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 One of the effects of stroke is the occurrence of hemiparesis or paralysis 

which makes the patient bed rest for a long time, causing the risk of 

pressure injury. Several pressure injury prevention interventions have 

been mentioned in previous studies, but with varying methods and 

results. The purpose of this study was to determine the effectiveness of 

using an air cushion and a 300 lateral position in reducing the risk of 

pressure injury in stroke patients. This study uses a quasi-experimental 

method with pre and post-test with a control group design. The 

minimum sample size required is 17 patients for each group 

(intervention and control). The group was given a combination of air 

cushion and right and left lateral position 300, while the control group 

was given daily intervention (standard) ward maintenance. The duration 

of the intervention was 3 days. Assessment of the risk of pressure injury 

using the Braden scale, and monitoring of changes in position using the 

observation sheet. Pressure ulcer risk assessment is carried out every 

morning. The data were statistically tested using the Wilcoxon test and 

the Mann-Whitney-U test. Data analysis showed that the combination of 

an air cushion and a 30º position effectively reduced the risk of injury p-

value of 0.035 (<0.05). While the control group obtained a p-value of 

0.480 (> 0.05), which means that the daily intervention by the control 

group nurse proved ineffective in reducing the risk of pressure injury in 

stroke patients. The Mann-Whitney test obtained a p-value of 0.009, 

meaning that the combination of an air cushion and a 30º lateral position 

in stroke patients with bed rest was effective in reducing the risk of 

pressure injury compared to the control group. This study proves that the 

prevention of pressure injury by giving a combination of air cushions 

and a 30° lateral position is effective for at least 3 days. 
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1. Introduction 

Based on WHO data, stroke sufferers every year reach fifteen million, of which five million sufferers 

experience disability and another five million die. The incidence of stroke per 100,000 population in the 

United States is 3.4%, in Singapore it is 55 percent and in Thailand it is 11 percent [1]. The prevalence of 

stroke in the world in 2030 is estimated to have increased significantly to reach 70 million sufferers and is 

dominated by young people [2]. Indonesia as the largest contributor to stroke incidence from other Asian 

countries reaches 800-1000 people per year [3]. 

 

One of the effects of a stroke is the occurrence of partial body weakness or even paralysis, requiring bed 

rest [4], [5]. The stroke rate with bed rest reaches 30 percent [6].  Prolonged bed rest can cause pressure 

injury [7]. Pressure injury are disorders of blood flow circulation between bony prominences and solid 

surfaces due to immobilization, moisture, pressure, friction or a combination of both, resulting in necrosis 

of subcutaneous tissue to muscle and even bone [10].  Some points of the body that usually experience 

pressure injury such as the occipital, shoulder, epicondyle, tarsal, iliac, and sacrum [11]. 

 

The prevalence of pressure injury in the world reaches 1,000,000 patients with cases of patients dying 

reaching 65,000 people with the most incidents in the ICU [12]. The prevalence of pressure injury in the 

United States shows serious concern with a significant increase between 7.7-26.9%. The prevalence of 

pressure injury in Indonesia as the highest contributing country among other ASEAN countries is 40%, 5-

11% for patients treated in hospital, 15-25% for long-term care and 7-12% for home care. care, especially in 

the elderly group [13]. The chance of forming pressure injury is 3-11% and the chance of forming new 

pressure injury is 2.7% [1], [14].  The impact of pressure injury can prolong hospitalization, delay 

rehabilitation programs, infection and high treatment costs [15]. 

 

Several interventions in preventing pressure injury with the latest methods are mentioned such as the use of 

air mattresses, dressings, cushions and repositioning to reduce friction and pressure [11]. Cushions specially 

designed as a precaution have been developed in various variants such as foam, air, marbles, T shape and 

gel [16]. Air-filled cushion used in patients in the ICU are effective in preventing erythema and improving 

the health of the skin of the sacral area so they are recommended in preventing pressure injury [17]. The 

study of [11] which showed that an air cushion was recommended to protect the sacrum area. There was a 

significant difference in the group using an air cushion and a foam cushion. The intervention group that 

used the air cushion did not experience redness compared to the group that used the foam. 

 

The 30-degree tilting position with the Absorbent Triangle Cushion and anti-decubitus mattress has been 

proven to facilitate oxygen supply to the skin tissue and maintain moisture, thereby reducing the incidence 

of pressure injury [18]. Another study by [10], [19] that a 30 degree lateral position can reduce the risk of 

pressure injury in bed rest patients. Although research on the prevention of pressure injury with several 

interventions has been carried out, the use of the combination of the two interventions is still limited, and 

the robust method for conducting the intervention still needs to be improved. 

 

2. Methods 

This study uses a quasi-experimental design with pre & post test with a control group. The intervention 

group is a group that is treated with a 30 degree lateral position when tilted right, tilted left and given a air 

cushion to support the back. While the control group is a group that only gets daily intervention by nurses in 

the room. The sample size is 17 patients for each group (intervention and control), so that a minimum of 34 

respondents is required, taken by consecutive sampling with the following inclusion criteria: bed rest 

patients with daily needs fully assisted, male and female adults aged 18- 80 years and patients who are 
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treated for at least 24 hours in the inpatient room (ward). While the study exclusion criteria, patients who 

have experienced pressure injury when entering the inpatient room, patients who use anti-decubitus 

mattresses and patients with DNR status. 

 

2.1 Research Location and Time 

The research was conducted in Ward Marwah and Raudah PKU Hospital Yogyakarta Indonesia. Data 

collection in March-June 2022. The ethical clearance have been issued by ethical review board of PKU 

Hospital. All patients and family have been informed in detail about the researh dan given a sign before data 

gathering. 

 

2.2 Research Instrument 

This study used the observation sheet for assessing the risk of pressure injury with the Braden Scale and the 

daily mobilization observation sheet. The assessment item consists of six parameters including sensory 

perception, humidity, nutrition, mobility, activity and friction [20]. Each parameter consists of 3-4 points. 

Then the number of points will be totaled and calculated whether the patient is included in the very high 

risk category with points less than 9, high risk with points 10-12, moderate risk with points 13-14, low risk 

with points 15-18, and not at risk with points 19-23. Each item in the observation sheet is checked 

according to the patient's condition at the time of the assessment. The degree measurement uses a 

protractor, while the air cushion is a triangular-shaped Toughage with a size of 16 x 36 x 45 cm and a 

weight of 454 g which is made of technologically rubber PVC material, inflatable where the cushion is 

filled with air so that it can be deflated and stored when is not being used. Cushions are designed with 

waterproof material so they are easy to clean again. 

 

2.3 Data Analysis 

Data analysis used univariate statistics and presented in the form of percentages and bivariate analysis. The 

univariate analysis of this study displays the characteristics of the respondents in the form of age, gender, 

diagnosis and BMI presented in the frequency distribution. Bivariate analysis used a non-parametric test, 

namely the Wilcoxon test. The aim is to test the difference in the mean ratings (ordinal data) of the two 

measurement results to the same group (differences in the mean pre-test and post-test ratings) while for the 

measurement between the intervention and control groups, the researcher used the Mann Whitney-U test. 

 

3. FINDINGS AND DISCUSSION 

 

3.1 Results 

The characteristics of the 34 respondents involved in this study are shown in table 1. 

 

Table 1. Distribution of Characteristics of Respondents in the Intervention Group (n=17) and the 

Intervention Group (n=17) 

Characteristics Frequency (%) 

Intervention (%) Control (%) 

Age 

Early Adult (26-35) 1 (5.9%) - 
Late Adult  (36-45) 3 (17.6%) 4 (23.5%) 

Early Elderly  (46-55) 9 (52.9%) 5  (29.4%) 

Late Elderly (56-65) 4 (23.5%) 6  (35.3%) 
Seniors (> 65) - 2 (11.8) 

Total 17 (100.0%) 17 (100.0%) 

Sex 
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Male 8  (47.1%) 14  (82.4%) 

Female 9 (52.9%) 3  (17.6%) 

Total 17 (100.0%) 17 (100.0%) 

Diagnosis 

Stroke 13 (76.5%) 14 (82.4%) 

Non-Stroke 4 (23.5%) 3 (17.6 %) 

Total 17 (100.0 %) 17 (100.0 %) 

BMI 

Thin 4 (23.5%) 1 (5.9%) 
Normal 8 (47.1%) 5 (29.4%) 

Overweight 5 (29.4%) 10 (58.5%) 

Obesity - 1 (5.9 %) 

Total 17 (100.0 %) 17 (100.0 %) 

 

Table 1 shows the highest age in the intervention group and the control group is the elderly (46-65 years). 

Elderly respondents in the intervention group were 13 (76.4%) consisting of early elderly (26-45 years) as 

many as 9 respondents (52.9%) and late elderly 4 respondents (23.5%). Respondents in the control group 

were 11 respondents (64.7%) consisting of the early elderly (26-45 years) 5 respondents (29.4%) and the 

late elderly 6 respondents (35.3%). The highest gender in the intervention and control groups was male with 

a total of 22 respondents. In the intervention group 8 respondents (52.9%) and the control group 14 

respondents (82.4%). The highest diagnosis of bed rest patients in the intervention and control groups was 

stroke with a total of 27 respondents. In the intervention group there were 13 respondents (76.5%) and the 

control group was 14 respondents (82.4%). The highest BMI of bed rest patients in the intervention and 

control groups was overweight with 15 respondents. In the intervention group there were 5 respondents 

(29.4%) and the control group 10 respondents (58.5%). 

 

Data regarding the development of pressure injury risk between the intervention group and the control 

group for three days are presented in Figure 1. 

 

 
Figure 1 Risk of Pressure Wounds in the intervention group and the control group for 3 consecutive days 

 

Based on Figure 1, it is known that the intervention group with very high risk experienced a decrease in the 
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number of respondents from the first day to the third day. The first day there were 7 respondents with very 

high risk (41.2%), the second day it decreased to 4 respondents (23.5%) and the third day to 3 respondents 

(17.6%). Meanwhile, respondents with high risk experienced an increase in the number of respondents from 

the first day to the third day. The first day there were 10 respondents (58.8%) experiencing an increase in 

respondents on the second day to 11 (64.7%) and the third day to 12 respondents. Respondents with 

moderate risk numbered 2 (11.8%) experienced a decrease in the number on the third day to 1 respondent 

(5.9%) while respondents with low risk appeared 1 person (5.9%) on the third day. While the control group 

with very high risk on the first day and the second day amounted to 8 respondents (47.1%) experienced an 

increase in the number of respondents on the third day by 10 respondents (58.8%). Similarly, the control 

group with high risk on the first day and the second day amounted to 9 respondents (58.8%), experienced a 

decrease in the number of respondents on the third day to 7 respondents (41.2%). 

 

The results of the pressure ulcer risk analysis test in the intervention group who received an air cushion and 

a full 30 position are presented in table 2. 

 

Table 2 Wilcoxon Test Results Intervention Group 

Intervention p value Intervention p value Intervention p value 

1
st 

day
 

2
nd 

day 0.025 
1

st 
day

 

3
rd 

day 
0.035 

2
nd 

day  

3
rd 

day 
0.414 

 

Based on the table 2, it was found that the p-value of the intervention group on the first-second day was 

0.025 (<0.05), the first-third day intervention was 0.035 (<0.05) meaning that the provision of an air 

cushion and a 30 position on the first-second day and first day -the third day is effective in reducing the risk 

of pressure injury in stroke patients while the second-third day intervention shows a p value of 0.414 

(>0.05) which means that giving an air cushion and a 30º position on the second-third day is not effective in 

reducing the risk of pressure injury. 

 

The results of the pressure injury risk test in the control group who received daily intervention by room 

nurses in bed rest patients with fully assisted ADL are presented in table 3. 

 

Table 3 Wilcoxon Test Results Control Group 

Control p value Control p value Control p value 

1
st 

day
 

2
nd 

day 
1.000 

1
st 

day
 

3
rd 

day 
0.480 

2
nd 

day  

3
rd 

day 
0.317 

 

Based on the table 3, it was found that the p-value of the control group on the first-second day was 1,000 

(>0.05), the control group on the first-third day was 0.480 (>0.05) and the control group on the second-third 

day showed a p-value of 0.317 (>0.05). This means that daily intervention (standard intervention) for room 

nurses is not effective in reducing the risk of pressure injury in stroke patients from the first day to the third 

day in the control group. 

 

The results of the risk analysis of pressure injury in stroke patients with bed rest between the group that 

received the intervention in the form of an air cushion and the 30º position and the control group who 

received daily intervention by the room nurse are presented in table 4. 

 

Table 4 Mann Whitney-U Test Results Between Groups 

Group  p 

value 

Group 
p value 

Group 
p value 
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Intervention - Day 

1 0.734 

Intervention - Day 

2 0.088 

Intervention - Day 

3 0.009 

Control – Day 1 Control – Day 2 Control – Day 3 

 

The results of the Mann Whitney-U test showed that the p value of the intervention and control groups was 

0.734 (>0.05), the second day was 0.088 (>0.05) and the third day was 0.009 (<0.05). The interpretation of 

the first day and the second day showed no difference between the treatment group (intervention) and the 

control group. While the results of the Mann Whitney-U test on the third day of 0.009 (<0.05) which means 

H0 is rejected, it means that the combination of a wind cushion and a 30 lateral position in stroke patients 

with bed rest is effective in reducing pressure injury between the intervention group and the control group 

in stroke patients at final observation. 

 

3.2 Discussion 

Giving an air cushion and a 300 position on the first-second day and the first-third day is effective in 

reducing the risk of pressure ulcers in stroke patients, while giving an air cushion and a 30 position on the 

second-third day is not effective in reducing the risk of pressure injury. This is in line with research 

conducted by Widodo which states that the assessment of the risk of pressure injury can change every day 

according to the patient's condition, and the care services provided in an effort to prevent the risk of 

pressure injury. In addition, the role of nurses in providing education to families so that they can care for 

their families also affects the prevention of pressure injury in bed ridden patients [21]. 

 

The oblique position is a way to turn to the right, left and supine in bed rest patients. Basically, the change 

in the position of the bed over becomes part of the standard mechanism in the intervention that aims to 

provide comfort to the patient [22]. This change in position is useful for replacing the fulcrum of the body 

that is depressed in other areas of the body, maintaining blood circulation in the stressed area, and can 

reduce pressure on the bony prominences [23]. 

 

This is in line with research conducted by [19] which stated that giving the oblique position every two hours 

by nurses/family as early as possible was proven to be effective in reducing the risk of pressure injury. 

Another study conducted by Sarwanto added that giving a 30-degree tilt position is a recommendation to 

reduce the risk of pressure injury in patients with total bed ridden [10].  In addition, research conducted by 

[24] said that the reduction in the risk factors for pressure injury in the two patients studied was also 

supported by good cooperation from the patient's family, where the patient's family was diligent in changing 

the position of mika miki, and supine in the patient according to with the time that has been instructed, this 

is evidenced by the existence of a position change activity sheet every two hours for 24 hours. Early 

intervention in stroke patients can reduce the risk of medical complications such as infection, deep vein 

thromboembolism and falls [15]. Based on this case, it is necessary to carry out continuous and continuous 

monitoring [24]. 

 

Daily intervention (standard intervention) for ward nurses was not effective in reducing the risk of pressure 

injury in stroke patients from the first day to the third day in the control group. This is in line with the 

research conducted by [22]. The results of the study in the group that were not given bed transfer (control) 

there were 5 respondents who eventually experienced pressure injury, while the group that received 

continuous bed transfer (intervention) of 12 respondents all did not experience pressure injury. The control 

group was the group that did not provide air cushion intervention and the 30º position by the researcher but 

still received standard intervention from the ward as needed. The standard intervention given is still 

inconsistent in its administration and the slope of the degree is sometimes still ignored and carried out by 
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the patient's family, not by the nurse. Changing positions has become a standard procedure in the treatment 

room, it's just that it has not been carried out optimally, for example there is no monitoring (follow-up) on 

the implementation and evaluation of the success of these actions [25]. Nurses who only provide 

instructions/education without continuous monitoring [26]. Monitoring that is not carried out in a planned 

manner will result in skin tissue integrity problems [27]. 

 

Research conducted by [28] stated that the depressed area if left for more than two hours will cause the 

oxygen circulation to collapse so that the tissue will be disturbed. Whereas the change in bed transfer is 

carried out to improve blood circulation, circulation and metabolism so that air is properly exposed. The 

patient's position that is not changed for more than six hours can result in impaired blood flow in the 

pressure area [15]. Risk factors that cause pressure injury include sweat, feces and urine, which are very 

susceptible to causing the skin to become moist and infected [29], [8]. Patients on bed rest in meeting the 

needs of defecation and urination always use diapers so that it is important to understand what is done by 

the family to monitor [8]. 

 

Research conducted by [30] stated that there are still many family members who do not know the 

information that humidity caused by the patient's feces and urine because they always use presses will be 

one of the risk factors for pressure injury. Research conducted by Suwardianto adds that family 

attitudes/support are important factors in prevention efforts: participating in bed switching at least every 

two hours, immediately cleaning feces and urine, keeping linen dry. In addition, the use of room 

temperature affects the humidity of the patient's skin while in the two wards studied there is no room 

temperature regulation. Setting the right temperature can prevent irritation and damage to the skin that can 

pose a risk of injury [31]. Thin patients (BMI: <18.5) have less muscle mass and marked bony prominences, 

so they are at risk [19]. Similarly, patients with obesity (BMI > 27.6) can cause adipose tissue to obtain 

poor vascularity, making it more susceptible to pressure ulcers [33]. 

 

The combination of an air cushion and a 30º lateral position in stroke patients with bed rest was effective in 

reducing pressure injury between the intervention group and the control group in stroke patients at the end 

of the observation. The results of this study are in line with research conducted by [18] which stated that 

after being given a 30-degree tilting position with an absorbent triangle cushion and an anti-decubitus 

mattress, on the fourth and fifth days, they only showed a decrease in the average incidence of pressure 

ulcers. Based on the Wilcoxon statistical test, the p value = 0.046. P value <0.05, which means that the 30-

degree tilting position with an absorbent triangle cushion and anti-decubitus mattress is effective in 

reducing the incidence of pressure ulcers significantly. 

 

Important position changes performed every two hours, namely changes in the right lateral, supine and left 

lateral continuously in patients on bed rest [34]. The goal is to provide comfort, reduce pressure, and 

prevent pressure injury [19]. Pressure injury are injuries that damage the skin and underlying tissue when an 

area of skin is placed under continuous pressure for a long period of time it can trigger ischemia, cessation 

of supply of nutrients and oxygen to the tissues and eventually necrosis [35]. Pressure injury can increase 

the length of hospital stay, the cost of treatment and rehabilitation [36]. 

 

The combination intervention with 300 lateral position and air cushion was given from the first day to the 

third day in bed rest patients. The thing that distinguishes it from previous research is the research 

conducted by [18]. One of the efforts to reduce the incidence of pressure injury is by giving a 30-degree tilt 

position with an absorbent triangle cushion (foam cushion) and an anti-decubitus mattress. While in this 

study using a tool in the form of a triangular wind cushion as an affordable and easy-to-use intervention. 
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The cushion size is 16 x 36 x 45 cm and weighs 454 g. It is made of PVC rubber material with inflatable 

technology where the cushion is inflated with the wind so that it can be deflated and stored when not in use. 

The cushions used are very practical, designed with waterproof materials so that they are easy to maintain 

and clean again. This cushion serves to maintain comfort in bed rest patients and research for the use of this 

air cushion has not been done much. 

 

4. Conclusion 

The intervention of a combination of an air cushion and a 30 degree lateral position is effective in reducing 

the risk of pressure injury in stroke patients with a minimum of 3 days of intervention. This intervention can 

be continued until the patient can go home and be followed up during treatment at home. 
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