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ABSTRACT  
Amputees require effective support through prostheses, which help restore mobility. Maintaining cleanliness 

of the stump and prosthesis is essential to prevent skin problems, ensuring comfort during activities. This 
study aims to determine the relationship between patients' cleanliness levels and skin issues on the stumps of 
lower limb prosthesis users. This research was conducted in December 2023 at the Community Resource 

Rehabilitation Development and Training Center (PPRBM) Solo, utilizing the Self-Management Assessment for 
the Residuum and Prosthesis (S.M.A.R.T) in a cross-sectional observational design. A purposive sampling 
technique was used to select 40 lower limb prosthesis users. Data analysis involved the Shapiro Wilk normality 

test and hypothesis testing with Pearson Product Moment. Analysis of the 40 participants revealed a 
significance value of p = 0.000 (p < 0.05) and a correlation coefficient of -0.737. This indicates a significant 
and strong negative correlation: higher cleanliness levels correspond to fewer skin problems on the stump, 

while lower cleanliness levels lead to more skin issues. Maintaining a high level of cleanliness is crucial for 
lower limb prosthesis users to prevent skin issues on the stump. 
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INTRODUCTION 

Amputation, defined as the surgical removal of part 

or all of a limb, frequently involves the lower extremities, 
which are classified as above-knee, at-knee, or below-
knee amputations (Hobusch et al., 2020). In the 

rehabilitation process following amputation, prostheses 
play a vital role in restoring limb functionality and 
enabling patient mobility. However, the interaction 

between the skin and the prosthetic device often results 
in significant dermatological issues, including irritation, 
dermatitis, and infections. Studies reveal that 

approximately 75% of lower-limb prosthesis users 
encounter skin problems, adversely affecting their quality 

of life  (Davies et al., 2020). Lower limb prosthesis users 
are particularly prone to skin problems, which hinder their 
mobility and quality of life. These problems range from 

mechanical issues (e.g., cysts, calluses, hyperplasia) to 
allergic reactions (e.g., eczema, dermatitis) and infections 
(Colgecen et al., 2016). These skin complications are 

attributed to various factors such as mechanical pressure, 
friction, and moisture retention at the interface between 
the skin and the prosthesis. Such conditions foster an 

environment conducive to bacterial and fungal 
proliferation, increasing the likelihood of infections. 
Inadequate attention to the hygiene of the residual limb 

(stump) and prosthesis further exacerbates these issues, 
particularly in regions with limited access to healthcare 

facilities (Meulenbelt et al., 2011) Buikema & Meyerle 

(2014) emphasize that maintaining cleanliness of the 
stump and socket is essential to prevent infections and 
irritation. Regular prosthesis care, including cleaning and 

condition checks, is widely recommended (O’Keeffe & 
Rout, 2019). 

Previous studies have underscored the importance of 

maintaining stump and prosthesis hygiene to prevent 
skin-related complications. Devi et al. (2018) highlighted 
that proper prosthesis care, including daily cleaning, 

routine inspections, and regular consultations with 
prosthetists, is essential to maintaining the device’s 

functionality. Nevertheless, despite the recognized 
significance of hygiene practices, there is a lack of 
epidemiological data directly linking patient hygiene 

habits to the incidence of skin problems. Inadequate 
hygiene practices significantly elevate the risk of skin 
infections in post-amputation patients (Mollee et al., 

2021).  Majority of amputee patients suffer from skin 
problems due to insufficient hygiene, particularly among 
lower-limb prosthesis users (Page et al., 2024) . However, 

much of the existing research lacks a quantitative analysis 
of the relationship between hygiene levels and the 
prevalence of skin complications. 

The high prevalence of dermatological complications 
among lower-limb prosthesis users highlights the urgent 
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need to enhance hygiene practices associated with 
prosthetic devices. While recent advancements in 

prosthesis design have introduced breathable materials 
and antimicrobial linings to address these issues, their 
adoption remains limited due to cost and accessibility 

challenges (Burge, 2024). The interplay of mechanical 
stress, heat accumulation, and moisture at the interface 
between the skin and prosthesis creates a favourable 

environment for bacterial and fungal growth, thereby 
increasing the risk of infections (Tinsley et al., 2024). 
These issues are particularly pronounced in developing 

regions, where limited resources impede the 
implementation of routine maintenance and hygiene 

protocols. Recent studies underline the importance of 
patient education and community-driven interventions in 
bridging hygiene gaps. Evidence suggests that tailored 

educational initiatives can significantly enhance 
adherence to prosthesis cleaning practices, reducing the 
incidence of skin complications (Dingle et al., 2024). 

Additionally, programs involving healthcare professionals 
and local support networks have demonstrated 
effectiveness in fostering sustainable hygiene behaviours. 

However, the absence of standardized guidelines for 
hygiene management across varying demographic and 
geographic contexts remains a significant obstacle. A 

comprehensive understanding of the interaction between 
individual behaviours, environmental conditions, and 
prosthesis design is essential for formulating targeted 

strategies that improve patient outcomes and overall 
quality of life. 

The frequent daily use of prostheses, reaching 84–

95% in some populations (Chadwell et al., 2020), 
underscores the critical need for effective hygiene 

practices to minimize mechanical stress and moisture 
build-up. For instance, (Fatima, 2023) found that 36% of 
lower-limb amputees experienced skin issues, with over 

40% suffering from severe conditions such as ulcers and 
epidermoid cysts. The limited exploration of the direct 
relationship between patient hygiene practices and skin 

complications highlights the need for further research. 
Most existing studies focus on general prosthesis care 
without delving into the specific impact of daily hygiene 

practices on skin health. Addressing this gap is essential, 
as effective hygiene management could significantly 
reduce dermatological complications among this 

population. This study seeks to examine the correlation 
between patient hygiene practices and the occurrence of 
skin problems among lower-limb prosthesis users, 

focusing specifically on individuals served by the 
Surakarta Community Resource Rehabilitation 

Development and Training Center. By identifying these 
patterns, the research aims to provide evidence-based 
recommendations to enhance prosthesis care practices. 

 
RESEARCH METHODS  

This study employed a quantitative method with a 

cross-sectional observational design. This design was 
selected as it allows for an efficient evaluation of the 
relationship between patient hygiene levels (independent 

variable) and skin problems on the stump (dependent 
variable) at a single point in time without direct 

intervention. The study was conducted between January 
to march 2024 at the Community-Resourced 
Rehabilitation Development and Training Center (PPRBM) 

in Solo, located at Jalan Sumatra no. 4A, Ketelan, 
Banjarsari Subdistrict, Surakarta City, Central Java. The 
study population comprised all lower limb prosthesis 

users registered at PPRBM Solo, totaling 40 individuals. A 
total sampling technique was utilized, including all 
members of the population who met the inclusion criteria. 

Inclusion criteria required participants to have used a 
prosthesis for more than six months, be over 18 years 

old, and provide informed consent to participate. 
Participants with a history of unrelated skin diseases or 
incomplete questionnaire responses were excluded from 

the study. 
Data collection was performed using the Self-

Management Assessment for the Residuum and 

Prosthesis (S.M.A.R.T.) questionnaire, which has been 
previously validated. The questionnaire consisted of two 
main sections: patient hygiene levels, assessed through 

44 items, and stump skin problems, assessed through 16 
items. Each item was scored as Yes (2 points), No (1 
point), or Not Sure (0 points). Before completing the 

questionnaire, participants were informed about the 
purpose and procedure of the study and were required to 
sign an informed consent form. Data processing involved 

several steps, including editing to ensure data 
completeness and accuracy, coding to assign numerical 
values to responses, and scoring to calculate the total 

scores for each variable. Data analysis was conducted, 
The Shapiro-Wilk Test was employed to assess data 

normality, and Pearson Product Moment correlation 
analysis was performed to determine the relationship 
between patient hygiene levels and stump skin problems, 

with statistical significance set at p-value < 0.05. Ethical 
approval for this study was obtained from the Health 
Research Ethics Committee of Dr. Moewardi General 

Hospital Surakarta No. 136 / I / HREC / 2024. All research 
procedures adhered to the principles of research ethics, 
including respect for participant autonomy, data 

confidentiality, and minimizing risks to participants. 
Participants were given the freedom to withdraw from the 
study at any time without consequences, and their 

personal data were guaranteed to remain confidential. 
 
RESULTS AND DISCUSSION 

Distribution based on research subject 
characteristics 

Table 1 illustrates the distribution of characteristics 
among research subjects, with 70% male (n = 28) and 
30% female (n = 12). The majority of participants 

(47.5%, n = 19) were aged 41 to 60 years. In terms of 
education, 40% (n = 16) had completed junior high 
school or equivalent. A significant portion of the subjects 

worked in the private sector (50%, n = 20), and 75% (n 
= 30) used below-knee (trans tibial) prostheses. Lower 
limb amputations account for 85%-90% of all 
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amputations, with below-knee amputations being the 
most common surgical procedure (Rachmat & Kuncoro, 

2022). Users of trans tibial prostheses are more likely to 
experience skin problems due to bony prominences that 
create higher pressure areas (Belovs & Lannan, 2024). 

 
Table 1. 

Characteristics of Respondents 
Category Subcategory Frequency 

(n) 

Percentage 

(%) 

Age 31-40 8 20.0 

 41-50 19 47.5 
 51-60 10 25.0 
 61-70 3 7.5 

Gender Male 28 70.0 
 Female 12 30.0 

Address Karanganyar 3 7.5 

 Klaten 1 2.5 
 Solo 9 22.5 
 Sragen 7 17.5 

 Sukoharjo 16 40.0 
 Wonogiri 4 10.0 

Occupation Unemployed 12 30.0 
 Private Sector 20 50.0 
 Entrepreneur 8 20.0 

Education 
Level 

No formal 
education 

3 7.5 

 Primary School 1 2.5 
 Junior High 

School 
16 40.0 

 Senior High 
School 

15 37.5 

 Higher 

Education 

5 12.5 

Prosthesis 

Type 

Above Knee 4 10.0 

 Knee 
Disarticulation 

5 12.5 

 Below Knee 30 75.0 
 Hip 

Disarticulation 
1 2.5 

 

Using the Self-Management Assessment for the 
Residuum and Prosthesis (S.M.A.R.T) questionnaire, the 
study assessed the frequency of stump and prosthesis 

cleaning and the occurrence of skin problems. As shown 
in the table 2, the results indicated that 37.5% (n = 15) 
of users reported never cleaning their stumps and 

prostheses, while 15% (n = 6) cleaned rarely, 20% (n = 
8) often, and 27.5% (n = 11) always. Notably, 97.5% (n 
= 39) cleaned their stumps daily, with 67.5% (n = 27) 

using water and antibacterial soap. These findings 
confirm that most lower limb prosthesis users are 
implementing hygiene practices to prevent skin issues. 

Cleaning with warm water and antibacterial soap can 
significantly reduce the risk of irritation and 
infection(Corona et al., 2024). Among the 40 participants, 

42.5% (n = 17) reported rarely experiencing skin 
problems. However, 57.5% (n = 23) experienced mild 

pain or discomfort when using the prosthesis, often 
associated with wearing the prosthesis for less than one 
year. Studies indicate that the risk of pain or injury 

increases 3-6 months post-amputation, potentially 
leading to chronic pain without appropriate treatment 

(List et al., 2021). 
 

Table 2. 

Stump and Prosthesis Hygiene and Skin Problems 
Category Frequency Frequency 

(n) 
Percentage 
(%) 

Stump and 
Prosthesis 
Hygiene 

Never 6 15.0 

 Rarely 8 20.0 
 Often 15 37.5 
 Always 11 27.5 

Skin 
Problems on 

Stump 

Never 10 25.0 

 Rarely 17 42.5 
 Often 13 32.5 

 

Stump socks are critical prosthesis components 
that must remain clean, as they are in direct contact with 
the skin (Charkovskij et al., 2022). Proper stump and 

prosthesis care, including correct wearing practices, can 
prevent skin problems (Pitkin, 2015). Daily care is 
essential to mitigate symptoms arising from infections 

and irritations (Lee et al., 2021). Continuous contact of 
the stump with the prosthesis can facilitate the growth of 
microorganisms (Turner et al., 2022). The Shapiro-Wilk 

normality test results indicated that both patient hygiene 
level (0.052) and stump skin problem variables (0.260) 
were normally distributed as shown in table 3. 

 
Table 3. 

Normality Test Results 
Variable Shapiro-Wilk Statistic (p) 

Patient Hygiene Level 0.052 
Skin Problems on Stump 0.260 

 

The hypothesis test using the Pearson Product 
Moment revealed a significant relationship between 
cleanliness and the occurrence of skin problems, with a 

p-value of 0.000 (p < 0.05) and a correlation coefficient 
of -0.737 as shown in table 4. This strong negative 
correlation suggests that higher cleanliness levels 

correspond to fewer skin problems.  
 

Table 4. 

Correlation Analysis 
Variable Pearson 

Correlation 
p-value Significance 

Hygiene 
Level vs. Skin 
Problems 

-0.737 0.000 Significant 
(p < 0.01) 

 

This research demonstrates that lower limb 
prosthesis users with good hygiene practices rarely 
experience skin problems. In contrast, those with poor 

hygiene frequently encounter issues. Poor patient 
hygiene is the primary factor contributing to stump skin 
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problems, with over 80% of skin issues in amputees 
attributed to inadequate cleanliness. Excess moisture can 

also exacerbate skin conditions. To prevent skin 
problems, stump socks and liners must be kept clean and 
dry. Daily washing and changing of stump socks are 

essential to avoid bacterial buildup. Cleaning with 
antibacterial soap and disinfectants can effectively inhibit 
the growth of harmful microorganisms.  This research 

proves that if lower limb prosthesis users have a high or 
good level of cleanliness, they will rarely or never 
experience skin problems on their stumps, and 

conversely, if lower limb prosthesis users have a low or 
poor level of cleanliness, they will experience skin 

problems more often. on the stump. The main factor in 
stump skin problems is poor patient hygiene (Turner et 
al., 2022). More than 80% of skin problems occur in 

amputee patients who use a prosthesis because they do 
not pay attention to the cleanliness of the prosthesis 
(Aflatooni et al., 2024). Dampness can be exacerbated 

due to the skin of the stump being covered with the 
socket prosthesis (Choo et al., 2022). Stump care for 
amputee patients, especially prosthesis users, must be 

very careful every day to prevent symptoms from arising 
because of infection and irritation  (Lovegreen et al., 
2021). Infection of the stump can occur because 

microorganisms such as bacteria, fungi and germs can 
multiply well in the skin of the stump where the prosthesis 
is worn continuously (Baumann et al., 2023). Some 

components of the prosthesis, such as socks and liners, 
are components that come into direct contact with the 
skin. Stump socks are a component of a prosthesis that 

must be considered clean and its material because it is in 
direct contact with the skin (George & George, 2021). 

Providing distal padding in the socket prosthesis can help 
distribute pressure so that the soft tissue does not directly 
touch the surface of the socket. Providing distal padding 

must be done by ensuring the stump is dry to prevent 
excess moisture (Verzella et al., 2023). The prosthesis 
should not be worn unless the stump is completely dry, 

and the stump socks must be washed or changed every 
day so as not to cause a buildup of bacteria and germs to 
avoid skin problems (Knight et al., 2022). This is also in 

accordance with research which states that to prevent the 
growth of bacteria and germs, socks stumps and liners 
can be cleaned with antibacterial soap and disinfectants 

(Büyükakıncı & Döşler, 2020).  
This study underscores the critical relationship 

between hygiene practices and the occurrence of skin 

problems among lower limb prosthesis users. The 
findings reveal that a higher level of cleanliness is 

significantly associated with a reduced incidence of skin 
complications, highlighted by a p-value of 0.000 and a 
strong negative correlation coefficient of -0.737. This 

suggests that maintaining cleanliness can play a 
substantial role in preventing dermatological issues, 
aligning with findings from existing literature that 

emphasizes the importance of hygiene in mitigating 
complications among amputees (Meulenbelt et al., 2006). 
Comparative analysis with previous research indicates 

that skin problems among prosthesis users remain 
prevalent. Previous study reported that 80% of amputees 

face dermatological issues primarily due to inadequate 
hygiene practices (Keszler, Wright, et al., 2020). In our 
study, 57.5% of participants reported mild discomfort, 

indicating that while most users engage in hygiene 
efforts, challenges persist, particularly among those who 
have recently begun using prosthetics. This is consistent 

with findings which document increased skin 
complications within the first-year post-amputation, 
emphasizing the need for targeted interventions during 

this critical period (Keszler, Crandell, et al., 2020). 
The practical implications of our findings are 

substantial. There is a pressing need for the development 
of comprehensive hygiene guidelines specifically 
designed for prosthesis users. The results indicate that 

regular cleaning of the stump and prosthesis with 
antibacterial soap is essential. Health practitioners should 
emphasize daily washing, ensuring the stump is 

thoroughly dried before prosthesis application, and 
regularly changing stump socks to prevent bacterial 
accumulation (Wang et al., 2022). Furthermore, 

education plays a pivotal role. Healthcare providers must 
prioritize the dissemination of information regarding the 
significance of hygiene. Providing patients with accessible 

educational resources, such as instructional pamphlets or 
workshops on proper stump care, could significantly 
enhance adherence to hygiene practices. This proactive 

approach not only fosters better health outcomes but also 
improves the overall quality of life for amputees 
(Amudhan et al., 2022).  

 
CONCLUSIONS 

This study confirms a significant relationship 
between cleanliness levels and the occurrence of skin 
problems in prosthesis users, with a significance value of 

0.000 (<0.05) and a correlation strength of -0.737. These 
results indicate that improved hygiene practices are 
associated with a reduction in skin complications. The 

findings underscore the importance of implementing 
effective hygiene guidelines for prosthesis users. Practical 
recommendations include daily cleaning routines, proper 

drying techniques, and regular changing of stump socks 
to minimize bacterial accumulation. Future research 
should explore larger and more diverse populations to 

validate these findings further. Additionally, investigating 
the psychological factors influencing adherence to 
hygiene practices can provide valuable insights for 

enhancing patient care and support strategies. 
 

RECOMMENDATION 
Based on the observations and conclusions of this 

study, it is recommended to develop comprehensive 

hygiene guidelines tailored to prosthesis users, 
emphasizing daily cleaning routines, proper drying 
techniques, and the use of antibacterial solutions. 

Community-based interventions and educational 
programs, including workshops and instructional 
materials, should be implemented to raise awareness 
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about proper stump and prosthesis care. Additionally, 
innovative prosthetic designs that enhance air circulation 

and reduce moisture retention are needed to minimize 
skin complications. Policymakers should ensure access to 
hygiene products for underserved populations, while 

further research should focus on psychological and 
behavioral barriers to hygiene adherence, as well as the 
long-term impact of hygiene practices on skin health and 

overall quality of life. Finally, integrating multidisciplinary 
care involving dermatologists, prosthetists, and 
rehabilitation specialists can holistically address the needs 

of prosthesis users. 
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