Gaster, 23(2) 2025, 188-197
https://journal.aiska-university.ac.id/index.php/gaster

Original Research

"o e-ISSN: 2549-7006; p-ISSN: 1858-3385
R DOI: https://doi.org/10.30787/gaster.v23i2.1915

Quality of Life Among Diabetic Patients Using Transtibial Prostheses:

A Descriptive Study

Dwi Setyawan!, Muhibbah Fatati'

'Department of Prosthetic and Orthotic, Poltekkes Kemenkes Surakarta, Surakarta, Indonesia

ABSTRACT

Background Diabetes mellitus (DM) is a chronic condition that
increases the risk of foot infections, which may lead to
gangrene and, in severe cases, lower limb amputation.
Transtibial amputation is among the most common procedures,
accounting for approximately 85-90% of all limb amputations.
The use of a prosthesis is expected to enhance the quality of life
(OoL) of post-amputation patients, yet outcomes may vary
based on individual factors and causes of amputation.

Objective This study aimed to assess the quality of life in
patients with transtibial prostheses following amputation due to
diabetes mellitus.

Methods This descriptive study used observation sheets to
evaluate prosthesis usage and the Prosthesis Evaluation
Questionnaire (PEQ) to assess quality of life. Participants were
transtibial prosthesis users with a history of amputation due to
diabetes mellitus.

Results Statistical analysis showed a p-value of 0.606 (p >
0.05), indicating no significant difference in quality of life
between diabetic amputees and those amputated due to trauma.
However, prosthesis use generally contributed to improved
mobility and daily functioning.

Conclusion While the cause of amputation (diabetes vs.
trauma) did not significantly affect overall quality of life, the
use of transtibial prostheses supports functional recovery in
post-amputation patients. Further research is needed to explore
other factors influencing quality of life outcomes in this
population.
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INTRODUCTION

Amputation is the process of removing a portion of the body, a limb, or its
entirety. This action is an action carried out in conditions of last resort when organ
problems that occur in the extremities are no longer possible to repair using other
techniques, or when the condition of the organs can endanger the safety of the client's
body as a whole or damage other body organs such as causing infectious complications
(healthy enthusiast)(Devi et al., 2018). Currently, lower limb amputations account for
85-90% of all amputations and transtibial amputation is the most frequently performed
type of amputation surgery.(Devi et al., 2018). Transtibial amputation is the loss of limb
movement below the knee, along the tibia bone which results in a person's inability to
carry out functional activities (Setyawan & Fatati, 2024).

One of the causes of amputation is diabetes mellitus. Diabetes mellitus is a
chronic condition that results when the pancreas is unable to produce enough insulin or
when the body is unable to utilize the insulin that is produced properly. Insulin is a
hormone that controls blood sugar levels. Hyperglycemia or increased blood sugar is a
common effect of uncontrolled diabetes which causes serious damage to many body
systems, especially the nerves and blood vessels (Murtiningsih et al., 2021) ). The
International Diabetes Federation (IDF) estimates that Indonesia is in 6th place with the
number of people with diabetes aged 20-79 years around 10.2 million people in 2017
and is expected to increase to 16.7 million people in 2045 (Murtiningsih et al., 2021).
Due to impaired insulin function, people with diabetes mellitus experience elevated
blood sugar levels and abnormalities in the metabolism of carbohydrates, lipids, and
proteins. This condition is caused by interference or deficiency in insulin production by
the Langerhans beta cells of the pancreatic gland, or due to low response of the body's
cells to insulin (Ardiani et al., 2021).

Amputation results in a person experiencing permanent disability, thereby
bringing about dramatic changes in all aspects of a person's life in their daily activities.
Even though amputation aims to save the patient's life and body, many still hurt the
patient, namely psychological changes (Nur Rosyid et al., 2020). Amputation results in
patients experiencing a feeling of loss of self-confidence. Many are less enthusiastic
about living their lives because they cannot carry out their activities as before (Petrini et
al., 2019). An individual's quality of life is related to their personal goals, aspirations,
and interests. Quality of life is a multifaceted concept that encompasses a variety of
dimensions, such as health and physical performance, mental health, social interaction,
contentment with care, worries about the future, and sense of well-being. Symptoms of
chronic diseases and physical disorders have a direct impact on all aspects of quality of
life (Borji et al., 2017)

Treatment of transtibial amputation with Orthotic Prosthetics is by using a
transtibial prosthesis. The role of prosthetic orthotics is to provide services for making
replacement equipment in the form of prostheses which aim to help restore the function
of lost limbs to improve the quality of independence. It is hoped that patients who use a
prosthesis can have their limbs equipped so that they can carry out daily activities
(Rachmat et al., 2020). For patients with transtibial amputations, the primary goal of
rehabilitation is to regain mobility. Patient satisfaction with their prosthesis is crucial for
optimizing its use, preventing hesitancy or refusal to use it, and enhancing adherence to
its usage. It also plays a significant role in restoring mobility. 40% to 60% of prosthesis
users are dissatisfied with their prosthesis, 57% are dissatisfied with the comfort of the
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prosthesis and more than 50% report feeling pain when using their prosthesis (Berke et
al., 2010).

A prosthesis rejection might be viewed as an initial indication of discontent with
it. Up to 31% of prostheses given to soldiers with lower limb amputations fail, mainly
because of technical issues. (e.g., “too much noise” when worn and the prosthesis “too
heavy”). These findings make dissatisfaction with transtibial prostheses a very relevant
issue in the treatment of lower extremity amputations (Gailey et al., 2010).

This study aimed to determine the effect of using a transtibial prosthesis on the
quality of life of patients using a transtibial prosthesis due to diabetes mellitus. Apart
from that, the specific aim of this research is to accommodate amputees to continue
carrying out activities to improve the quality of life in the health sector without causing
complications.

METHOD

This research uses a quantitative method, analytical observational research with
a cross-sectional design, to determine the effect of using a prosthesis on the quality of
life of patients using a transtibial prosthesis.

The population in this study were users of transtibial prostheses in Surakarta,
while the sample from this study was users of transtibial prostheses caused by
amputation due to diabetes mellitus and trauma. Fifteen individuals participated in this
study. The author employed a non-probability sampling method with purposive
sampling in this study. Purposive sampling is a technique for selecting respondents to
be sampled according to specific criteria. The criteria applied include inclusion and
exclusion criteria. The inclusion criteria were patients using transtibial prostheses due to
diabetes mellitus, while the exclusion criteria did not participate in the study as a whole
and had another deformity.

The measuring tool used to measure quality of life is the Prosthesis Evaluation
Questionnaire (PEQ). The normality test used is Shapiro Wilk because the amount of
data is less than 50. Some data is not normally distributed, so the data is considered not
normal and the hypothesis test used is the Independent T-Test. Ethical permission has
been granted by 'Aisyiyah Surakarta University under Number. 232/VIII/AUEC/2024

RESULTS

1. General Description.

Research on the Effect of Using a Transtibial Prosthesis on the Quality of Life of
Post-Amputation Patients Due to Diabetes Mellitus was carried out at the independent
Orthotic Prosthetic clinic in Surakarta and surrounding areas. The time used for the
research was March 2024 — November 2024. The subjects in this study were 15
transtibial prosthesis users. This research aims to determine whether there is an effect of
using a transtibial prosthesis on the quality of life of post-amputation patients due to
diabetes mellitus.

Based on the data obtained, the numbers and percentages obtained based on
gender showed that transtibial prosthesis users with the highest gender frequency were
12 people (80%).
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Table 1. Subject Characteristics Based on Gender

Gender Frequency Percentage (%)
Male 12 80
Female 3 20
Total 15 100

Source: primary data.

Distribution of data based on age shows that transtibial prosthesis users with the highest
frequency based on age are in the range of 41 — 50 years (40%).

Table 2. Subject Characteristics Based on Age

Age Frequency Percentage (%)
21-30 1 7
31-40 4 27
41 -50 6 40
51-60 2 13
61-70 2 13

Total 15 100

Source: primary data.

The distribution of respondents based on body mass index showed that most
transtibial prosthesis users had a BMI of 18.5-25, 7 people (46.7%). According to the
Ministry of Health's national classification, this value is in the normal category.

Table 3. Subject Characteristics Based on Body Mass Index

BMI Frequency Percentage (%)
17.0-18.4 0 0
18.5-25.0 7 46.7
25.1-27.0 6 40

>27 2 13.3

Total 15 100

Source: primary data.

Subject characteristics based on the cause of amputation showed that transtibial
prosthesis users with the most frequent causes of amputation were accidents, 11 people
(73.3%).

Table 4. Subject Characteristics Based on Cause of Amputation

Cause of Amputation Frequency Percentage (%)
Trauma 11 73.3
Diabetes mellitus 4 26.7
Total 15 100

Source: primary data.
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Subject characteristics based on quality-of-life scores showed that transtibial
prosthesis users with the highest quality of life were 7 people (47%).
Table 5. Subject Characteristics Based on Quality-of-Life Scores

Quality of Life Scores Frequency Percentage (%)
Score 1-2 0 0
Score 3-4 0 0
Score 5-6 3 20
Score 7-8 7 47
Score 9-10 5 33
Total 15 100

Source: primary data.

Table 6 shows that transtibial prosthesis users with the lowest quality of life are
those with a quality score of 7-8, amounting to 3 people (75%).
The quantity and proportion of quality of life assessed based on the reason
for amputation resulting from trauma are as follows:

Table 6. Subject Characteristics Based on Quality-of-Life Scores
Cause of

Amputation Qualsl‘?(l)r(;stlfe Frequency Percentage (%)

Score 1-2 0 0
Trauma Score 3-4 0 0
Score 5-6 3 20

Score 7-8 4 26.6

Score 9-10 4 26.6
Score 1-2 0 0
. Score 3-4 0 0
Ir)nlzﬁietfss Score 5-6 0 0
Score 7-8 3 20

Score 9-10 1 6.6

Total 15 100

Source: primary data
Subject characteristics based on the quality of life with the cause of amputation
due to diabetes mellitus, the quality of life of transtibial prosthesis users due to diabetes

mellitus is better than due to accidents.

Table 7. Subject Characteristics Based on Quality-of-Life Scores

Quality-of-life N Mean

Trauma 11 8.0682

Diabetes mellitus 4 8.3475
Total 15 100

Source: primary data
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2. Distribution of quality-of-life indicators.
Based on the data obtained, the quality-of-life indicators obtained based on the
causes of amputation due to diabetes mellitus and accidents show that the quality-of-life

components in transtibial prosthesis users are at the same level as the ambulation
components.

Graphic 1. Distribution of quality-of-life indicators

ANMBULATION APPEARANCE({AP| FRUSTRATION {FR} ERCEIVED SOCIAL BURDEN {SB) WELL BEING [WB)
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85
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Source: primary data
3. Data analysis.

In this study, the sample consisted of 15 people, so the normality test used was
the Shapiro-Wilk test. The results of the normality test using the Shapiro-Wilk test
have a p-value of 0.054 and 0.111 (> 0.05) for the variables causing amputation due to
accidents and diabetes mellitus, so it can be interpreted that all variables are normally
distributed.

Table. 8 Result of Normality Test

Cause of Amputation p-value a Interpretation
Quality-of-life Accidents 0.054 Normal
Diabetes mellitus 0.111 0.05 Normal

Source: primary data

The results of the independent sample T-test on the quality of life of patients
using transtibial prostheses caused by accidents and diabetes mellitus obtained a p-
value of 0.606 where the p-value> 0.05, it can be concluded that there is no difference

in the quality of life of transtibial prosthesis users caused by accidents and diabetes
mellitus.
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Table. 9 Result of Independent Sample T-test
Cause of Amputation p-value

Quality-of-life Accidents 0.606
Diabetes mellitus

Source: primary data

DISCUSSION

The study entitled The Effect of Transtibial Prosthesis Use on the Quality of
Life of Post-Amputation Patients Due to Diabetes Mellitus found that in measuring the
quality of life using the Prosthesis Evaluation Questionnaire (PEQ) in respondents with
the cause of amputation due to trauma, the results showed that the quality-of-life score
was 7-10 for 8 out of 11 respondents. This demonstrates that patients who utilize
transtibial prostheses due to accidents can experience an improved quality of life. While
in respondents with the cause of amputation due to Diabetes mellitus, the results showed
that the quality-of-life score was 7-10 for 4 out of 4 respondents. This shows that the
use of transtibial prostheses can improve the quality of life of patients using transtibial
prostheses due to diabetes mellitus.

The results of the analysis test showed a p-value of 0.606 where the p-value (>
0.05), it can be concluded that there is no difference in the quality of life of respondents
who use transtibial prostheses with the cause of amputation due to accidents or diabetes
mellitus. This is because many factors affect the quality of life of post-amputation
patients, according to research by Putri & Salsabila in 2021, the factors that affect the
quality of life after amputation are as follows: gender, use of prosthesis, duration of
amputation, age, level of amputation, and social status. There are two types of quality-
of-life indicators, namely subjective and objective indicators . For example, objective
indicators can be income as a reference, while subjective indicators such as happiness,
which is a personal or individual assessment that is subjective (Yohanes Kiling &
Novianti Kiling-Bunga, 2019).

The average quality of life value of transtibial users with a history of diabetes in
this study was 8.3475 while those with trauma were 8.0692. This shows that the use of
prostheses in amputees with a history of diabetes has a quality of life that is no less
good than the group whose amputation was caused by trauma. In line with the research
of von Kaeppler, 2021 which concluded that the use of a prosthesis in someone who has
had an amputation can improve the quality of life and functional status in both patients
with a history of vascular and non-vascular (von Kaeppler et al., 2021).

Based on the data obtained from the instrument in this study, it is known that the
indicator that most influence the results is perceived response, which is the level of
satisfaction from the response of people around the prosthesis user towards him. This is
following Eskridge's research which states that satisfaction has a positive correlation
with the quality of life of transtibial prosthesis users, where the higher the satisfaction
value, the higher the quality of life (Eskridge et al., 2022). The ambulation ability
indicator has an average value of 7,5. According to Munin's 2001 study, the ambulation
ability of prosthesis users is determined by several factors including the cause of
amputation and the length of use of the prosthesis (Munin et al., 2001). A similar thing
was also obtained in Miller's 2023 study which showed that there are factors that
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influence the ambulation ability of prosthesis users, namely the length of time the
prosthesis has been used, age, gender, and the cause of amputation (Miller et al., 2023).

The results of this study indicate that there is no difference in quality of life
between the causes of diabetic amputation and trauma, so it can be interpreted that the
condition of prosthesis use in amputee patients due to diabetes can improve the quality
of life. According to Juzwiszyn et al. (2022), the level of quality of life of prosthesis
users with a history of diabetes is greatly determined by age and nutritional status, so it
is very important for diabetics who have amputations to be able to maintain their intake
patterns so that their quality of life can improve (Juzwiszyn et al., 2022).

In this study, mental health factors were not studied, this is not following the
research of Pedras et al. (2020) which states that the quality of life of someone who has
an amputation due to diabetes is greatly influenced by physical and mental factors so
that intervention is needed for mental rehabilitation to improve their quality of life
(Pedras et al., 2020). Based on the definition, quality of life is how someone interprets
their role as a man or woman in their life, which is influenced by the culture and social
structure around them, and has an impact on their level of happiness, aspirations, joy,
and fear (Ardiani et al., 2021). Quality of life is an individual's understanding of their
existence, including the sustainability of physical well-being, social life, and mental
health, along with the individual's ability to manage their daily routines (Panjaitan,
2022). Therefore, it is important for subsequent research to conduct interventions
related to mental health to obtain more comprehensive results.

CONCLUSION

Research on the Effect of Transtibial Prosthesis Use on the Quality of Life of
Post-Amputation Patients Due to Diabetes Mellitus with 15 subjects conducted at an
independent clinic in Surakarta and its surroundings in March - November 2024. The
results of the normality test using the Shapiro Wilk test have a p value of 0.054 and
0.111 (> 0.05) on the variables of causes of amputation due to accidents and diabetes
mellitus, so it can be interpreted that all variables are normally distributed

The results of the independent sample T-test on the quality of life of patients
using transtibial prostheses caused by accidents and diabetes mellitus obtained a p-value
of 0.606 where the p-value > 0.05, it can be concluded that there is no difference in the
quality of life of transtibial prosthesis users caused by accidents and diabetes mellitus.

This shows that the use of prostheses in amputees with a history of diabetes has
a quality of life that is no less good than the group whose amputation was caused by
trauma
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