity of 
the injuries. A health professional does it by examining the 
severity of the wound. Then, they categorize the severity of 
the wound based on standardized guidelines. The Braden 
Scale assessment is presented in Table 2.

Table 1 The Characteristics of Respondents

Characteristics of 
Respondents

Pressure Ulcer Category (PU Cat)

Total (n=35)PU Cat 1 
(n=18)

PU Cat 2 
(n=5)

PU Cat 3 
(n=9)

PU Cat 
4 (n=0)

Unstageable 
(n=0)

Suspended Deep 
Tissue Injury 

(n=3)

Age, year (Mean/SD) 73,7 (8,5) 74 (1,7) 78,5 (8,2) - - 77,7
(8,4)

74,8
(7,8)

Female, n (%) 12 (66,7%) 3 (60%) 5 (55,6%) - - 0 (0%) 20 (57,1%)
Status of residence, n (%)

a. Own 2 (11,1%) 0 (0%) 1 (11,1%) - - 0 (0%) 3 (9%)
b. With spouse 3 (16,7%) 0 (0%) 0 (0%) - - 1 (33,3%) 4 (11%)
c. With spouse and/or 

children
3 (16,7%) 2 (40%) 1 (11,1%) - - 0 (0%) 6 (17%)

d. Extended family 10 (55,6%) 3 (60%) 7 (77,8%) - - 2 (66,7%) 22 (63%)

Note: PU Cat 1: Category I – non-blanchable erythema; PU Cat 2: Category II – partial thickness skin loss; PU Cat 1: Category III – full-
thickness skin loss; and PU Cat 4: Category IV – full-thickness tissue loss.

Table 2. Braden Scale Assessment

Braden Scale 
(item, mean)

(SD)

Pressure Ulcer Category (PU Cat)

Total (n=35)PU Cat 1 
(n=18)

PU Cat 2 
(n=5)

PU Cat 3 
(n=9)

PU Cat 4 
(n=0)

Unstageable 
(n=0)

Suspended Deep 
Tissue Injury (n=3)

Sensory perception 3,5 (0,7) 3,3 (1,2) 3,3 (0,5) - - 3,7 (0,6) 3,1 (0,8)
Humidity 3,2 (0,4) 2,7 (0,6) 3 (0) - - 3 (0) 3 (0,6)
Activity 3,1 (0,8) 2,7 (1,5) 3 (0,6) - - 2,3 (0,6) 2,4 (1)
Mobility 3,5 (0,9) 2,7 (1,5) 3,2 (0,8) - - 2,3 (0,6) 2,6 (1,1)
Nutrition 3,6 (0,7) 3,7 (0,6) 4 (0) - - 3 (1) 3,4 (0,8)
Friction 2,8 (0,6) 2,3 (1,2) 3 (0) - - 2,7 (0,6) 2,4 (0,8)
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Before inferencing the regression model, the 
regression analysis assumptions are tested. First, it is the 
normality test. Testing for normality at 5% confidence level 
(α = 0,05) obtains greater p-value than α = 0,05 which is 
0,40335. Hence, the normality assumption decision is 
obtained. The statistics value of Kolmogorov-Smirnov 
(0,15084) is smaller than the value of the Kolmogorov-
Smirnov table (0,23). Thus, the same decision is also 
obtained that the assumption of normality is met.

Second, the test for the assumptions that 
multicollinearity does not occur is presented in Table 
3 by looking at the VIF value. From Table 3, the VIF 
value for each variable is less than 10. The variables are 
free from multicollinearity. Thus, the assumption of 
no multicollinearity is fulfilled. It means that between 
independent variables, multicollinearity does not occur.

Table 3 Variance Inflation Factor (VIF) 
Value of the Independent Variables

Variables VIF

Sensory perception 1,986844
Humidity 1,550837
Activity 9,003071
Mobility 7,573989
Nutrition 1,932357
Friction 3,636482

Third, the researchers test the assumption of non-
autocorrelation by calculating the statistical value of the 
Durbin-Watson. The result is 0,24575. Therefore, the 
statistical value of the Durbin-Watson test is at an interval 
of -2 ≤ 0,24575 ≤ 2. There is no autocorrelation.

Fourth, it is the assumption of homoscedasticity. 
From Table 4, the p-value is more than 0,05. If the 
significance is more than 0,05, there is no heteroscedasticity 
in the regression model. It implies that the distribution of 
dependent and independent variables spread below and 
above the Y-axis and do not have a regular pattern. It can 
be concluded that in the independent variables, there is 
no heteroskedasticity. It means that the assumption of 
homoscedasticity is fulfilled. Thus, the variance of the error 
is constant.

Table 4 The Test of the Assumption of Homoscedasticity

Statistic Test P-Value

Levene 0,61 0,626

After testing the classical assumptions in multiple 
linear regression, the researchers conclude that the 
classical assumption test is fulfilled. The assumptions of 
normality, no multicollinearity, non-autocorrelation, and 
homoscedasticity are met. Thus, the obtained multiple 
linear regression model is good and feasible. 

Next, the simultaneous regression model test 
determines whether there is a significant influence between 
sensory perception, humidity, activity, mobility, nutrition, 
and friction on pressure ulcers. Based on the results of the 
F-test, the obtained statistical F-value is 0,8122. The value 
is greater than the F-table. Hence, there is simultaneous 
significant influence between sensory perception, humidity, 
activity, mobility, nutrition, and friction on the incidence 
of pressure ulcers. The significant test of the regression 
coefficients individually is also carried out using the t-test 
(see Table 5). The data are obtained from the following 
regression models:

Y = 1,99 + 1,613X1 – 0,473X2 – 1,732 X3 – 0,106 X4 – 
0,874 X5 + 1,059 X6          (2)

Description: 
Y = Pressure ulcer
X1  = Sensory perception
X2  = Humidity
X3  = Activity
X4  = Mobility
X5  = Nutrition 
X6  = Friction

Based on the data presented in Table 5, the results of 
regression analysis results can be explained. The regression 
coefficient value of the sensory perception variable is positive 
(1,613). It means that the sensory perception of the Braden 
Scale positively influences pressure ulcers. In addition, the 
p-value is smaller than the 0,05. Thus, the pressure ulcer is 
significantly influenced by sensory perception.

Moreover, the regression coefficient value of the 
activity is -1,732, and the p-value is smaller than 0,05. It 
means activity affects pressure ulcers. Furthermore, the 
regression coefficient value of the friction is also positive, 

Table 5 The Regression Analysis Results

Braden Scale Factor Estimation Standard Error t-Value p-Value

(Intercept) 1,99 1,84 1,09 0,287

Sensory perception 1,613 0,452 3,57 0,001

Humidity -0,473 0,519 -0,91 0,370

Activity -1,732 0,718 2,41 0,023

Mobility 0,106 0,627 0,17 0,867

Nutrition -0,874 0,426 -2,05 0,05

Friction 1,509 0,607 2,49 0,019



87The Effect Analysis of Braden Scale..... (Desri Kristina Silalahi et al.)

which is 1,509. Moreover, the p-value is smaller than 0,05. 
Hence, friction affects pressure ulcers. On the other hand, 
other variables such as humidity, mobility, and nutrition 
have a more significant p-value than 0,05. It means they do 
not affect pressure ulcers.

Based on Table 5, besides p-value, t-value can 
also determine which variables have a significant effect 
on pressure ulcers. By comparing t-value and t-table with 
mean degrees of freedom (α; n-k-1 or 0,05; 35-6-1), t-table 
is 2,0481. In Table 5, sensory perception, activity, and 
friction have a greater t-value than t-table. Hence, they have 
a significant effect on ulcer pressure. On the other hand, 
humidity, mobility, and nutrition have a smaller t-value than 
t-table, so that they have no significant effect.

Moreover, the standard error of the variable indicates 
the deviation of the regression coefficient in the variables. 
The smaller deviation in the regression coefficient means 
a more significant contribution of its variables. Based on 
Table 5, the smallest standard error is in sensory perception. 
It shows that sensory perception has the smallest deviation 
in the regression coefficient. It implies that the contribution 
of sensory perception is very significant to pressure ulcers.

Next, the determinant coefficient test shows whether 
there is a perfect relationship with changes in the independent 
variable, followed by the dependent variable in the same 
proportion. The results of the determinant coefficient 
obtained are 48,22%. It shows that the relationship between 
sensory perception, humidity, activity, mobility, nutrition, 
and friction simultaneously on pressure ulcer is equal to 
48,22%. Meanwhile, the remaining around 51,78% is 
caused by other factors not examined in the research.

Data processing and analysis results using regression 
analysis in the research show that sensory perception, 
activity, and friction influence pressure ulcers in community-
dwelling older adults. The research result is similar to 
Mukhtar et al. (2019) by using Pearson correlation. They 
mentioned that activity, mobility, and friction affected the 
incidence and severity of pressure ulcers in elderly people. 
Thus, the two analytical methods conclude that the activity 
and friction influence the occurrence of pressure ulcers. 
Therefore, elderly people who live at home need to consider 
their activities that cause the risk of friction on their skin, 
such as praying, sitting cross-legged on the floor that is not 
covered with comfortable material, sleeping positions for 
long periods, and others.

The analysis results are also in line with previous 
research that the estimated number of category 1 in pressure 
ulcers in elderly people in the community is associated with 
praying habits such as prostration and sitting cross-legged 
(Sari et al., 2019). The research proves that the sensory 
perception felt by elderly people is closely related to the 
friction on the surface of their skin. Therefore, elderly 
people who live in the community must pay attention to 
their skin to reduce the friction by using tools and taking 
care of the skin that already has pressure ulcers due to 
repeated friction.

On the other hand, the research shows a low 
relationship between mobility, humidity, and nutrition with 
the severity of ulcers in elderly people in the community. 
However, these results do not necessarily prove that these 
factors do not affect pressure ulcers. It is also in line with 
the results of previous studies conducted. Mukhtar et al. 
(2019) agreed that the dominant factors that influenced the 
severity of pressure on elderly people in the community 
were activity, mobility, and friction. Conversely, friction, 
and nutrition had the lowest relationship with the severity 

of pressure ulcers. The interaction of friction with activity 
and mobility factors greatly influenced the emergence of 
pressure ulcers.

IV. CONCLUSIONS

The researchers collect data from several regions in 
Bandung on 325 elderly people living in communities, with 
35 of them having pressure ulcers. Research results based 
on the Braden Scale show that sensory perception, activity, 
and friction significantly affect pressure ulcers. Meanwhile, 
humidity, mobility, and nutrition have no significant effect 
on ulcer pressure. These results are based on the applied 
multiple regression analysis. Furthermore, the determinant 
coefficient obtained is 48,22%. Hence, the relationship of 
sensory perception, humidity, activity, mobility, nutrition, 
and friction with pressure ulcers is 48,22% simultaneously. 
Meanwhile, the remaining (51,78%) is caused by other 
factors which are not examined in the research. The next 
research that can be applied is the severity prediction of 
pressure ulcers based on the Braden Scale using prediction 
methods in data mining, such as the Support Vector Machine.
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