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ABSTRACT

Background: Lower limb amputation is a major medical
and public health concern, with consequences extending
beyond the physical loss of a limb. Patients face substantial
physical, emotional, and social challenges that significantly
impact their quality of life. This study aimed to assess the
impact of amputation on quality of life and to compare
outcomes between younger and older patients.

Methods: A cross-sectional study was conducted at
Dubrava University Hospital, including 30 patients (15
men, 15 women) who underwent lower limb amputation.
The most common comorbidities were peripheral vascular
disease and diabetes mellitus. Participants were divided
into two age groups (18-65 years; >66 years). Data were
collected using the WHOQOL-BREF questionnaire and
the Social Support Scale. Descriptive statistics and the
Mann-Whitney U test were applied.

Results: Older patients reported significantly poorer
quality of life (U = 21.00, p < 0.001), reduced physical
functioning (U = 14.50, p < 0.001), more pronounced
negative emotional symptoms (U = 47.50, p = 0.007), and
lower perceived social support (U =22.50, p <0.001). Pain
levels declined over time, and satisfaction with rehabilitation
programs was positive, with no significant differences
between age groups.

Conclusions: Age is a key determinant of quality
of life after amputation. Older patients face multiple
challenges, underscoring the need for an individualized,
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multidisciplinary, and holistic rehabilitation approach that
integrates medical, psychological, and social support.

Keywords: Amputation; quality of life; older adults; rehabilitation;
social support.

INTRODUCTION

Lower limb amputation represents a serious public health
issue associated with the increasing prevalence of chronic
non-communicable diseases, particularly diabetes and
peripheral arterial disease. Global incidence varies depending
on the availability of healthcare and preventive measures. It
is estimated thatin developed countries, 1-3 amputations
occur annually per 1000 patients with diabetes, whereas in
developing countries, the rate is considerably higher (1). In
Croatia, the data are equally concerning—during 2022, a
total of 2249 diabetes-related amputations were recorded,
representing a significantincrease compared to the previous
year (2). Particularly alarming is the amputation rate in
eastern Croatia, which is nearly 2.2 times higher than in
England, highlighting regional inequalities in prevention and
rehabilitation (3). The most affected patients are older men
with comorbid cardiovascular diseases, hyperlipidaemia,
and smoking habits (4).

The most common causes of lower limb amputation include
diabetes mellitus, peripheral arterial disease, trauma,
infections, and malignant tumours, with most patients
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presenting additional comorbidities that further complicate
recovery (2,5-7). The consequences of amputation extend
beyond the physical loss of a limb and include phantom
pain, reduced functionality, psychological difficulties, and
social isolation (8-10). In addition to physical limitations,
amputation has a profound impact on emotional well-
being, often leading to anxiety and depression, while
stigmatization and reduced social participation further
impair quality of life (11).

In contemporary medicine, quality of life is defined more
than mere survival, encompassing the subjective perception
of health, emotional well-being, social relationships,
and functional capacity (12,13). According to the World
Health Organization, quality of life refers to an individual’s
perception of their position in life in the context of their goals,
expectations, and cultural background (14). Instruments
such as SF-36 and WHOQOL-BREF allow for standardized
measurement of these aspects and are frequently used in
studies on amputation and rehabilitation (14,15). Given the
increasing prevalence of amputations and their complex
impact on patients’ lives, there is a need for systematic
research focusing on the physical, emotional, and social
dimensions of adaptation. This study aimed to examine
differences in quality of life between younger and older
individuals following lower limb amputation, with particular
emphasis on the role of nurses in monitoring functionality,
addressing emotional difficulties, and providing support
throughout the rehabilitation process.

METHODS

The study was conducted at the Department of Vascular
and General Surgery, Dubrava University Hospital. A total
of 30 participants were included, evenly distributed by
sex (15 men and 15 women), all of whom had undergone
lower limb amputation within the previous year or earlier.
Participants were recruited during routine outpatient follow-
up visits and rehabilitation procedures. Participation was
voluntary, anonymous, and based on informed consent,
and the study was approved by the institutional Ethics
Committee.

Inclusion criteria were age >18 years, history of lower limb
amputation, and ability to understand and independently
complete the questionnaire. Exclusion criteria included:
severe cognitive impairment or dementia, acute psychiatric
conditions that prevented cooperation, inability to
communicate verbally or in writing in the Croatian language,
and refusal to participate.

Participants were divided into two groups: younger (18-65
years) and older (=66 years) to compare quality of life,
physical functionality, emotional state, and perceived
social support.
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ETHICAL ASPECTS

The study was approved by the Ethics Committee of
Dubrava University Hospital. All participants were informed
in advance about the objectives of the study and signed
informed consent. Participation was voluntary, anonymous,
and had no impact on subsequent healthcare. The study
was conducted in accordance with the Declaration of
Helsinki and its later amendments.

INSTRUMENTS AND STATISTICAL ANALYSIS
The research instruments included:

* WHOQOL-BREF (The WHOQOL Group, 1998), validated
Croatian version, used to assess quality of life across
four domains (physical health, psychological state, social
relationships, and environment). Higher scores indicated
better quality of life, and results were transformed to a
0-100 scale (16, 17).

* Social Support Scale by Sverko et al. (2007), adapted from
Abbey, Abramis, and Caplan (1985), containing eight
items on the availability of emotional and instrumental
support. The total score ranged from 8 to 32, with higher
scores reflecting greater perceived support (18, 19).

+ Additional questions included pain intensity (numeric
scale 0-10), presence of comorbidities, and experiences
related to rehabilitation and changes in emotional state.

Statistical analysis was performed using SPSS software.
To compare the two age groups, the Mann-Whitney U
test was applied as a nonparametric method suitable
for distributions deviating from normality. Statistical
significance was set at p < 0.05.

The sample included all eligible participants (n = 30) who
met the inclusion criteria during the study period; therefore,
a formal power analysis was not conducted. The internal
consistency of the instruments was satisfactory (WHOQOL-
BREF domains a = 0.83-0.89; Social Support Scale a=0.91).
Missing responses (<5%) were handled using the pairwise
deletion method. Normality was verified by the Shapiro-Wilk
test, which indicated non-normal data distribution (p < 0.05).
Accordingly, the Mann-Whitney U test was applied as an
appropriate nonparametric alternative for group comparisons.

RESULTS

A total of 30 participants (15 men, 15 women) who had
undergone lower limb amputation within the previous
year or earlier were included. Participants were stratified
into two age groups: younger (18 - 65 years) and older
(=66 years). The analysis aimed to examine differences
in post-amputation adaptation between these groups.
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Table 1. Sociodemographic characteristics of participants

Sociodemographic characteristics n %
Male 15 50%
Sex
Female 15 50%
18-65 16 53.3%
Age
>66 14 46.7%
Primary school 3 10.00%
0,
Education Secondary school 13 43.30%
ngher gducatlon/ 14 46.70%
University
Village 3 10%
Small town (<5,000
; . ! 4 13.3%
habitant
Place of inhabitants)
residence Medium town (5,000
' - 0
50,000 inhabitants) 8 26.7%
City (>50,000 inhabitants) 15 50%
Homemaker 2 6.7%
Employed 12 40%
Employment
status
Unemployed 2 6.7%
Retired 14 46.7%
Single 4 13.3%
. Married 16 53.3%
Marital
status
Cohabiting/Partnered 2 6.7%
Widowed 8 26.7%
Below average 1 36.7%
Financial Average 14 46.7%
status
Above average 5 16.7%

Description: Participants were evenly distributed by sex and
age. The largest proportion had higher education, and half
lived in urban areas. Most were either retired or employed,
while their financial status was predominantly self-assessed
as average.
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Table 2. Time since amputation

Time sinc;e Frequency Cumulative
amputation %

1-11 months 15 50.0 50.0

21 year 15 50.0 100.0
Total 30 100.0

Description: Half of the participants had undergone
amputation within one year before the study, while the other
half had a longer post-amputation period.

Table 3. Quality of life of participants (World Health Organization
Quality of Life Questionnaire - Short Form, WHOQOL-BREF)

Percentiles

50th

(Median) ZEC]
pHOQOL 30 3571 8571 5000 6250 7143
‘é";‘E‘:QPg'{EH 30 3750 87.50 5833 6875 79.17
‘é":EcF’gg'c'i AL 30 1667 10000 5000 6250 8333
‘é";‘;‘éﬁ\'ﬁk 30 3125 9688 53.12 6875 81.25

Note: A Higher score indicates better quality of life.

Note: WHOQOL-BREF domains: PHYS - Physical health; PSYCH
- Psychological health; SOCIAL - Social relationships; ENVIR -
Environment.

Description: The highest values were observed in the
psychological domain, while physical health was rated somewhat
lower. All quality-of-life domains showed significantly above-
average scores.

Table 4. Differences in quality of life between the two groups of
participants: Mann-Whitney U test.

s Mann-
n Median P25 P75 Whitney U
18-65 16 75.00 68.75 81.25
years
21.00  <0.001
266 14 56.25 50.00 62.50
years

Note: Mann-Whitney U = 21.00, Z = -3.785, p < 0.001.
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Description: According to the Mann-Whitney U test (U =
21.00,Z=-3.785, p<0.001), younger participants (18-65 years)
reported significantly higher quality-of-life scores compared
to older participants (=66 years).

Table 5. Most common comorbidities

Comorbidity n %

Peripheral vascular disease 20 66.7
Diabetes mellitus 17 56.7
Visual impairment 12 40.0
Hypertension 9 30.0
Reduced mobility 9 30.0
Other 6 20.0

Description: The most frequently reported comorbidities were
peripheral vascular disease and diabetes mellitus, followed
by visual impairment, hypertension, and reduced mobility.

Table 6. Differences in emotional state and social support by age
group

q Age q Mann-
Variable group Median Whitney U p
18e;?§ 4.0 4750 0.007
Emotional y
state
>66 years 3.0
18-65
Social years 29.0 22.50 <0.001
support
(0-32)

>66 years 24.0

Note: Emotional state: Mann-Whitney U = 47.50, Z = -2.694, p = 0.007.
Social support: Mann-Whitney U = 22.50, Z = -3.740, p < 0.001.

Description: Younger participants reported significantly
better emotional state and higher perceived social support
compared to older participants.
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DISCUSSION

Previous studies have shown that age and general health status
are important predictors of quality of life among individuals
with amputation (20). The findings of this study confirm that
older participants experience a lower quality of life compared
to younger ones, highlighting the need for rehabilitation
to address not only the physical component (e.g., walking
with a prosthesis) but also psychological and social support,
particularly for older patients. This result is consistent with
earlier research emphasizing the vulnerability of the elderly
population and the necessity of an individualized rehabilitation
approach (21).

Our study also demonstrated that amputation has a significant
impact on functional independence. AlImost 37% of participants
reported substantial limitations in performing daily activities,
while younger participants achieved significantly better physical
functioning outcomes compared to older participants (U =
14.50; p < 0.001). These findings align with previous studies
that have identified age, the presence of comorbidities, and
cognitive abilities as key predictors of functional outcomes (22).

Pain intensity showed a clear pattern of decline over time,
which corresponds to literature describing the natural
course of postoperative pain (23, 24). However, some
participants continued to report significant pain even one
year after amputation, indicating the need for an additional
multidisciplinary approach, including psychological intervention.

Negative emotional states were present in a portion of
participants, with older individuals showing more pronounced
symptoms compared to younger ones (U = 47.50; p = 0.007).
These results confirm that amputation entails not only physical
but also significant psychological consequences, consistent
with previous studies reporting high rates of depression and
anxiety in this population (25). Psychological support and
participation in rehabilitation programs are, therefore, key
elements of successful adjustment.

Social relationships and support networks emerged asimportant
protective factors. Most participants did not experience changes
in family relationships, while some even reported improvements.
These findings align with literature emphasizing the role of
family and close social ties in the adaptation process (26,
27). Satisfaction with healthcare professionals’ support was
also rated highly, which is highlighted as another important
factor for successful rehabilitation (28). Most participants used
prostheses or other assistive devices, and previous studies
have shown that assistive technology contributes to improved
functionality and quality of life (29).

In this study, 70% of participants took part in rehabilitation
programs, with overall high satisfaction and no significant
differences between age groups. This suggests that rehabilitation
has a positive effect on all patients, consistent with literature
confirming its importance for improving functional abilities
and psychosocial adjustment (30-34).
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A particularly important finding relates to the perception of
social support. Younger participants reported significantly
higher levels of support compared to older ones (p < 0.001),
consistent with the assumption that older individuals are
more likely to experience social isolation. This underscores
the need to develop programs that encourage social inclusion
and intergenerational support.

Based on the results of this study, it can be concluded that
the quality of life of individuals with lower limb amputation is
determined by a complex combination of physical, emotional,
and social factors. Future research should further explore
differences in quality of life with respect to the cause of
amputation (diabetes, trauma, vascular disease), as well as
identify specific forms of social and psychological support
that have the greatest impact on adaptation and subjective
well-being.

LIMITATIONS OF THE STUDY

This study has several limitations that should be considered
when interpreting the results. First, it was conducted on
a relatively small sample of 30 participants from a single
healthcare institution, which limits the generalizability of
the findings to the wider population. Second, as a cross-
sectional study, it does not allow for monitoring changes over
time or establishing causal relationships. Third, self-report
questionnaires were used, which may be subject to response
bias and the influence of participants’ current emotional state.
In addition, this study did not analyse the differences in quality
of life in detail based on the cause of amputation (e.g., diabetes,
trauma, vascular disease), which could provide further insights
into the specific needs of different patient groups. Despite
these limitations, the findings provide valuable insights into
the factors shaping the quality of life of individuals with lower
limb amputation and highlight areas where targeted health
and social interventions are needed.

CONCLUSION

The results of this study demonstrate that lower limb
amputation significantly affects patients’ quality of life, with
older participants representing a particularly vulnerable
group. They were more likely to report lower levels of physical
functioning, more pronounced negative emotional states,
and weaker perceived social support compared to younger
participants. Although pain decreased over time in most cases,
its persistence and psychological burden in some patients
highlight the need for long-term multidisciplinary management.

The findings emphasize the importance of comprehensive
rehabilitation programs that address not only the physical but
also the psychological and social dimensions of care. Special
attention should be directed toward older patients, who face
greater challenges in adaptation. The integration of medical
and psychological support, promotion of social inclusion, and
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provision of accessible rehabilitation services can substantially
improve the quality of life for individuals after amputation.
Future research should focus on the differences in quality
of life related to the cause of amputation and on identifying
interventions best suited to the needs of different age groups.

REFERENCES

1. Ezzatvar, Garcia-Hermoso A. Global estimates of diabetes-
related amputations incidence in 2010-2020: A systematic review
and meta-analysis. Diabetes Res Clin Pract. 2023;195:110194.
doi:10.1016/j.diabres.2022.110194

2. Hrvatski zavod za javno zdravstvo. Svjetski dan Secerne bolesti
2024 [Internet]. Zagreb: Hrvatski zavod za javno zdravstvo;
2024 [cited 2025 Jan 7]. Available from: https://www.hzjz.hr/
sluzba-medicinska-informatika-biostatistika/svjetski-dan-
secerne-bolesti-3/ [in Croatian]

3. Cavi¢ T. Amputacije na donjim ekstremitetima osoba oboljelih
od Secerne bolesti [thesis]. Rijeka: SveuciliSte u Rijeci, Fakultet
zdravstvenih studija; 2024. [in Croatian]

4. Gandhi SK, Waschbusch M, Michael M, Zhang M, Li X, Juhaeri
J, etal. Age- and sex-specific incidence of non-traumatic lower
limb amputation in patients with type 2 diabetes mellitusin a
U.S. claims database. Diabetes Res Clin Pract. 2020;169:108452.
doi:10.1016/j.diabres.2020.108452

5. Hebert]S, Rehani M, Stiegelmar R. Osseointegration for lower-
limb amputation: a systematic review of clinical outcomes.
JBJS Rev. 2017;5(10):e10. doi:10.2106/)BJS.RVW.17.00037

6. Berger LE, Shin S, Haffner ZK, Huffman SS, Spoer DL, Sayyed
AA, etal. The application of targeted muscle reinnervation in
lower extremity amputations: a systematic review. Microsurgery.
2023;43(7):736-47. doi:10.1002/micr.30968

7. Zhang L, Azmat CE, Buckley CJ. Digit amputation [Updated
2023 Jan 30]. In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2025 [cited 2025 Jul 23]. Available from:
https://www.https://www.ncbi.nlm.nih.gov/books/NBK538153/

8. Molina CS, Faulk JB. Lower extremity amputation [Updated
2022 Aug 22]. In: StatPearls [Internet]. Treasure Island (FL):
StatPearls Publishing; 2025 [cited 2025 Jul 23]. Available from:
https://www.ncbi.nIm.nih.gov/books/NBK531508/

9. Morrison SG, Thomson P, Lenze U, Donnan LT. Syme Amputation:
Function, Satisfaction, and Prostheses. ] Pediatr Orthop.
2020;40(6):e532-e536. doi:10.1097/BP0.0000000000001430

10. Adams CT, Lakra A. Below-knee amputation [Updated 2023
May 7].In: StatPearls [Internet]. Treasure Island (FL): StatPearls
Publishing; 2025 [cited 2025 Jul 23]. Available from: https://
www.nchi.nlm.nih.gov/books/NBK534773/

11. DadeMatthews OO, Roper JA, Vazquez A, Shannon DM,
Sefton JM. Prosthetic device and service satisfaction, quality
of life, and functional performance in lower limb prosthesis
clients. Prosthet Orthot Int. 2024;48(4):422-430. d0i:10.1097/
PXR.0000000000000285

12. Clasper J, Ramasamy A. Traumatic amputations. Br ] Pain.

World of Health



World of Health

13.

14.

15.

16.

17.

18.

20.

21.

22.

23

24.

25.

26.

27.

58

2013;7(2):67-73. doi:10.1177/2049463713487324

Grimble SA, Magee TR, Galland RB. Methicillin-resistant
Staphylococcus aureus in patients undergoing major
amputation. Eur ] Vasc Endovasc Surg. 2001;22(3):215-8.
doi:10.1053/ejvs.2001.1436

Ragnarsson KT, Thomas DC. Cancer of the limbs. In: Kufe DW,
Pollock RE, Weichselbaum RR, et al., editors. Holland-Frei
Cancer Medicine. 6th ed. Hamilton (ON): BC Decker; 2003.

Liu M, Zhang W, Yan Z, Yuan X. Smoking increases the risk
of diabetic foot amputation: a meta-analysis. Exp Ther Med.
2018;15(2):1680-5. doi:10.3892/etm.2017.5548

Sverko B, Gali¢ Z, Sersi¢ DM, Galesi¢ M. Unemployed people
in search of a job: Reconsidering the role of search behavior.
J Vocat Behav. 2008;72:415-28.

Abbey A, Abramis DJ, Caplan RD. Effects of different sources
of social support and social conflict on emotional well-being.
Basic Appl Soc Psychol. 1985;6:11-29.

World Health Organization. Programme on Mental Health.
WHOQOL-BREF: Introduction, Administration, Scoring, and
Generic Version of the Assessment. Field Trial Version. Geneva:
WHO; 1996 [cited 2025 Jan 7]. Available from: https://www.
who.int/mental_health/media/en/76.pdf

. Pibernik-Okanovi¢ M. Psychometric properties of the World

Health Organization quality of life questionnaire (WHOQOL-100)
in diabetic patients in Croatia. Diabetes Res Clin Pract.
2001;51:133-43.

Desmond DM, MacLachlan M. Affective distress and amputation-
related pain among older men with long-term, traumatic limb
amputations. ] Pain Symptom Manage. 2006;31(4):362-368.
doi:10.1016/j.jpainsymman.2005.08.014

Schoppen T, Boonstra A, Groothoff JW, de Vries ], Goeken
LN, Eisma WH. Physical, mental, and social predictors of
functional outcome in unilateral lower-limb amputees. Arch
Phys Med Rehabil. 2003;84(6):803-11. doi:10.1016/S0003-
9993(03)00002-8

Flor H. Phantom-limb pain: characteristics, causes, and
treatment. Lancet Neurol. 2002;1(3):182-9. doi:10.1016/
S1474-4422(02)00074-1

. Jensen TS, Krebs B, Nielsen J, Rasmussen P. Immediate and

long-term phantom limb pain in amputees: incidence, clinical
characteristics and relationship to pre-amputation limb pain.
Pain. 1985;21(3):267-278. d0i:10.1016/0304-3959(85)90090-9

Desmond D, MacLachlan M. Psychosocial issues in the field of
prosthetics and orthotics. ] Prosthet Orthot. 2002;14(1):19-22.
doi:10.1097/00008526-200203000-00006

Jung W, Kim M, Jeon HJ, et al. Assessment of Disability and
Depression Following Amputation Among Adults in Korea.
JAMA Netw Open. 2023;6(6):€2320873. Published 2023 Jun
1. doi:10.1001/jamanetworkopen 2023.20873

Gallagher P, Maclachlan M. Adjustment to an artificial limb:
a qualitative perspective. ] Health Psychol. 2001;6(1):85-100.
doi:10.1177/135910530100600107

Behel JM, Rybarczyk B, Elliott TR, Nicholas JJ, Nyenhuis D.
The role of perceived vulnerability in adjustment to lower
extremity amputation: A preliminary investigation. Rehabil

OFFICIAL JOURNAL OF EUROPEAN SPECIALIST NURSES ORGANISATION

28.

29.

30.

31

32.

33.

Psychol. 2002;47(1):92-105. doi:10.1037/0090-5550.47.1.92

Miller WC, Deathe AB, Speechley M. The prevalence and risk
factors of falling and fear of falling among lower extremity
amputees. Arch Phys Med Rehabil. 2001;82(8):1031-7.
doi:10.1053/apmr.2001.24295

Holzer LA, Sevelda F, Fraberger G, Bluder O, Kickinger W, Holzer
G. Body image and self-esteem in lower-limb amputees. PLoS
One. 2014;9(3):€92943. doi:10.1371/journal.pone.0092943

Schoppen T, Boonstra A, Groothoff JW, de Vries ], Goeken LN,
Eisma WH. Functional recovery after lower limb amputation:
a prospective study in a rehabilitation centre. Disabil Rehabil.
2003;25(15):875-84. doi:10.1080/0963828031000090439

. Dillingham TR, Pezzin LE, MacKenzie EJ. Limb amputation and

limb deficiency: epidemiology and recent trends in the United
States. South Med . 2002;95(8):875-83. doi:10.1097/00007611-
200208000-00018

Maruzin S. Utjecaj rehabilitacije na kvalitetu Zivota pacijenata
nakon amputacije donjih ekstremiteta [master’s thesis]. Pula:
SveuciliSte Jurja Dobrile u Puli; 2024. [in Croatian]

Tomi¢ MR. Doprinos fizioterapije u poboljSanju kvalitete Zivota
nakon amputacije donjih ekstremiteta [master’s thesis]. Zagreb:
Zdravstveno veleuciliste; 2025. [in Croatian]

World of Health



