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Introduction: Lower limb amputation is a life-altering event that affects multiple
dimensions of quality of life (Qol), including physical functioning, emotional well-
being, and social participation. Despite the clinical importance of QoL assessment
in prosthetic rehabilitation, few studies have examined the multidimensional
impact of amputation and prosthesis use in the Jordanian context. This study
aimed to evaluate the QoL of lower-limb prosthetic users in Jordan and
examine potential differences based on gender, and amputation level.

Methods: A cross-sectional study was conducted with 293 adults with lower limb
amputations, using prostheses. Participants completed the Arabic version of the
RAND 36-Item Health Survey (SF-36). Data were collected from public and
private rehabilitation centers across Jordan. Eight QoL subscales were scored on
a 0-100 scale. Descriptive statistics, group comparisons (gender and age group),
and multiple linear regression were conducted to assess predictors of Qol.
Results: The highest domain scores were observed in Emotional Well-being
(median=77.0, 1QR55.0-90.0) and Social Functioning (median=100.0,
IQR 62.5-100.0), while the lowest were in Role Physical (median=50.0,
IQR0.0-100.0) and General Health (median=417, IQR 33.3-58.3). Group
comparisons revealed significant differences by amputation level in Role
Physical, Role Emotional, and Composite QoL scores, with individuals with
more proximal amputations reporting lower outcomes. Regression analyses
showed that older age significantly predicted poorer Physical Functioning
(=-0.75 p<0.001), and male participants scored higher than females in the
same domain (= +8.67, p=0.0227). Amputation level was significantly
associated with QoL in select domains in group comparisons, though it was
not a significant predictor in multivariable regression. Education level was not a
significant factor in either analysis. The models explained a modest proportion
of variance, with R? values ranging from 0.03 to 0.19 across SF-36 domains.
Conclusions: Lower limb prosthetic users in Jordan experience moderate
impairments in physical QoL domains, particularly among older adults.
Emotional and social domains were relatively preserved. Demographic
factors, especially age and gender were associated with differences in specific
QoL outcomes and should be considered in the development of personalized
rehabilitation strategies.
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Introduction

Lower limb amputation is a life-altering event with long-term
physical, psychological, and social consequences. Globally, the
leading causes of lower limb amputation include diabetes
mellitus, peripheral vascular disease, trauma, malignancies, and
infections (1). As diabetes and road traffic injuries increase in
low- and middle-income countries, the burden of limb loss is
expected to rise significantly in regions such as the Middle East
and North Africa (MENA) (2). Jordan, like many countries in
the region, faces an increasing prevalence of diabetes-related
complications and traumatic injuries, yet comprehensive data on
outcomes after amputation remain scarce (3).

Beyond the
amputation affects multiple domains of a person’s life. These

immediate surgical and physical recovery,
include mobility, independence, social integration, emotional well-
being, body image, employment, and access to healthcare services
(3, 4). To address the complex, multidimensional impact of limb
loss, the measurement of health-related quality of life (HRQoL)
has become central in evaluating rehabilitation outcomes. It is
increasingly recognized that functional independence alone does
not capture the lived experience of prosthetic users; emotional
adaptation, social participation, and subjective well-being are
equally important indicators of successful rehabilitation (5, 6).

One of the most widely used instruments to assess HRQoL is
the Form-36 Health Survey (SF-36), a validated, multidimensional
tool that evaluates eight key domains: physical functioning, role
limitations due to physical or emotional problems, bodily pain,
general health, vitality, social functioning and emotional well-
being (7, 8). It provides a comprehensive profile of health status
and has been adapted and validated in many languages,
including Arabic (9, 10). The Arabic version of the SF-36 has
demonstrated good reliability and internal consistency in several
Arab-speaking populations and is suitable for use in both
clinical and research settings (10-12).

Multiple studies have explored the factors associated with
HRQoL in lower limb amputees (13). Physical function is often
reported to be significantly reduced, especially among individuals
with higher-level amputations (e.g., transfemoral) or limited access
to rehabilitation services (9, 14). Emotional well-being and social
functioning, however, may vary depending on cultural, familial,
and psychosocial support structures (6, 15). Research suggests that
men often report better physical and emotional outcomes than
women, potentially due to differences in role expectations,
physical strength, or access to prosthetic care (16, 17). Educational
attainment, age, and prosthetic use are also variably associated
with  HRQoL outcomes, though the findings are not always
consistent across countries and populations (15, 17).

In South Asia and Africa, studies have shown that poor pain
management, phantom limb sensations, comorbidities, and

Abbreviations

QolL, quality of life; SF-36, short form-36 health survey; SPSS, statistical package
for the social sciences; MoH, ministry of heath (Jordan); T'T, transtibial (below-
knee) amputation; TF, transfemoral (above-knee) amputation; KD, knee
disarticulation; HD, hip disarticulation.
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unemployment negatively affect both physical and mental health
among amputees (15, 18, 19). In contrast, studies in Western
settings have found that emotional resilience, optimism, and
adaptive goal setting can improve QoL despite high levels of
physical (20).
constructs are rarely assessed in clinical practice, especially in

impairment However, such psychosocial
resource-limited or culturally conservative settings.

In Jordan and other Arab countries, there is a lack of large-
scale, systematic research on the quality of life of prosthetic
users. Rehabilitation services vary widely between urban and
rural areas, and users often face delays in prosthesis provision,
limited follow-up, and inadequate psychological support
(21, 22). Cultural norms and family expectations may further
influence emotional adjustment and perceived well-being, but
these factors remain under-explored.

Given this gap, the present study aimed to assess the quality of life
among lower limb prosthetic users in Jordan using the Arabic version
of the SF-36. The study also explored the relationship between
demographic and clinical factors including age, gender, educational
level, and amputation level and QoL outcomes. It was hypothesized
that age, gender, and amputation level would significantly affect SF-
36 scores. By identifying the domains most affected and evaluating
potential predictors, this study provides new insights that can
inform clinical practice, rehabilitation policies, and culturally

sensitive interventions in Jordan and similar contexts.

Methods
Study design

A cross-sectional analytical study was conducted to assess the
health-related quality of life (HRQoL) among lower limb
prosthetic users in Jordan. Data were collected between December
2023 to January 2025 from patients attending 14 P&O centers
covering public, private, military-affiliated, and NGO-operated
facilities. The study followed the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) guidelines.

A total of 293 adult participants (>18 years) with unilateral
lower limb amputation and current use of a prosthesis for at least
6 months were included. All participants were required to be able
to communicate verbally and provide informed consent. Exclusion
criteria included bilateral amputations, cognitive impairments, or
concurrent severe psychiatric illness. Participants were recruited
using convenience sampling during routine clinical visits. While
convenience sampling may introduce selection bias, efforts were
made to ensure diversity in service providers and patient
generalizability. This
sampling method was chosen due to logistical constraints, variable

demographics, enhancing the study’s

patient availability, and the need for immediate feedback.

Data collection

Health-related quality of life was assessed using the Arabic
version of the 36-Item Short Form Health Survey (RAND-36),
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which is based on the SF-36 Version 1. The questionnaire includes
eight domains: physical functioning, role limitations due to
physical problems, role limitations due to emotional problems,
energy/vitality, emotional well-being, social functioning, pain,
and general health perceptions. The eight domains were
analyzed individually, and Physical Component Summary (PCS)
and Mental Component Summary (MCS) scores were not
calculated, as the study focused on domain-level findings rather
than aggregated summary scores. Responses were transformed
into a 0-100 scale according to the official scoring manual, with
higher scores indicating better health status (11). The Arabic
SF-36 has been validated in multiple Arab-speaking populations
with demonstrated reliability (Cronbach’s alpha>0.70 for
most domains) (10-12).The survey is available in (RAND
Corporation website).

In addition to the SF-36, a demographic and clinical data sheet
was used to collect information on age, gender, education level,
and amputation level. The average time to complete the
questionnaire was approximately 20 min.

Posters were pinned onto notice boards at each provider as
well as study adverts that were available as a handout in the
waiting areas. Surveys were administered and collected on the
same day to ensure consistency in data collection.

Ethical approval for this study was obtained from the
Jordanian Ministry of Health, National Ethics Committee for
Health Research (MOH/REC/2023/415) and all procedures were
conducted in accordance with the Declaration of Helsinki.
Informed written consent was obtained from all participants.

Data analysis

Data were entered and analyzed using IBM SPSS Statistics for
Windows, Version 26.0. Descriptive statistics, including means,
standard deviations, and frequencies, were used to summarize
and SF-36
Composite QoL score was calculated as the arithmetic mean of

demographic  characteristics subscale  scores.
the eight SF-36 domain scores for each participant, following
approaches used in similar QoL studies (5, 10-12, 15). This
single summary measure was used to describe overall quality of
life rather than separate physical and mental health components,
as our study focused on an integrated QoL perspective.

Data quality was maintained through double data entry and
cross-checking to minimize entry errors. All data collectors
(research  assistants) received standardized training on
questionnaire administration to ensure consistency across sites.
Missing data were checked at the time of collection, and any
incomplete responses were clarified immediately with participants
fully

questionnaires were included; no imputation was performed.

when possible. For the analysis, only completed

The Shapiro-Wilk test was used to assess the normality of SF-
36 domain scores, revealing that the data were not normally
distributed. Accordingly, non-parametric tests were employed
for group comparisons: the Mann-Whitney U-test was used to
compare scores between males and females, and the Kruskal-

Wallis H test was used for comparisons across age groups. Chi-
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square tests were used to examine associations between
demographic variables and dichotomized QoL groups (low vs.
high composite QoL). Descriptive statistics are presented as
medians with interquartile ranges (IQR) rather than means and
standard deviations.

Multiple linear regression analysis was performed to examine
the effects of age, gender, education level, and amputation level on
each SF-36 domain and the composite QoL score. To assess
multicollinearity among the independent variables in the
regression models, Variance Inflation Factor (VIF) values were
examined. All VIF values were below 2.0, indicating no
significant multicollinearity and acceptable independence among
variables. To reduce the risk of Type I error due to multiple
comparisons across SF-36 domains, the Benjamini-Hochberg
False Discovery Rate (FDR) correction was applied to all
p-values derived from group comparisons. This approach
controls the expected proportion of false positives while
maintaining greater statistical power (23).

Effect sizes were calculated for significant group comparisons
using the Mann-Whitney U (r) and Kruskal-Wallis (%) formulas.
Spearman’s rank correlation was used to assess intercorrelations
among the SF-36 domains. Statistical significance was set at
p <0.05 for all analyses.

Results

A total of 293 participants were included in the study, with a
mean age of 48.6 years (SD=159). The majority were male
(73.0%),
Educational backgrounds varied, with bachelor’s and high

and most had a transtibial amputation (72%).

school degrees being the most common. Table 1 presents the
full socio-demographic breakdown.

The distribution of SF-36 domain scores was assessed using
the Shapiro-Wilk test. All domains, including the Composite

TABLE 1 Socio-demographic characteristics (n = 293).

Varisble ______Frequency ___Percentage _

Aged

<40 96 32.8%
>40 197 67.2%
Gender

Male 215 73%
Female 78 27%
Level of amputation

Transtibial 212 72%
Transfemoral 77 26%
Knee Disarticulation 1 0.75%
Hip Disarticulation 3 1.25%
Level of Education

Bachelor’s degree 84 28.7%
High school 79 27.0%
Secondary school 67 22.9%
Primary school 52 17.7%
PhD 6 2.0%
Master’s degree 5 1.7%
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QoL score, showed significant deviation from normality (p < 0.001
for all), indicating non-normal distributions. Accordingly, non-
parametric statistical tests were used in all group comparisons.

Descriptive SF-36 scores

Descriptive statistics were calculated for all eight domains of the
SE-36 questionnaire, along with the composite quality of life (QoL)
score. Given the non-normal distribution of the data, results are
reported using medians and interquartile ranges (IQRs).

The highest median score was observed in Social Functioning
(Median = 100.0, IQR = 62.5-100.0), that
participants reported strong social engagement despite limb loss.

indicating many
Emotional Well-being also showed relatively high scores
(Median=77.0, IQR=55.0-90.0),  suggesting
emotional health among most respondents. Moderate scores
were noted for Vitality (Median=62.5, IQR =43.8-87.5) and
Pain (Median =70.0, IQR =35.0-90.0), reflecting variability in
energy levels and discomfort.

preserved

Domains related to physical capacity showed lower central
values. Physical Functioning had a median of 55.0 (IQR = 30.0-
70.0), while Role Physical and Role Emotional both had
medians of 50.0 and 66.7, respectively, with wide IQRs spanning
the full scale (0.0-100.0), indicating significant variation in
perceived limitations. General Health scored the lowest overall
(Median =41.7, IQR = 33.3-58.3),
concerns about health status.

highlighting  persistent

The Composite QoL Score, calculated as the average of the
eight domains, had a median of 63.2 (IQR=44.8-76.2),
suggesting moderate overall quality of life among prosthetic
users. Participants utilized the full range of response options (0-
100), reinforcing the diversity of experiences in this population.

Table 2 provides a complete summary of the descriptive
statistics for each domain and the composite score, including
median and Interquartile ranges.

By gender

The Mann-Whitney U-test was used to assess differences in SF-
36 domain scores between males and females. Statistically
significant gender differences were observed in the Vitality
domain (FDR-adjusted p=0.0157) and the Role Emotional

TABLE 2 Descriptive statistics of SF-36 domain scores (n = 293).

| Domain ______Median __Interquartie ranges

Physical Functioning 55.0 30.0-70.0
Role Physical 50.0 0.0-100.0
Role Emotional 66.7 0.0-100.0
Vitality 62.5 43.8-87.5
Emotional Well-being 77.0 55.0-90.0
Social Functioning 100.0 62.5-100.0
Pain 70.0 35.0-90.0
General Health 41.7 33.3-58.3
Composite QoL Score 63.2 44.8-76.2
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domain (FDR-adjusted p =0.0210), with females reporting higher
scores in both domains. No statistically significant differences
were observed between males and females in the remaining six
domains or in the composite QoL score.

By age group

Participants were categorized into three age groups: <40 years
(n=96), 40-60 years (n=127), and >60 years (n=70). The
Kruskal-Wallis test identified significant age-related differences
in five of the SF-36 domains. Physical Functioning showed the
most pronounced difference (FDR-adjusted p < 0.0001), followed
by Role Physical (FDR-adjusted p=0.0055), Role Emotional
(FDR-adjusted p=0.0002), Pain (FDR-adjusted p =0.0002), and
Composite QoL score (FDR-adjusted p =0.0002). No significant
differences were detected in the domains of Emotional Well-
being, Vitality, or Social Functioning across age groups.

By level of amputation

Participants were categorized into four groups: transtibial (TT),
transfemoral (TF), knee disarticulation (KD), and hip disarticulation
(HD). The Kruskal-Wallis test was used to compare domain scores
of the SF-36 across these amputation levels. Statistically significant
The most
prominent difference was found in the Role Emotional domain
(FDR-adjusted p =0.0179), followed by Role Physical (p = 0.0210),
and Composite QoL Score (FDR-adjusted p = 0.0318). Participants
with hip disarticulation and transfemoral amputation reported

differences were observed in several domains.

lower scores in these domains compared to those with transtibial
amputation. Other domains such as Physical Functioning, General
Health, and Emotional Well-being did not show statistically
significant differences across groups. These findings suggest that
level of amputation has a measurable but domain-specific impact
on perceived quality of life.

By composite QoL group

Participants were classified into Low QoL and High QoL groups
QoL
comparisons showed a statistically significant difference in gender
distribution between the two groups (FDR-adjusted p=0.025),
with a greater proportion of females in the high QoL group. No

based on the median composite score. Categorical

statistically significant differences were observed across age group,
education level, or amputation level after FDR adjustment.
Table 3 provides the results of SF-36 domain scores by gender,
age group, amputation level, and composite QoL group.

Multiple linear regression

Multiple linear regression analysis was conducted to examine
the effects of age, gender, education level, and amputation level on
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TABLE 3 Summary of SF-36 domain scores by gender, age group, amputation level, and composite QoL group. Mean and standard deviation (SD) values
are presented for each subgroup, along with raw and FDR-adjusted p-values from Mann—-Whitney U and Kruskal-Wallis tests. Group A and Group B
refer to the two subgroups being compared in each row (e.g., for Gender: GroupA = Male, Group B = Female; for age group: GroupA <40,
Group B > 60). Statistically significant differences indicate group-level variation in specific SF-36 domains.

Domain

Group A (Mean+S

Comparison group

) | Group B (Mean + SD) | p-value | FDR adjusted p-value

Gender Vitality Male: 62.1+18.2 Female: 66.5 +17.1 0.0086 0.0157
Role Emotional Male: 55.1 +42.7 Female: 61.7 £ 43.1 0.0172 0.0210
Age Group Physical Functioning <40: 61.7 £27.8 >60: 48.3 +22.0 <0.0001 <0.0001
Role Physical <40: 55.4 + 38.3 >60: 43.2 £41.1 0.0025 0.0055
Role Emotional <40: 65.5 +44.1 >60: 48.4 £ 43.8 <0.0001 0.0002
Pain <40: 68.2 +20.1 >60: 58.1 £23.5 0.0001 0.0002
Composite QoL <40: 62.5+13.1 >60: 559+ 11.8 <0.0001 0.0002
Amputation Level Role Physical TT: 56.8 £41.5 TF: 47.5+39.2 0.0163 0.0210
Role Emotional TT: 60.1 £42.3 TF: 51.3+43.8 0.0114 0.0179
Composite QoL TT: 62.3+12.7 TF: 58.0+11.9 0.0318 0.0318
QoL Group Gender Male: 53.3% Low QoL Female: 62.7% High QoL 0.0250 0.0275

each of the SF-36 domains and the composite QoL score. Age was
significantly associated with lower scores for both Physical
Functioning (f=-0.75, p <0.001) and Role Physical (5 =-0.56,
p<0.001), suggesting that increased age was associated with
lower physical QoL. Gender was also significantly associated
with Physical Functioning, with male participants scoring higher
than females (f= +8.67, p=0.0227). Education level and
amputation level were not statistically significantly associated
with most domains. The adjusted R*> values for the models
ranged from 0.03 to 0.19, indicating modest explanatory power.
Table 4 presents the multiple linear regression across SF-
36 domains.

To complement the significance testing in group comparisons,
effect sizes were calculated to evaluate the magnitude of observed
differences. For gender-based comparisons, the Mann-Whitney
U-test revealed a small to moderate effect size for the Vitality
domain (r=0.20) and a smaller effect for Role Emotional
(r=0.15), despite both reaching statistical significance. Age-related
differences were further examined using the Kruskal-Wallis test,
with the largest effect observed in the Physical Functioning
domain (7%= 0.076), followed by Role Physical (n*=0.047), Role
Emotional (7%= 0.073), Pain (4*=0.059), and the Composite QoL
score (7% =0.088), indicating small to moderate effect sizes. These
findings suggest that while age and gender are statistically
associated with QoL outcomes, the magnitude of these effects
varies across domains and is generally modest.

In addition, a Spearman correlation analysis was conducted to
explore the interrelationships among the eight SF-36 domains and
the composite score. Strong positive correlations were observed
between Physical Functioning and Role Physical (p=0.57), and
between Emotional Well-being and Vitality (p =0.71), indicating
that domains related to physical ability and emotional resilience
tend to move together. The Composite QoL score correlated most
strongly with Role Physical (p = 0.82), followed by Role Emotional
(p=0.72) and Vitality (p=0.72), suggesting these domains are
central contributors to overall perceived quality of life. The
correlation matrix highlights an internal consistency among the
SE-36 dimensions and reinforces the multidimensional nature of
the instrument in capturing prosthetic users’ experiences.

Discussion

This study examined the quality of life (QoL) among lower
limb prosthetic users in Jordan using the Arabic version of the
SF-36 questionnaire. The results revealed a mixed pattern of
outcomes. While participants reported relatively high scores in
emotional and social domains, considerable impairments were
observed in physical health-related domains, particularly
physical functioning, general health, and role limitations due to
physical health (Tables 2-4). These findings underscore the

multifaceted nature of QoL among prosthetic users and align

TABLE 4 Multiple linear regression across SF-36 domains. Regression coefficients () and p-values are reported for age, gender, education level, and
amputation level as predictors across each SF-36 domain and the Composite QoL score. Adjusted R? values indicate the proportion of variance

explained by the model for each domain.

Domain

Gender (B, p)

Age (B, p)

Education (B, p)

Amputation level (B, p)

Physical Functioning —0.75, <0.001 +8.67, 0.0227 +2.02, 0.129 —1.13, 0.759
Role Physical —0.56, < 0.001 —4.15, 0.501 +3.46, 0.111 +7.59, 0.206
Role Emotional —0.40, 0.0132 —1.75, 0.782 +4.76, 0.021 +9.41, 0.048
Pain —0.31, 0.0022 +4.33, 0.456 +1.67, 0.380 +1.84, 0.656
Emotional Well-being —0.15, 0.187 +2.77, 0.407 +3.14, 0.033 +5.78, 0.142
Social Functioning —0.19, 0.120 +1.79, 0.613 +2.29, 0.227 +4.53, 0.327
Vitality —0.12, 0.268 +3.65, 0.273 +2.94, 0.184 +3.90, 0.401
General Health —0.22, 0.048 +0.95, 0.769 +0.45, 0.808 +1.68, 0.575
Composite QoL —0.33, <0.001 +1.38, 0.427 +2.47, 0.031 +3.85, 0.112

Bold values indicate statistically significant associations (p < 0.05).
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with the broader literature on amputation and rehabilitation
outcomes (24-26).

The present study is consistent with earlier research
conducted in Saudi Arabia (9), where lower limb amputees
reported relatively preserved scores in emotional well-being
and social functioning, while physical functioning and
mobility were significantly compromised (Table 2). Similarly,
research from Nepal using the SF-12 identified higher mental
health scores relative to physical domains among prosthesis
users, reinforcing the notion that emotional resilience and
social integration may be sustained despite ongoing physical
limitations (15). These cross-regional similarities may reflect
common cultural and familial coping mechanisms in Middle
Eastern and South Asian settings, such as strong family
support systems and spiritual adaptation.

Recent work on disability in Jordan has emphasized that
access to rehabilitation services, affordability of prosthetic
components, and continuity of follow-up care are
inconsistent, especially in public-sector clinics (27, 28). This
context may help explain the moderate composite QoL
scores observed in the current study. The use of a culturally
adapted Arabic SF-36 provides an important foundation for
future national evaluations and standardized patient
outcome monitoring.

In terms of gender-related differences, group comparisons
(Table 3) revealed that female participants scored significantly
higher than males in the Role Emotional and Vitality domains.
This contrasts with prior findings from both Middle Eastern and
global studies, where women generally report lower QoL due to
caregiving responsibilities and more restricted access to mobility
resources (4, 9, 15, 29, 30). However, the regression analysis
(Table 4) in the present study indicated that males scored higher
in Physical Functioning after controlling for covariates. This
suggests that gender differences may be domain-specific and
context-dependent. One explanation could be that Jordanian
women receive greater familial support or experience lower
post-amputation work demands. Alternatively, sociocultural
norms may influence how men and women express and report
emotional well-being in self-assessments. These patterns may
reflect culturally specific gender roles in Jordan, where men may
face greater pressure to maintain physical functioning and
return to work, while women often receive stronger familial and
community support for emotional adjustment, as reported in
regional rehabilitation studies (31, 32). These contrasting trends
highlight the need for future qualitative research to explore
gendered rehabilitation experiences and reporting behavior
more deeply.

The divergence between domain-specific findings (Table 3)
and the (Table 4)

interaction effects, such as gender combined with age or

regression results suggested potential
amputation level. For instance, females reported higher scores in
vitality and role-emotional domains, while males recorded
higher scores in physical functioning after adjustment. These
patterns indicated that gender influences may be context-
dependent other

and moderated by demographic or

clinical variables.
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Several age- and gender-related differences reached statistical
significance (Tables 3, 4); however, the associated effect sizes
were generally small to moderate. This finding indicated that
while these demographic factors influenced quality of life, the
magnitude of their practical impact was modest. For example,
the gender-related difference in vitality (r=0.20) (Table 3)
represented a small but meaningful variation in perceived
energy levels.

Age was a consistent negative predictor of physical QoL
outcomes (Table 4). Older participants reported significantly
lower scores in Physical Functioning, Role Physical, Pain, and
Composite QoL domains. These findings are supported by
previous studies from India, Iran, and Nepal, where older
prosthesis users reported greater difficulty in ambulation,
more comorbidities, and slower functional adjustment (6, 15,
33). Age-related declines in muscle strength, energy levels,
and balance likely contribute to reduced prosthetic use and
This
interventions  for

social reintegration. reinforces the importance of
adults,

tailored

targeted older
physiotherapy,

up schedules.

including
assistive  devices, and follow-

While amputation level was significantly associated with
several QoL domains in group comparisons (particularly Role
Emotional, Role Physical, and Composite QoL, Table 3), it was
not significantly associated with QoL in the multivariable
regression analysis (Table 4). This finding differs from previous
studies that reported poorer outcomes among individuals with
transfemoral or hip disarticulation due to the greater energy
demands and gait limitations associated with more proximal
amputations (6, 9, 34). One possible explanation is that users
with higher-level amputations in this cohort may have received
more comprehensive prosthetic rehabilitation or psychosocial
support, partially mitigating the expected negative effects.
of hip
(n=4) may have reduced

Alternatively, the limited number and knee
disarticulations in the sample
statistical power.

Level of education was not a significant predictor of QoL in
this cohort (Table 4), despite literature suggesting a positive
and health
outcomes. In contrast, studies from Saudi Arabia (9) and
Pakistan (35) have shown that individuals with higher

education report better QoL, potentially due to increased

correlation between educational attainment

health literacy, better communication with clinicians, and
higher expectations for rehabilitation. The lack of a significant
education effect in the current study may be due to a
relatively homogenous sample in terms of socioeconomic
access to services or a cultural emphasis on familial care that
buffers disparities. ~ Other
confounding factors household
literacy, and access to health information may also have
contributed to this null finding (36).

Subgroup analysis comparing participants with low vs. high

educational unmeasured

such as income, digital

composite QoL scores confirmed a statistically significant
difference only in gender, again favoring females. No significant
differences were found for age group, education level, or
amputation level. This suggests that traditional demographic and
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clinical characteristics may not fully account for differences in
QoL among prosthesis users in Jordan, and that additional
variables such as prosthetic comfort, community integration,
peer support, and psychological adaptation are likely to play a
role and should be explored in future mixed-methods or
longitudinal studies.

This study has several strengths, including a large and
demographically diverse sample, the use of a validated Arabic
SF-36

incorporating

instrument, and comprehensive statistical analysis

descriptive, inferential, and multivariable
approaches. However, some limitations should be noted. The
cross-sectional design does not allow for causal inference, and
the absence of variables related to prosthetic type (design),
duration of use, cause of amputation, pain severity, mobility
level, socioeconomic status, and rehabilitation intensity limits
the ability to explore key clinical and contextual influences.
Other important factors, such as prosthetic fit, long-term
comfort, and device type, were also not captured, even though
they are likely to influence physical quality-of-life domains.
Similarly, strong family support systems and religious coping
strategies common in Jordanian society may have contributed to
the relatively high emotional well-being scores observed.
Convenience sampling across 14 centers may have introduced
selection bias, and those with limited access to rehabilitation
services may be underrepresented. The very small size of certain
subgroups (e.g., hip disarticulations, n=3) reduces statistical
power and these comparisons should be interpreted cautiously.
The regression models explained only 3%-19% of the variance
in QoL domains, suggesting that important unmeasured factors
contribute to quality-of-life outcomes. Additionally, reliance on
self-reported data introduces the possibility of recall bias and
response bias, and cultural norms may have influenced how
participants reported emotional well-being. Future research
should incorporate longitudinal designs, probability sampling,
and broader clinical variables to provide a more complete and
causally interpretable understanding of quality of life among
prosthetic users.

Finally, the regression models explained only a small
proportion of variance in QoL domains (3%-19% adjusted R),
This that

unmeasured clinical, psychosocial, and environmental factors

indicating limited explanatory power. suggests
likely contribute to quality-of-life outcomes.

This study represents one of the first comprehensive
evaluations of QoL in lower limb prosthetic users in Jordan.
While emotional and social health domains are relatively
preserved, physical limitations remain prominent and are
significantly associated with age and gender. These findings are
consistent with regional research while highlighting contextual
They
underscore the importance of holistic, culturally sensitive
that
psychosocial dimensions of post-amputation care.

differences that may shape rehabilitation outcomes.

rehabilitation ~ strategies address both physical and
Furthermore, by evaluating health-related quality of life in
a vulnerable population within a low- to middle-income

country, this study contributes to the global efforts aligned
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with Sustainable Development Goal 3: Good Health and
Well-being. The findings support the need for inclusive,
accessible rehabilitation services that promote equity and
functional with  disabilities in

recovery for persons

underserved settings.

Conclusions

This study provides important insights into the quality of
life of lower limb prosthetic users in Jordan. While emotional
and social well-being domains were relatively preserved,
significant impairments were observed in physical functioning
and general health. Age and gender emerged as key factors
associated with QoL, with older participants and males
reporting Although
amputation level was not statistically significantly associated

lower scores in multiple domains.
with QoL in multivariable regression, group comparisons
revealed lower scores in role functioning and overall QoL
among individuals with more proximal amputations.
Education level did not show a significant association with
QoL outcomes in either analysis.

These findings emphasize the importance of personalized, age-
sensitive rehabilitation approaches and the integration of
psychosocial support in prosthetic care. The results also
underscore the utility of using multidimensional tools such as
the SF-36 to capture the full spectrum of prosthetic users’
experiences beyond physical recovery. Future research should
build on these findings by incorporating longitudinal and
mixed-methods designs to explore how clinical, functional, and
contextual factors shape long-term QoL among amputees in
Jordan and similar settings. Policy makers should consider
expanding equitable access to prosthetic rehabilitation services,
particularly in underserved regions, and clinical programs
should integrate structured psychosocial support and culturally
sensitive counseling for patients and families. Future research
should test and refine rehabilitation models that incorporate
these elements to improve both physical and emotional

outcomes for prosthetic users in Jordan.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by Jordanian
Ministry of Health, National Ethics Committee for Health
Research (MOH/REC/2023/415). The studies were conducted in
with  the
requirements. The participants provided their written informed

accordance local legislation and institutional

consent to participate in this study.

frontiersin.org



Alfatafta et al.

Author contributions

MA: Conceptualization, Data curation, Formal analysis, Funding
acquisition, Investigation, Methodology, Project administration,
Resources, Software, Validation, Visualization, Writing - original
draft, Writing - review & editing. HudA: Validation, Visualization,
Writing - review & editing. AA: Validation, Writing - original
draft, Writing - review & editing. HutA: Validation, Visualization,
Writing — review & editing. AM: Project administration, Writing -
original draft, Writing — review & editing.

Funding

The author(s) declare that no financial support was received
for the research and/or publication of this article.

Acknowledgments

The authors would like to thank the staff at the participating
rehabilitation centers across Jordan for their assistance in
facilitating  data supporting  participant
recruitment. Special thanks are extended to the patients who
generously shared their time and experiences. The authors have
reviewed and edited the output and take full responsibility for
the content of this publication.

collection and

References

1. Molina CS, Faulk J. Lower extremity amputation. In: Azar FM, Beaty JH, Canale
ST, editors. Campbell’s Operative Orthopaedics. 3th ed. Philadelphia: Elsevier
(2019). p. 591-608.

2. Aljarrah Q, Allouh MZ, Bakkar S, Aleshawi A, Obeidat H, Hijazi E, et al. Major
lower extremity amputation: a contemporary analysis from an academic tertiary
referral centre in a developing community. BMC Surg. (2019) 19:1-10. doi: 10.
1186/512893-019-0637-y

3. Aljarrah Q, Allouh MZ, Husein A, Al-Jarrah H, Hallak A, Bakkar S, et al.
Transmetatarsal amputations in patients with diabetes mellitus: a contemporary
analysis from an academic tertiary referral centre in a developing community.
PLoS One. (2022) 17(11):0277117. doi: 10.1371/journal.pone.0277117

4. Alessa M, Alkhalaf HA, Alwabari SS, Alwabari NJ, Alkhalaf H, Alwayel Z, et al.
The psychosocial impact of lower limb amputation on patients and caregivers.
Cureus. (2022) 14(11):e31248. doi: 10.7759/cureus.31248

5. Gallagher P, Desmond D. Measuring quality of life in prosthetic practice: benefits and
challenges. Prosthet Orthot Int. (2007) 31(2):167-76. doi: 10.1080/03093640600988633

6. Sinha R, van den Heuvel W], Arokiasamy P. Factors affecting quality of life in
lower limb amputees. Prosthet Orthot Int. (2011) 35(1):90-6. doi: 10.1177/
0309364610397087

7. Ware JE Jr, Sherbourne CB. The MOS 36-ltem short-form health survey (SF-36):
I. conceptual framework and item selection. Med Care. (1992) 30(6):473-83.

8. Ware J, John E, Gandek B. The SF-36 health survey: development and use in
mental health research and the IQOLA project. Int ] Ment Health. (1994)
23(2):49-73. doi: 10.1016/s0895-4356(98)00081-x

9. Alqusaiyer F, Alsergani A, Aldarsouni F, Aldawood A, Alkhayyal Y, Alzaid H,
et al. Quality of life and well-being in patients with lower-limb amputation using a

prosthetic limb: a cross-sectional study in a major center in Riyadh, Saudi Arabia.
JPO ] Prosthet Orthot. (2023) 35(3):203-7. doi: 10.1097/JPO.0000000000000448

10. Sabbah I, Drouby N, Sabbah S, Retel-Rude N, Mercier M. Quality of life in rural
and urban populations in Lebanon using SF-36 health survey. Health Qual Life
Outcomes. (2003) 1:1-14. doi: 10.1186/1477-7525-1-30

11. Guermazi M, Allouch C, Yahia M, Huissa T, Ghorbel S, Damak J, et al.
Translation in Arabic, adaptation and validation of the SF-36 health survey for use

Frontiers in Rehabilitation Sciences

10.3389/fresc.2025.1665006

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The author(s) declare that no Generative Al was used in the
creation of this manuscript.

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of
artificial intelligence and reasonable efforts have been made to
ensure accuracy, including review by the authors wherever
possible. If you identify any issues, please contact us.

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

in Tunisia. Ann Phys Rehabil Med. (2012) 55(6):388-403. doi: 10.1016/j.rehab.2012.
05.003

12. Coons SJ, Alabdulmohsin SA, Draugalis JR, Hays RD. Reliability of an Arabic
version of the RAND-36 health survey and its equivalence to the US-English version.
Med Care. (1998) 36(3):428-32. doi: 10.1097/00005650-199803000-00018

13. Sinha R, Van Den Heuvel WJ. A systematic literature review of quality of life in
lower limb amputees. Disabil Rehabil. (2011) 33(11):883-99. doi: 10.3109/09638288.
2010.514646

14. Knezevi¢ A, Salamon T, Milankov M, Ninkovi¢ S, Jeremié¢-KneZevic M,
Tomasevi¢-Todorovi¢ S. Assessment of quality of life in patients after lower limb
amputation. Med Pregl. (2015) 68(3-4):103-8. doi: 10.2298/mpns1504103k

15. Banskota B, Bhusal R, Bhattarai N, Gurung YP, Yadav PK, Banskota AK.
Health-related quality of life among lower limb amputees using prostheses in
Nepal: a cross-sectional study. BMC Sports Sci Med Rehabil. (2024) 16(1):220.
doi: 10.1186/s13102-024-01008-y

16. Cimino SR, Vijayakumar A, MacKay C, Mayo AL, Hitzig SL, Guilcher SJ. Sex
and gender differences in quality of life and related domains for individuals with
adult acquired lower-limb amputation: a scoping review. Disabil Rehabil. (2022)
44(22):6899-925. doi: 10.1080/09638288.2021.1974106

17. Mehra S, Boora S, Katria C. Quality of life in people with lower limb amputation: a
study based on gender differences. Int ] Health Sci Res. (2021) 11(2):152-6.

18. Limakatso K, Ndhlovu F, Usenbo A, Rayamajhi S, Kloppers C, Parker R. The
prevalence and risk factors for phantom limb pain: a cross-sectional survey. BMC
Neurol. (2024) 24(1):57. doi: 10.1186/s12883-024-03547-w

19. Nwosu AD, Anikwe IA, Eze BI, Ossai EN, Onyekwulu FA. Amputation-related
phantom limb pain in Nigeria: a prospective cohort study. Niger ] Med. (2020)
29(2):208-16. doi: 10.4103/NJM.NJM_11_20

20. Coffey L, Gallagher P, Desmond D, Ryall N. Goal pursuit, goal adjustment, and
affective well-being following lower limb amputation. Br | Health Psychol. (2014)
19(2):409-24. doi: 10.1111/bjhp.12051

21. Bright T, Wallace S, Kuper H. A systematic review of access to rehabilitation for
people with disabilities in low-and middle-income countries. Int ] Environ Res Public
Health. (2018) 15(10):2165. doi: 10.3390/ijerph15102165

frontiersin.org


https://doi.org/10.1186/s12893-019-0637-y
https://doi.org/10.1186/s12893-019-0637-y
https://doi.org/10.1371/journal.pone.0277117
https://doi.org/10.7759/cureus.31248
https://doi.org/10.1080/03093640600988633
https://doi.org/10.1177/0309364610397087
https://doi.org/10.1177/0309364610397087
https://doi.org/10.1016/s0895-4356(98)00081-x
https://doi.org/10.1097/JPO.0000000000000448
https://doi.org/10.1186/1477-7525-1-30
https://doi.org/10.1016/j.rehab.2012.05.003
https://doi.org/10.1016/j.rehab.2012.05.003
https://doi.org/10.1097/00005650-199803000-00018
https://doi.org/10.3109/09638288.2010.514646
https://doi.org/10.3109/09638288.2010.514646
https://doi.org/10.2298/mpns1504103k
https://doi.org/10.1186/s13102-024-01008-y
https://doi.org/10.1080/09638288.2021.1974106
https://doi.org/10.1186/s12883-024-03547-w
https://doi.org/10.4103/NJM.NJM_11_20
https://doi.org/10.1111/bjhp.12051
https://doi.org/10.3390/ijerph15102165

Alfatafta et al.

22. Sayeed MSI, Oakman J, Stuckey R. Rehabilitation professionals” perspectives
of factors influencing return to occupation for people with lower limb
amputation in East, South, and Southeast Asian developing countries: a
qualitative study. Front Public Health. (2023) 11:1039279. doi: 10.3389/fpubh.
2023.1039279

23. Benjamini Y, Hochberg Y. Controlling the false discovery rate: a practical and
powerful approach to multiple testing. ] R Stat Soc Ser B (Methodol). (1995)
57(1):289-300. doi: 10.1111/j.2517-6161.1995.tb02031.x

24. Gallagher P, MacLachlan M. Development and psychometric evaluation of the
trinity amputation and prosthesis experience scales (TAPES). Rehabil Psychol. (2000)
45(2):130. doi: 10.1037/0090-5550.45.2.130

25. Dadkhah B, Valizadeh S, Mohammadi E, Hassankhani H. Psychosocial
adjustment to lower-limb amputation: a review article. Health MED ]. (2013)
7(2):502-7.

26. 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):422-30. doi: 10.1097/PXR.
0000000000000285

27. Affairs NCfF. Status of Persons with Disabilities in Jordan. Amman, Jordan:
National Council For Family Affairs (NCFA) (2021).

28. Thompson S. The Current Situation of Persons with Disabilities in Jordan. K4D
Helpdesk Report Knowledge, Evidence and Learning for Development. Brighton, UK:
Institute of Development Studies (2018).

29. Fatima SZ. Life of an amputee: predictors of quality of life after lower limb
amputation. Wien Med Wochenschr. (2023) 173(13-14):329-33. doi: 10.1007/
510354-022-00980-9

Frontiers in Rehabilitation Sciences

09

10.3389/fresc.2025.1665006

30. Mohammed SA, Shebl AM. Quality of life among Egyptian patients with upper
and lower limb amputation: sex differences. Adv Med. (2014) 2014(1):674323. doi: 10.
1155/2014/674323

31. Sayeed MSI, Oakman J, Stuckey R. Factors influencing access to and
participation in rehabilitation for people with lower limb amputation in East,
South, and Southeast Asian developing countries: the perspective of rehabilitation
professionals—a qualitative study. Disabil Rehabil. (2024) 46(10):2097-116. doi: 10.
1080/09638288.2023.2217383

32. Toubat HS, Udwan NF. Empowering women in Jordanian legislations: a study
in light of the convention on the elimination of all forms of discrimination against
women (cedaw) and the amendments to the Jordanian constitution in 2022. Russ
Law J. (2023) 11(3):1025-36. doi: 10.52783/rlj.v11i3.1392

33. Sinha R, van den Heuvel W], Arokiasamy P, van Dijk JP. Influence of
adjustments to amputation and artificial limb on quality of life in patients
following lower limb amputation. Int | Rehabil Res. (2014) 37(1):74-9. doi: 10.
1097/MRR.0000000000000038

34. McQuerry ], Gammon L, Carpiaux A, Talwalkar V, Iwinski H, Walker J, et al.
Effect of amputation level on quality of life and subjective function in children.
J Pediatr Orthop. (2019) 39(7):e524-€30. doi: 10.1097/BP0O.0000000000001321

35. Naz S, Haider SS, Sarfraz M, Ghazanfar I. Quality of life of lower limb
amputees; a comparative study between rehabilitated vs non-rehabilitated groups:
quality of life of lower limb amputees. Pakistan | Health Sci. (2023) 4(10):213-7.
doi: 10.54393/pjhs.v4i10.977

36. Bishop C, El-Sayed T, Baljer B, Buckley E, Convill ], Rowlands G, et al. Effect of
health literacy and socioeconomic deprivation on outcomes after lower limb surgical
revascularisation for chronic limb-threatening ischaemia: the HeaLTHI study. J Vasc
Soc Great Britain Ireland. (2023) 3(1):10-8. doi: 10.54522/jvsgbi.2023.094

frontiersin.org


https://doi.org/10.3389/fpubh.2023.1039279
https://doi.org/10.3389/fpubh.2023.1039279
https://doi.org/10.1111/j.2517-6161.1995.tb02031.x
https://doi.org/10.1037/0090-5550.45.2.130
https://doi.org/10.1097/PXR.0000000000000285
https://doi.org/10.1097/PXR.0000000000000285
https://doi.org/10.1007/s10354-022-00980-9
https://doi.org/10.1007/s10354-022-00980-9
https://doi.org/10.1155/2014/674323
https://doi.org/10.1155/2014/674323
https://doi.org/10.1080/09638288.2023.2217383
https://doi.org/10.1080/09638288.2023.2217383
https://doi.org/10.52783/rlj.v11i3.1392
https://doi.org/10.1097/MRR.0000000000000038
https://doi.org/10.1097/MRR.0000000000000038
https://doi.org/10.1097/BPO.0000000000001321
https://doi.org/10.54393/pjhs.v4i10.977
https://doi.org/10.54522/jvsgbi.2023.094

	Quality of life among lower limb prosthetic users in Jordan: a cross-sectional study using the Arabic SF-36
	Introduction
	Methods
	Study design
	Data collection
	Data analysis

	Results
	Descriptive SF-36 scores
	By gender
	By age group
	By level of amputation
	By composite QoL group
	Multiple linear regression

	Discussion
	Conclusions
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher's note
	References


