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Abstract: Lower limb injuries encompass a wide range of trauma resulting from various
mechanisms. Their impact on patients’ quality of life differs according to several
determinants, including demographic characteristics and the type of treatment applied. To
examine the extent of the relationship between patients” quality of life and selected variables
(age, sex, education, type of treatment). Methods and sample: A quantitative cross-sectional
study was conducted between June 2025 and September 2025 using the standardized
WHOQOL-BREF questionnaire. Adult patients after lower limb trauma (n = 309), assessed in
the early post-traumatic period, specifically between 1 and 3 months after injury. Results:
Statistically significant differences in quality of life were found between males and females
(x2=19.08; df = 3; p < 0.001). Higher age showed a weak negative correlation with quality-of-
life scores (R = -0.36; p < 0.001). The lowest quality of life was reported among individuals
with primary education (median = 3.0), whereas patients with secondary and tertiary
education achieved higher median scores (both median = 4.0). No statistically significant
differences were identified between conservatively and surgically treated patients regarding
their perceived quality of life (p = 0.519). Conclusions: Assessing and evaluating patients’
quality of life is crucial in nursing practice. Understanding the factors that influence quality
of life is essential for nurses and represents an integral component of holistic patient
assessment, as well as the planning and implementation of nursing interventions aimed at
improving the quality of life of patients after lower limb trauma.

Keywords: Quality of life, lower limb injuries, determinants of quality of life, Rehabilitation
after injury, WHOQOL BREF questionnaire, Health-related quality of life (HRQoL)

1. Introduction

Lower limb injuries represent one of the most common types of trauma, charac-
terized by considerable heterogeneity and arising from various mechanisms of injury
[1]. The athletic population is also considered a risk group. The specific sports envi-
ronment, in combination with characteristic sport- and game-related movement pat-
terns, may lead to excessive loading of the lower limbs and the subsequent develop-
ment of angular deviations in the knee and ankle joints of athletes [2], thereby in-
creasing the risk of traumatic injuries to both soft and rigid tissues of the lower ex-
tremities. Optimal dynamic stability plays a crucial role in the prevention of lower-
limb injuries in athletes [3]. If injuries are not adequately treated, they may result in
long-term functional impairments [4].
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Fractures of the lower extremities constitute a significant global health burden and
pose substantial social and economic challenges. Projections indicating a rise in inci-
dence over the coming decades highlight the importance of early implementation of
preventive strategies [5].

Epidemiological studies consistently report that the most common lower limb in-
juries include sprains and strains of ligamentous and musculoskeletal structures; an-
kle and tibial fractures; and knee injuries, including ligamentous and meniscal le-
sions, as well as fractures of the patella, femur, and proximal femur [6, 7]. Each mus-
culoskeletal pathology is associated with pain and anxiety. Sympathetic autonomic
manifestations may also occur, including palpitations, sweating, dyspnea, and other
symptoms [8]. Pain, particularly somatic pain, is a significant factor contributing to a
reduced quality of life, as it affects the overall health status, emotional well-being,
and physical fitness of patients [9]. Lower limb injuries are associated with marked
limitations in daily functioning and reduced quality of life, persisting even several
months into rehabilitation [10]. According to the World Health Organization (WHO),
quality of life is defined as an individual’s perception of their health status across
several dimensions, including physical, psychological, economic, social, and environ-
mental aspects. Kuciakova et al. [11] state that quality of life is perceived as an indi-
cator of an individual’s overall health status. It is defined as a comprehensive state of
both mental and physical well-being, encompassing adequate social and personal
functioning, a positive perception of one’s own health, high life satisfaction, and
overall well-being [12]. According to Murgoci et al. [13], the concept of quality of life
refers to the overall well-being and satisfaction an individual experiences in life. It
can be assessed through various factors, including physical health, emotional well-
being, social relationships, financial stability, education, and access to leisure and rec-
reational activities. Quality of life is also influenced by cultural and societal factors,
as well as by individual values and life goals. The World Health Organization devel-
oped an index known as the World Health Organization Quality of Life (WHOQOL),
which comprises physical health, psychological well-being, social relationships, en-
vironment, level of independence, and spiritual dimensions [9]. Ensuring a positive
quality of life is essential for achieving a holistic approach to patient management
[14]. The concept of quality of life is closely related to several other constructs central
to nursing practice, such as human needs, health, self-care, well-being, daily activi-
ties, and the existential dimensions of human life [15]. Numerous studies highlight
the significant negative impact of lower limb injuries on patients’ quality of life.

Fractures of the lower extremities have a negative impact on quality of life that
persists for at least six months following the traumatic event, reflecting the psycho-
social, physical, and emotional burden associated with the injury [16]. Prospective
studies further indicate that patients often do not return to their pre-injury levels of
quality of life in the domains of physical and psychological health even six months
after trauma [17]. Similarly, systematic reviews report a substantial decline in quality
of life resulting from fractures, particularly in the domain of physical functioning
[18], with reductions identified across multiple dimensions, including mobility, self-
care, usual activities, pain/discomfort, and anxiety/depression [19].

Quality of life following lower limb trauma is determined by a multifactorial set
of influences; among the most significant predictors are pain intensity, age, sex, in-
jury severity, comorbidities, and psychosocial factors. These determinants may man-
ifest in long-term changes in quality of life that persist even after treatment is com-
pleted. Despite the availability of systematic reviews addressing quality of life after
severe trauma [20], the literature still lacks a sufficiently detailed identification of
specific predictors of quality of life following lower limb injuries, particularly in re-
lation to the type of injury, functional status, and rehabilitation trajectory. Kutis et al.
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[21] emphasize the necessity to examine the correlations among age, sex, and per-
ceived pain intensity as an interactive framework within the context of demographic
variables and perceived social support provided by healthcare professionals.

A consistent use of standardized instruments for measuring quality of life, as well
as their integration with clinical, functional, and psychosocial parameters over the
long term, remains insufficiently developed in the current literature. This gap calls
for studies that systematically evaluate quality of life outcomes in relation to both
demographic and treatment-related factors. Research findings have the potential to
aid in the treatment and rehabilitation of patients by taking individual patient char-
acteristics into account, thereby enabling the optimization of patient care and sup-
porting long-term improvements in quality of life after lower limb injuries.

Given these considerations, it is essential to analyze the factors influencing quality
of life following lower limb trauma. Based on existing evidence suggesting that soci-
odemographic and clinical variables may influence patient-reported outcomes, we
formulated the working hypothesis that quality of life differs according to selected
patient characteristics and treatment modalities. The aim of our study was to examine
the extent of the relationship between quality of life and selected variables (age, sex,
education, and type of treatment).

2. Methods and study sample

The study was conducted between June 2025 and September 2025 across several
healthcare facilities, specifically trauma surgery outpatient clinics, orthopedic outpa-
tient departments, and physiatric rehabilitation clinics. A multicenter recruitment ap-
proach was employed to enhance the heterogeneity of the study population and to
capture patients at different stages of post-injury care. The research was carried out
in accordance with applicable data protection legislation and the ethical standards of
the respective healthcare institutions. Participant anonymity and voluntary partici-
pation were ensured throughout the research process.

The study included a total of 309 respondents. The largest proportion of partici-
pants (44.6%) were between 26 and 45 years of age. The youngest respondent was 18
years old, and the oldest was 80 years old. The mean age of the sample was 41.40
years, with a median of 40.0 and an SD of 15.83. Men accounted for 57.3% of the sam-
ple, while 42.7% were women. A total of 59.2% of respondents had completed sec-
ondary education. The most frequent lower limb injuries among our respondents
were knee injuries (approximately 70%), followed by crural (lower-leg) fractures, an-
kle fractures, Achilles tendon injuries, femoral fractures, and calcaneal fractures.
Most patients underwent subsequent rehabilitation treatment.

The study population consisted of patients who had sustained lower limb injuries
of varying types and severity, including fractures, soft tissue injuries (e.g., ligamen-
tous or muscular damage), and post-surgical conditions following trauma-related in-
terventions. Due to the observational nature of the study, injury severity was not for-
mally stratified using a standardized classification system; however, participants
represented a spectrum ranging from less severe injuries managed conservatively to
more complex cases requiring surgical treatment.

The inclusion criteria for participation were the following: having sustained a
lower limb injury within a period of at least 1 to 3 months prior to data collection,
being age 18 years or older, and providing informed consent. This time frame was
selected to include patients in the early to intermediate phase of recovery, although
some variability in rehabilitation progress between participants cannot be excluded.
Exclusion criteria included severe visual impairment, the presence of cognitive dis-
orders, and refusal to participate in the study.
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Participants were recruited sequentially during standard outpatient appoint-
ments. Eligible patients were approached by trained healthcare personnel, informed
about the purpose and procedures of the study, and invited to participate. No finan-
cial or other incentives were provided. Although all participants met the inclusion
criteria, full comparability in terms of recovery stage, injury severity, and rehabilita-
tion exposure cannot be assumed.

The standardized WHOQOL-BREF questionnaire (World Health Organization
Quality of Life-BREF) was utilized to assess quality of life. This instrument is a con-
densed version of the original WHOQOL-100, developed by the WHOQOL Group
under the auspices of the World Health Organization. The WHOQOL-BREF consists
of 26 items, of which 24 are divided into four domains: physical health (including
factors such as pain, energy, sleep, mobility, and dependence on medical treatment),
psychological health (encompassing both positive and negative affect, self-percep-
tion, cognitive functioning, and emotional status), social relationships (covering per-
sonal relationships and perceived social support), and environment (including as-
pects like safety, access to health care, financial resources, and living conditions). The
remaining two items assess the individual’s overall perception of quality of life and
satisfaction with health.

Responses are recorded on a 5-point Likert scale. Domain scores are calculated as
the mean of the relevant items within each domain and are then transformed to a
standardized scale, where higher scores reflect better perceived quality of life. The
WHOQOL-BREF has been thoroughly validated across diverse populations, includ-
ing individuals with chronic conditions and patients undergoing orthopedic inter-
ventions. The instrument exhibits satisfactory psychometric properties, with
Cronbach’s alpha coefficients for the individual domains typically greater than 0.70,
indicating acceptable to high internal consistency [22].

We expanded the questionnaire with custom-designed items to collect sociodem-
ographic data (age, sex, education, employment status, and marital status) and addi-
tional questions regarding the type of treatment received (e.g., conservative vs. sur-
gical management), enabling subsequent analysis of the relationships between pa-
tient characteristics and treatment outcomes. Questionnaires were administered in
paper-based form during outpatient visits, with respondents completing them inde-
pendently; assistance was provided only when clarification of items was required.
This approach was intended to minimize interviewer bias while ensuring compre-
hension. A total of 420 questionnaires were distributed, with a final return rate of 309
completed questionnaires (75%).

Before conducting statistical analyses, the normality of the data was verified using
the Kolmogorov-Smirnov test, which confirmed the absence of normal distribution
across most of the examined variables. Therefore, non-parametric statistical tests
were used for inferential analysis, including the Mann-Whitney U test, the Kruskal-
Wallis test followed by Dunn’s post hoc test pairwise comparisons, the non-paramet-
ric Spearman correlation coefficient, and contingency tables based on chi-square sta-
tistics. Statistical significance was assessed using the conventional threshold of p <
0.05.

Data were initially entered into a database in MS Excel format and subsequently
processed using Instat® software (version 3.02, GraphPad Software, USA). All par-
ticipants received written and verbal information about the study and provided in-
formed consent prior to participation. Confidentiality and data protection were
maintained throughout the study in compliance with applicable regulations. The
study was conducted in accordance with the ethical standards of the Declaration of
Helsinki for research involving human subjects.
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3. Results

Using the WHOQOL-BREF questionnaire, we examined the influence of selected
sociodemographic factors (sex, age, education) and clinical factors (type of treatment)
on quality of life.

As shown by the results presented (Table 1), statistically significant differences
were observed between the individual categories when compared with the expected
counts that would be present if sex had no influence on the perception of quality of
life (QoL). Neither men nor women included individuals who rated their quality of
life as very poor. However, only 6 men perceived their QoL as poor, whereas the
expected count would be 15. In contrast, only 12 women would be expected to per-
ceive their QoL as poor, yet the actual number was 21.

Men rated their QoL as “good” in as many as 81 cases (compared with an expected
count of 69), whereas women rated their QoL as “good” in only 39 cases (expected
count: 51). The differences between sexes were statistically significant (x2 = 19.08; df
=3; p <0.001), supporting the assumption that sex may be an important factor influ-
encing the subjective assessment of QoL.

Table 1. Sex-Related Differences in Patients” Quality of Life

Parameters Quality of Life Total
Poor Neither poor nor good Good Very good

Male 6 (15) 33 (33) 81 (69) 57 (60) 177

Female 21 (12) 24 (24) 39(51) 48 (45) 132

Total 27 57 120 105 309

Legend: x?=19,08; number of degrees of freedom = 3; p < 0,001. The expected counts for each
category are provided in parentheses

Spearman’s correlation analysis revealed a mild negative association between pa-
tients’ age and their subjective assessment of quality of life (R = -0.36; p < 0.001).
Higher age was associated with lower quality of life scores, indicating that increasing
age is accompanied by a gradual decline in perceived comfort and life satisfaction
(Table 2).

Table 2. Correlation Between Patients” Age and Their Perceived Quality of Life

QoL versus: n R (04 P
-95% +95%
Age 309 -0.36 -0.46 -0.26 <0.001

Legend: n —number of patients, R — Spearman’s correlation coefficient, CI — confidence inter-
val for the location of the correlation coefficient, p - the test statistic value for the difference
between the observed correlation coefficient and the null value.

The analysis (Table 3) showed that individuals with primary education reported
the lowest QoL (median = 3.0), whereas those with secondary and tertiary education
demonstrated higher median QoL scores (both medians = 4.0). These two groups
were very similar, with no statistically significant differences between them (Dunn’s
test, p > 0.05). Patients with primary education exhibited lower QoL compared with
those with secondary or tertiary education, who reported higher levels of QoL, with
no evident difference between the latter two groups. These findings suggest that a

lower level of education is associated with a slightly poorer perception of quality of
life.
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Table 3. The Impact of Patients’” Education Level on Their Quality of Life

Education n X sd Xm min. | max. DEw i

Primary Secondary | Tertiary
Primary 12 33 1.1 3.0 2 5 - * ns
Secondary 183 4.0 0.9 4.0 2 5 0.038 * - ns
Tertiary 114 39 1.0 4.0 2 5 ns ns -

Legend: n — number of patients, X — arithmetic mean, sd — standard deviation, Xm — median, min. — mini-
mum value, max. — maximal value, pxw— the Kruskal-Wallis test statistic, pp — the test statistic value
of Dunn’s pairwise test: * —p < 0.05, ns — p >0.05.

A total of 183 individuals underwent surgical treatment, while 126 individuals
received conservative treatment (Table 4). Both groups showed the same median
value (median = 4.0) and identical minimum (min =2) and maximum observed scores
(max = 5; Table 4). Based on these results, we can conclude that surgical and con-
servative treatments do not differ in their effects on patients’ perceived quality of life.

Table 4. The Impact of Treatment on Patients” Quality of Life

Treatment n X sd Xm min. max. P
Surgical 183 3.9 1.0 4.0 2 5
0.519
Conservative 126 4.0 0.8 4.0 2 5

Legend: n — number of patients, X — arithmetic mean, sd — standard deviation, x» — median, min. —
minimal value, max. — maximal value, p —the Mann—Whitney U test statistic

3. Discussion

The main objective of our research was to analyze selected determinants of quality
of life among patients after lower limb trauma. The results indicate that quality of life
is influenced by several demographic determinants. A statistically significant differ-
ence in quality of life was identified based on patients’ sex, as well as a weak negative
correlation between quality of life and age. In contrast, no statistically significant dif-
ferences in quality of life were found between the different types of treatment for
lower limb injuries.

The Relationship Between Sex and Quality of Life

The results of our study demonstrated a statistically significant difference be-
tween men and women in the assessment of quality of life after lower limb trauma.
Women rated their quality of life more frequently in the lower categories compared
with men. This finding may reflect an interaction of biological, psychological, and
social factors. Several epidemiological studies consistently report lower quality of life
scores among women compared to men [5, 23], not in the physical domain but rather
in aspects related to mental health and return to work [24]. These results corroborate
the hypothesis that sex may affect the subjective assessment of health status subse-
quent to lower limb trauma. They also indicate that sex-related differences may be
shaped by additional variables such as injury severity, presence of comorbidities, ac-
cess to rehabilitation, psychosocial support, differences in social roles, and psycho-
logical coping strategies.

The Relationship Between Age and Quality of Life

In our study, we identified a mild negative correlation between patients” age and
their quality of life, indicating a gradual decline in subjectively assessed quality of
life with increasing age. This finding is consistent with previously published data [16,
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25], which report that advancing age is associated with significant limitations in
physical activity, slower functional recovery, and a higher degree of restrictions, all
of which negatively influence the subjective perception of quality of life. Several stud-
ies, including our own, suggest that increasing patient age is associated with decreas-
ing quality of life after lower limb trauma. This decline depends not only on the type
of injury but also on multiple accompanying factors such as a higher prevalence of
chronic diseases, a pre-existing physical condition, and an increased risk of compli-
cations during treatment. Moreover, it is important to emphasize that older age may
be linked to greater social isolation and reduced social participation, which can sub-
stantially contribute to the subjective perception of quality of life following injury.

The Relationship Between Education Level and Quality of Life

Education is widely regarded as an important determinant of health and quality
of life. Vitalis et al. [26], in their research conducted on patients following arthro-
scopic knee joint surgery, reported a positive association between higher levels of
education and better mental health outcomes, suggesting a potential interrelation-
ship between socioeconomic factors and postoperative outcomes. At the same time,
they emphasize the importance of implementing comprehensive and individualized
rehabilitation strategies. Van Son et al. [17] did not identify significant differences in
quality of life in relation to education level, whereas several other authors suggest
that lower educational attainment may be associated with poorer quality of life [27,
28, 29, 30].

Our study observed a similar pattern; however, we should approach the strength
and interpretation of this relationship with caution. Patients with primary education
reported lower quality of life compared with those with secondary and tertiary edu-
cation. Although this finding may suggest a potential association, it does not allow
for firm conclusions regarding a causal or robust relationship. One possible explana-
tion is that higher educational attainment may be associated with better health liter-
acy, more effective coping strategies, and greater ability to navigate the healthcare
system, all of which may positively influence subjective perceptions of quality of life.
However, our data does not directly support these explanations, which remain spec-
ulative. Caution is necessary when interpreting this preliminary observation, as our
study's group with primary education was the smallest (n = 12).

Further supporting this cautious interpretation, statistically significant differences
in QoL were observed only between patients with primary versus secondary educa-
tion (Dunn’s posttest, p < 0.05) but not between primary and tertiary education
(Dunn’s posttest, p > 0.05). Although no statistically significant differences were
found between the median QoL of patients with secondary and tertiary education
(both medians =4.0), a significant difference emerged only between the primary and
secondary education groups. This non-uniform pattern of results complicates the in-
terpretation and weakens the evidence for a consistent gradient effect of education
on QoL. This raises the question of what distinguished the tertiary-educated group
such that no differences were observed between them and the primary-education
group.

A likely explanation lies in methodological limitations rather than true population
effects. The most plausible explanation is the nonrepresentativeness of the primary-
education subgroup, specifically its small size and potential internal heterogeneity,
which likely reflects the low population proportion of individuals with only primary
education in Slovakia. This phenomenon is probably a consequence of Slovakia being
classified as a country with a very high Human Development Index (HDI), to which
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educational attainment contributes substantially [31]. Consequently, sampling bias
cannot be excluded, and the observed differences may be unstable.

Therefore, our findings should be considered exploratory, and their generaliza-
tion, particularly in comparison with studies conducted in different populations [27,
28, 29, 30], requires considerable caution.

The Relationship Between Treatment Modality and Quality of Life

In our study, no statistically significant relationship was found between the type
of treatment and the quality of life of patients after lower limb trauma. This finding
indicates that the treatment modality may not be the principal determinant of long-
term quality of life outcomes. Instead, the impact may depend on the nature of the
injury and the clinical condition of the patient.

The literature in this area presents mixed findings. Loggers et al. [32] report a
lower incidence of adverse events associated with conservative treatment compared
with surgical procedures. Conversely, Fioravanti et al. [33] describe improved func-
tional outcomes and enhanced quality of life following surgical treatment. These dis-
crepancies likely reflect differences in patients’ clinical conditions, as treatment selec-
tion depends on multiple factors, particularly the type and severity of the injury, as
well as the patient’s overall medical status. Subsequent physiotherapy plays a signif-
icant role in treatment. Systematically planned exercise not only improves physical
parameters but also positively affects psychological aspects, thereby contributing to
a better subjective perception of quality of life. Structured physical activity trans-
forms the patient into an active agent in the management of their pain [12]. Physical
activity represents a protective factor for health, with evidence supporting its benefi-
cial effects in both healthy individuals and those with various medical conditions
[34].

Therefore, a complex interplay of treatment approaches, functional status recov-
ery, and psychosocial determinants likely shapes the quality of life after lower limb
trauma.

Future research should prioritize longitudinal study designs aimed at systemati-
cally monitoring patients following lower-limb injuries. Such investigations should
encompass a comprehensive set of outcome variables, including pain intensity, func-
tional mobility, psychological resilience, perceived social support, return-to-work
trajectories, and the economic burden associated with prolonged work incapacity.

Furthermore, it is essential to examine rehabilitation-specific factors that may crit-
ically influence recovery outcomes. These include, but are not limited to, the timing
of rehabilitation initiation, the intensity and frequency of therapeutic interventions,
patient adherence to prescribed rehabilitation protocols, the utilization of assistive
devices, and the level of functional independence achieved during the recovery pro-
cess. An optimal methodological approach would involve at least two assessment
points separated by a minimum interval of six months. Such a design would allow
for a robust evaluation of temporal changes in quality of life throughout the conva-
lescence period and facilitate the identification of determinants associated with more
favorable recovery trajectories. In addition to these variables, future studies should
also explore further dimensions of rehabilitation impact. These may include the role
of individualized versus standardized rehabilitation protocols, the effectiveness of
multidisciplinary rehabilitation teams, and the integration of digital health technolo-
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gies such as tele-rehabilitation or wearable monitoring systems. Investigating pa-
tient-related factors such as motivation, health literacy, coping strategies, and comor-
bidity profiles may further elucidate variability in recovery outcomes.

Moreover, there is a need to assess biomechanical parameters, neuromuscular
control, and movement quality using advanced motion analysis techniques to better
understand functional restoration. The inclusion of patient-reported outcome
measures (PROMs) alongside objective clinical indicators would provide a more ho-
listic evaluation of treatment efficacy. Finally, comparative studies examining differ-
ent rehabilitation models and healthcare system approaches could yield valuable in-
sights for optimizing clinical practice and resource allocation.

4. Conclusions

Scientific studies, together with the findings of our research, indicate a reduced
quality of life among patients following lower limb injury, influenced by multiple
determinants. The most significant among these are age, sex, and, to some extent,
education level. In contrast, the type of treatment did not demonstrate a statistically
significant impact on quality of life assessment. From the perspective of improving
quality of life, a holistic approach within healthcare and nursing practice appears es-
sential, as it comprehensively addresses the physical, psychological, social, and envi-
ronmental aspects of the patient's life. Implementing such an approach supports the
patient’s return to independence and autonomy, facilitates engagement in everyday
activities, and may substantially contribute to higher subjective satisfaction and per-
ceived quality of life.

Limitations of the Study

The cross sectional design of the study does not allow for causal inferences to be
drawn from the observed relationships. The time elapsed since the injury ranged
from one to three months, which may influence the subjective assessment of quality
of life during the recovery period. It is also important to consider that the group of
respondents with primary education was relatively small, which may limit the gen-
eralizability of the findings.

Ethics approval: The research was conducted in accordance with the principles and ethical
guidelines outlined in the Ethics Committee of Alexander Dubcek University of Trencin (Ap-
proval No. 1-007/EK/2026), which is based on the Principles of Research Practice in Scientific
Publishing. All participants were informed about the purpose and procedures of the study and
provided informed consent prior to participation. The study was conducted in accordance
with the ethical standards of the Declaration of Helsinki for research involving human subjects.

Data Availability Statement: The datasets generated and/or analyzed during the current
study are available from the corresponding author upon reasonable request

Conflict of interest: The authors have no conflict of interest to declare.
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