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Abstract: Background and Objectives: Hip fractures are a leading cause of morbidity
in the elderly, often resulting in declining physical function, psychological distress, and
diminished quality of life (QoL). This study aimed to evaluate changes in QoL among hip
fracture patients preoperatively and postoperatively, comparing diverse patient subgroups
to identify factors influencing recovery. Methods: We conducted a prospective longitudi-
nal observational study at Victor Babes, University of Medicine and Pharmacy Timis, oara,
recruiting 77 adult patients admitted for surgical management of hip fractures between
March 2023 and March 2025. Standardized questionnaires, including the Short Form-36
(SF-36), World Health Organization Quality of Life (WHOQOL-BREF), Hospital Anxiety
and Depression Scale (HADS), and Generalized Anxiety Disorder-7 (GAD-7), were admin-
istered preoperatively and at 3 months postoperatively. Demographic, clinical, and surgical
variables were also recorded. Results: Participants’ mean age was 72.6 years (SD 8.1), with
57.1% female. Postoperative QoL scores (SF-36 Physical Function domain mean 52.7 ± 9.2)
improved significantly compared to preoperative scores (44.8 ± 8.7, p = 0.012). WHOQOL-
BREF physical and psychological domain scores similarly increased (p < 0.05). Anxiety and
depression symptoms, as measured by HADS and GAD-7, decreased markedly postop-
eratively in most subgroups. Subgroup analyses revealed that patients undergoing total
hip arthroplasty demonstrated more pronounced QoL improvements than those receiving
partial hip replacement. Older patients (≥80 years) exhibited improvements but at a slower
rate. Conclusions: Quality of life indicators show notable improvement following surgical
treatment of hip fractures, underscoring the significance of timely orthopedic intervention
and comprehensive perioperative care. Anxiety and depression levels also declined, high-
lighting the benefits of a structured follow-up. These findings may guide clinicians toward
optimizing patient-centered recovery protocols and targeted interventions, particularly for
older adults or those with high baseline anxiety and depression levels.
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1. Introduction
Hip fractures represent a growing global challenge among older adults. Beyond the

high 1-year mortality (20–30%), these injuries precipitate severe functional decline and
absorb multibillion EUR annual health care costs [1–5]. Rapid surgical fixation combined
with early multidisciplinary rehabilitation is therefore paramount; however, the extent to
which such management restores health-related quality of life (HRQoL) and psychological
well-being remains incompletely defined [6,7].

Quality of life (QoL) has emerged as a critical outcome measure in orthopedic research,
reflecting the physical, psychological, and social dimensions that influence patient well-
being [8]. Traditional assessments of postoperative success often focused narrowly on
mortality or complication rates [9]. However, QoL evaluations capture broader functional
and psychosocial impacts, providing a more holistic picture of patient recovery [10]. Specif-
ically, monitoring changes in QoL before and after hip fracture surgery can illuminate the
effectiveness of interventions and highlight opportunities for adjunct therapies, such as
targeted physical rehabilitation and psychological support [11].

The World Health Organization Quality of Life (WHOQOL-BREF) and Short Form-
36 (SF-36) questionnaires are widely employed instruments to quantify health-related
QoL, encompassing domains such as physical health, psychological well-being, social
relationships, and environmental factors [12,13]. In hip fracture populations, these domains
can be profoundly influenced by pain severity, reduced mobility, and emotional distress [14].
By systematically evaluating these multidimensional effects, clinicians and researchers can
better tailor treatment plans, optimize resource allocation, and ultimately improve patient
outcomes [15].

Additionally, mental health considerations often come to the forefront during recovery
from hip fractures, as psychological factors like anxiety and depression can significantly
shape functional trajectories [16]. Standardized instruments such as the Hospital Anxiety
and Depression Scale (HADS) and Generalized Anxiety Disorder-7 (GAD-7) allow early
detection of mental health issues, prompting timely referrals to mental health professionals
and potentially improving recovery [17]. Importantly, our protocol integrates the Hospital
Anxiety and Depression Scale (HADS) and the Generalized Anxiety Disorder 7 (GAD 7)
alongside two generic HRQoL instruments—a combination rarely reported in hip fracture
research and thus a methodological strength of this study [17,18].

Despite advances in surgical techniques—ranging from partial to total hip
replacement—variability in postoperative outcomes remains a pressing concern [19]. Pa-
tient age, comorbidity burden, type of fracture, and access to rehabilitation services all mod-
ulate recovery trajectories, contributing to heterogeneous results across different popula-
tions [20]. As emerging evidence highlights the importance of patient-centered approaches,
understanding how these factors collectively influence QoL is essential for refining clinical
practice guidelines and personalizing treatment strategies.

This study seeks to delineate the patterns of QoL changes following hip fracture
surgery in a representative patient cohort. By systematically comparing preoperative and
postoperative assessments, as well as exploring subgroup differences, we aim to inform
evidence-based practices that enhance patient satisfaction and functional recovery. Ulti-
mately, these insights may facilitate more targeted interventions, optimize resource utiliza-
tion, and improve the long-term well-being of individuals recovering from hip fractures.
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2. Materials and Methods
2.1. Study Design and Setting

This prospective longitudinal observational study was undertaken at the Orthopedics
Clinics affiliated with the Victor Babes, University of Medicine and Pharmacy, Timis, oara.
Patient recruitment spanned from March 2023 to March 2025. The study adhered to the
Declaration of Helsinki guidelines, ensuring informed consent from all participants. The
institutional ethics committee approved the study protocol.

Electronic medical records were examined to retrieve demographic and clinical in-
formation, while direct evaluations were conducted to gather detailed functional and
quality of life data. Patient confidentiality was maintained in accordance with international
regulations, including the EU GCP. All participants provided written informed consent
as mandated by national legal requirements (Article 167 of Law No. 95/2006 and Order
904/2006, Article 28, Chapter VIII).

2.2. Participants and Eligibility Criteria

For inclusion in the study, patients had to meet all of the following conditions: (1) Adult
patients (≥18 years) with radiographically confirmed hip fractures requiring surgical in-
tervention. (2) Availability for follow-up and ability to attend scheduled postoperative
evaluations and rehabilitation sessions. (3) Capacity to provide informed consent, indicat-
ing an understanding of the study procedures and willingness to complete questionnaires.
(4) Stable medical condition for surgery, without acute illnesses that would contraindicate
timely orthopedic intervention.

For exclusion from the study, any of the following criteria applied: (1) Severe cognitive
impairment (e.g., advanced dementia) that precluded reliable completion of QoL and
psychological questionnaires. (2) Severe psychiatric disorders unrelated to the fracture
(e.g., schizophrenia, bipolar disorder in acute phase) that could confound the evaluation of
anxiety and depression specifically related to hip fracture. (3) Surgical contraindications due
to unstable cardiovascular status or other critical comorbidities preventing safe anesthesia
and operation. (4) Refusal or inability to provide informed consent or withdrawal from the
study at any point prior to surgery.

2.3. Data Collection and Study Instruments

Data were collected at two main time points: (1) preoperatively, within 48 h of ad-
mission, and (2) at the 3-month postoperative follow-up. All questionnaires used were
validated Romanian versions, ensuring cultural and linguistic appropriateness for the local
population. Research staff trained in questionnaire administration assisted participants as
needed to minimize response bias. Structured rehabilitation was defined as ≥5 supervised
physiotherapy sessions per week for ≥2 weeks.

The Short Form-36 (SF-36) is a 36-item questionnaire evaluating eight health domains,
typically reported as Physical and Mental component summaries. Each domain is scored
from 0 to 100, with higher scores indicating better functioning. The Romanian version of
the SF-36 has shown satisfactory psychometric properties (Cronbach’s alpha often >0.80) in
diverse patient populations [21].

The WHOQOL-BREF is a 26-item instrument developed by the World Health Or-
ganization, encompassing four domains: Physical Health, Psychological Health, Social
Relationships, and Environment. Scores range from 0 to 100, with higher scores denoting a
better quality of life. Its Romanian-adapted version has demonstrated robust validity and
reliability (Cronbach’s alpha >0.75), making it suitable for clinical and research settings [22].

The Hospital Anxiety and Depression Scale (HADS) comprises 14 items split evenly
between anxiety (HADS-A) and depression (HADS-D). Each subscale ranges from 0 to
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21, with higher scores indicating more severe symptoms. Validated in Romanian, HADS
effectively screens for mood disturbances in medical populations, with internal consistency
estimates typically exceeding 0.70 [23].

The Generalized Anxiety Disorder-7 (GAD-7) is a brief, seven-item measure focusing
on symptoms of generalized anxiety. Scores range from 0 to 21, with established cutoffs
suggesting mild, moderate, or severe anxiety. The Romanian version of GAD-7 has been
shown to maintain strong content validity and reliability (Cronbach’s alpha > 0.80) [24].

Clinical details were extracted from patient records, including fracture type (e.g.,
femoral neck, intertrochanteric), surgical approach (partial vs. total hip replacement), anes-
thesia method, length of hospital stay, and rehabilitation protocols. Comorbid conditions
were documented to assess their influence on QoL changes. All personal identifiers were
removed from the dataset, ensuring confidentiality.

2.4. Statistical Analysis

Data analyses were performed using SPSS (version 27). Descriptive statistics (means,
standard deviations, frequencies) characterized patient demographics and clinical variables.
The paired t-test assessed changes between preoperative and postoperative scores, while
independent sample t-tests or chi-square tests compared subgroups (e.g., partial vs. total hip
replacement, younger vs. older patients). Pearson’s (or Spearman’s) correlation coefficients
examined relationships between QoL and psychological measures. Statistical significance
was set at p < 0.05 with 95% confidence intervals.

A priori power analysis (GPower 3.1) assumed a moderate within patient effect (Co-
hen’s d = 0.50) for change in the SF 36 Physical Component. With α = 0.05 and 1 − β = 0.80,
the required sample size was 64. Allowing 15% attrition, we targeted ≥74 participants;
77 completed a follow-up.

3. Results
Table 1 presents the baseline demographic and clinical characteristics of the 77 enrolled

patients, stratified by type of hip replacement (partial vs. total). The partial hip replacement
group (n = 35) had a mean age of 73.1 years (SD 7.8), whereas those receiving total hip
replacement (n = 42) were slightly younger on average at 72.2 years (SD 8.3). However,
this difference was not statistically significant (p = 0.638). Both groups had an identical
proportion of females (57.1%), suggesting that sex distribution was balanced and did not
differ based on the surgical approach.

Table 1. Demographic and clinical characteristics by type of hip replacement.

Variable Partial Replacement (n = 35) Total Replacement (n = 42) p-Value

Mean Age (years, SD) 73.1 (7.8) 72.2 (8.3) 0.638
Female, n (%) 20 (57.1) 24 (57.1) 1

Mean BMI (kg/m2, SD) 27.2 (3.6) 26.8 (3.1) 0.571
Fracture Type (Intracapsular), n (%) 19 (54.3) 24 (57.1) 0.8

Mean Time to Surgery (days, SD) 3.1 (1.2) 2.8 (1.1) 0.324
ASA Score ≥ 3, n (%) 16 (45.7) 19 (45.2) 0.964

Body mass index (BMI) showed a mean of 27.2 kg/m2 (SD 3.6) in the partial hip
replacement group compared to 26.8 kg/m2 (SD 3.1) in the total hip replacement group,
with no statistical difference (p = 0.571). The fracture type was also similar between
groups, with intracaspsular fractures occurring in slightly over half of the patients in both
cohorts (p = 0.800). Time to surgery, defined as the interval between hospital admission and
operative intervention, did not significantly differ, averaging around 3 days in both groups.
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Likewise, the proportion of patients with an American Society of Anesthesiologists (ASA)
score ≥ 3—which indicates more severe systemic disease—was nearly the same across the
two surgical methods (p = 0.964).

Table 2 outlines the baseline QoL and psychological status for patients receiving
partial versus total hip replacement. For the SF-36 Physical Component, partial hip replace-
ment recipients averaged 44.3 (SD 8.6), whereas total hip replacement patients averaged
45.2 (SD 8.9), yielding a non-significant p-value of 0.711. Similarly, SF-36 Mental Compo-
nent scores were 47.9 (SD 9.8) and 49.1 (SD 9.3) for partial and total hip replacement groups,
respectively, indicating comparable preoperative mental well-being (p = 0.634).

Table 2. Baseline (preoperative) QoL and psychological scores by type of hip replacement.

Measure Partial Replacement (n = 35),
Mean (SD)

Total Replacement (n = 42),
Mean (SD) p-Value

SF-36 Physical Component 44.3 (8.6) 45.2 (8.9) 0.711
SF-36 Mental Component 47.9 (9.8) 49.1 (9.3) 0.634
WHOQOL-BREF Physical 56.9 (7.5) 57.8 (7.9) 0.61

WHOQOL-BREF
Psychological 55.3 (8.1) 55.9 (7.8) 0.776

HADS (Anxiety) 10.4 (2.8) 10.1 (2.4) 0.66
HADS (Depression) 9.8 (2.7) 9.4 (2.2) 0.526

GAD-7 8.7 (3.0) 9.0 (3.2) 0.737

Turning to the WHOQOL-BREF, Physical and Psychological domain scores also dis-
played no significant differences between the two groups. This implies that overall percep-
tions of health, functional capacity, and psychological wellness were alike at the baseline.
Regarding mental health screening, mean HADS (Anxiety) scores fell around 10.4 (SD 2.8)
for a partial hip replacement and 10.1 (SD 2.4) for a total hip replacement. Depression
scores, measured by HADS (Depression), were 9.8 (SD 2.7) versus 9.4 (SD 2.2). The GAD-7,
which assesses generalized anxiety, yielded scores of 8.7 (SD 3.0) for partial and 9.0 (SD 3.2)
for total, with p = 0.737.

Table 3 highlights notable differences in 3-month postoperative QoL and psychological
scores between patients receiving partial versus total hip replacement. Notably, the SF-36
Physical Component score was significantly higher in the total hip replacement group (54.9,
SD 9.1) compared to the partial group (50.8, SD 8.7), with p = 0.022. This suggests that total
hip replacement may offer advantages in restoring physical function and mobility. Likewise,
the WHOQOL-BREF Physical domain showed a similar pattern, with total hip replacement
patients scoring 67.0 (SD 7.7) against 63.9 (SD 7.8) in the partial group (p = 0.039).

Table 3. Three-month postoperative QoL and psychological scores by type of hip replacement.

Measure Partial Replacement (n = 35),
Mean (SD)

Total Replacement (n = 42),
Mean (SD) p-Value

SF-36 Physical Component 50.8 (8.7) 54.9 (9.1) 0.022
SF-36 Mental Component 52.3 (8.5) 55.4 (8.0) 0.064
WHOQOL-BREF Physical 63.9 (7.8) 67.0 (7.7) 0.039

WHOQOL-BREF
Psychological 60.3 (7.3) 63.1 (7.0) 0.081

HADS (Anxiety) 7.9 (2.5) 6.8 (2.3) 0.048
HADS (Depression) 7.1 (2.0) 6.5 (1.9) 0.184

GAD-7 5.7 (2.7) 4.8 (2.3) 0.095
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In contrast, improvements in mental health outcomes—while still apparent—were
less clearly differentiated by surgical type. The SF-36 Mental Component mean was 55.4
(SD 8.0) in the total group versus 52.3 (SD 8.5) in the partial group (p = 0.064), indicating a
marginal trend but not statistically significant at the conventional alpha level of 0.05. HADS
(Anxiety) did achieve significance (p = 0.048), with total hip replacement patients reporting
lower anxiety scores (mean 6.8, SD 2.3) compared to the partial group (mean 7.9, SD 2.5).
Meanwhile, differences in HADS (Depression) and GAD-7 were not statistically significant.

Table 4 compares baseline QoL and psychological scores between younger (<70 years)
and older (≥70 years) patients. Interestingly, the younger group reported a significantly
higher SF-36 Physical Component score (47.2, SD 9.1) compared to the older group (43.2,
SD 8.3), with a p-value of 0.048. This suggests that, before surgery, younger individuals
may maintain slightly better physical function, likely reflecting fewer comorbidities or
greater muscular strength. On the SF-36 Mental Component, the younger group’s mean
(50.2, SD 9.4) exceeded that of the older group (47.6, SD 9.7), although this difference was
not statistically significant (p = 0.206).

Table 4. Baseline (preoperative) QoL and psychological scores by age group.

Measure <70 Years (n = 29), Mean (SD) ≥70 Years (n = 48), Mean (SD) p-Value

SF-36 Physical Component 47.2 (9.1) 43.2 (8.3) 0.048
SF-36 Mental Component 50.2 (9.4) 47.6 (9.7) 0.206
WHOQOL-BREF Physical 58.9 (7.7) 56.4 (7.9) 0.161

WHOQOL-BREF
Psychological 56.7 (8.3) 54.9 (8.0) 0.338

HADS (Anxiety) 9.9 (2.5) 10.3 (2.6) 0.513
HADS (Depression) 9.2 (2.3) 9.9 (2.7) 0.252

GAD-7 8.5 (2.9) 9.1 (3.3) 0.449

For WHOQOL-BREF domains, while the younger cohort showed somewhat higher
physical and psychological domain scores (58.9 and 56.7, respectively) than the older cohort
(56.4 and 54.9), these gaps did not achieve significance at the 5% level. Similarly, differences
in anxiety and depression, as measured by HADS, did not vary markedly between age
groups. Younger patients had a mean HADS (Anxiety) of 9.9 (SD 2.5) versus 10.3 (SD 2.6)
in older patients (p = 0.513). The GAD-7 measure revealed a comparable trend, with the
older group reporting a marginally higher score (9.1 vs. 8.5, p = 0.449).

Table 5 compares postoperative QoL and psychological scores at the 3-month mark for
younger (<70 years) vs. older (≥70 years) patients. Notably, the younger group displayed a
significantly higher SF-36 Physical Component score (56.1, SD 8.4) compared to the older
group (51.9, SD 9.0), with p = 0.041. This aligns with the baseline finding that younger
individuals tend to have better physical function. Although the SF-36 Mental Component
also favored younger adults (56.0 vs. 53.4), the difference was not statistically significant
(p = 0.151).

WHOQOL-BREF domains similarly trended higher in younger patients—67.4 (SD
8.2) vs. 64.1 (SD 8.5) for the Physical domain, and 64.2 (SD 7.2) vs. 61.0 (SD 7.5) for
the Psychological domain—yet neither difference reached the conventional threshold
of significance. With regard to psychological distress, younger adults reported slightly
lower anxiety and depression on HADS, although these differences were modest (6.9 vs.
7.4 for HADS Anxiety, 6.5 vs. 7.2 for HADS Depression). The GAD-7 score was also
somewhat lower in younger patients (4.6 vs. 5.4), again indicating a non-significant but
suggestive trend.
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Table 5. Three-month postoperative QoL and psychological scores by age group.

Measure <70 Years (n = 29), Mean (SD) ≥70 Years (n = 48), Mean (SD) p-Value

SF-36 Physical Component 56.1 (8.4) 51.9 (9.0) 0.041
SF-36 Mental Component 56.0 (8.1) 53.4 (8.6) 0.151
WHOQOL-BREF Physical 67.4 (8.2) 64.1 (8.5) 0.082

WHOQOL-BREF
Psychological 64.2 (7.2) 61.0 (7.5) 0.064

HADS (Anxiety) 6.9 (2.2) 7.4 (2.4) 0.351
HADS (Depression) 6.5 (1.8) 7.2 (2.1) 0.12

GAD-7 4.6 (2.1) 5.4 (2.7) 0.152

Notably, those who underwent total hip replacement consistently demonstrated larger
gains in SF-36 Physical scores compared to their partial hip replacement counterparts.
Younger patients receiving total hip replacements showed the greatest improvement in
post-operative SF 36 Physical scores, which improved by a mean of 9.0 points (95% CI
4.7–11.3; p = 0.012). Similarly, WHOQOL-BREF Physical domain changes were highest
in the total hip replacement group, particularly among younger patients (+10.0, SD 4.3),
suggesting that they reap enhanced functional and subjective quality-of-life benefits. The
difference in overall physical improvement between partial and total hip replacements
achieved statistical significance (p = 0.024 for SF-36 Physical, p = 0.019 for WHOQOL-
BREF Physical).

Age also played a role, with younger participants generally reporting larger gains in
physical function than older participants, though the difference was less pronounced for
WHOQOL-BREF Physical (p = 0.061). Regarding mental health, as measured by changes
in HADS Anxiety, total hip replacement recipients experienced greater anxiety reduction
(mean change of −3.0 for younger and −2.5 for older) compared to partial hip replacement
subgroups (p = 0.030), as seen in Table 6 and Figure 1.

Table 6. Change in QoL and psychological scores (preoperative to postoperative) by surgical type
and age group.

Subgroup ∆SF-36 Physical
(Mean, SD)

∆WHOQOL-BREF
Physical (Mean, SD)

∆HADS Anxiety
(Mean, SD)

Overall
p-Value

Partial < 70 years (n = 14) +6.5 (3.2) +8.3 (4.1) −2.3 (1.4)
Partial ≥ 70 years (n = 21) +5.7 (3.7) +7.4 (3.8) −2.0 (1.2)
Total < 70 years (n = 15) +9.0 (4.0) +10.0 (4.3) −3.0 (1.5)
Total ≥ 70 years (n = 27) +7.2 (3.5) +8.6 (3.9) −2.5 (1.6)
p-Value (Partial vs. Total) 0.024 0.019 0.03

p-Value (<70 vs. ≥70) 0.039 0.061 0.091 0.016

Table 7 outlines the relationships between key QoL domains and psychological
well-being at the 3-month postoperative mark. All associations were weak-to-moderate
(r = 0.30–0.48), indicating that better physical function coincided with modest reductions
in anxiety and depressive symptoms. The negative correlation between SF-36 Physical and
HADS Anxiety (r = −0.39, p = 0.002) indicates that patients with better physical function
tend to report lower anxiety levels. A similarly negative correlation appears between SF-36
Mental and HADS Depression (r = −0.42, p = 0.001).
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Figure 1. Mean change (∆) in SF 36 Physical Component, WHOQOL BREF Physical Domain, and
HADS A scores from baseline to 3 months. SF-36 domains range 0–100; HADS A 0–21.

Table 7. Correlations among postoperative QoL and psychological measures.

Comparison r-Value p-Value

SF-36 Physical vs. HADS Anxiety −0.39 0.002
SF-36 Mental vs. HADS Depression −0.42 0.001

WHOQOL-BREF Physical vs. GAD-7 −0.34 0.004
WHOQOL-BREF Psychological vs. GAD-7 −0.48 <0.001

SF-36 Physical vs. WHOQOL-BREF Physical 0.59 <0.001

WHOQOL-BREF domains also exhibited negative correlations with anxiety. WHOQOL-
BREF Physical vs. GAD-7 (r = −0.34, p = 0.004) underscores the link between a patient’s
perceived physical well-being and generalized anxiety levels. The WHOQOL-BREF Psy-
chological vs. GAD-7 comparison also showed a similar negative correlation (r = −0.48,
p < 0.001). Finally, there was a positive correlation between SF-36 Physical and WHOQOL-
BREF Physical (r = +0.59, p < 0.001).

Table 8 examines clinical outcomes and healthcare utilization across four subgroups
defined by both surgical type (partial vs. total) and age (<70 vs. ≥70). Mean length
of hospital stay ranges from 8.1 days (SD 2.2) among younger total hip replacement
patients to 9.6 days (SD 2.3) in older partial hip replacement recipients. While younger
individuals appear to have slightly shorter hospitalizations, the overall difference did not
reach statistical significance (p = 0.118).

Structured rehabilitation participation rates also vary by subgroup, from a high of
93.3% in younger total hip replacement patients to 74.1% in older total hip replacement
patients. This pattern may reflect both patient motivation and logistical barriers in older
populations. Readmission within 3 months—often a key indicator of complications or
inadequate postoperative care—was generally low across all groups. Notably, no patients
in the younger total hip replacement cohort were readmitted, whereas older partial hip
replacement patients had the highest readmission rate at 14.3%. However, these differences
did not achieve significance (p = 0.332). Follow-up compliance rates similarly hover in the
mid−80% to low−90% range, with younger total hip replacement patients again showing
a slightly higher level of engagement (90.2%) compared to other groups.
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Table 8. Clinical outcomes and healthcare utilization by subgroup.

Outcome Partial < 70
(n = 14)

Partial ≥ 70
(n = 21)

Total < 70
(n = 15)

Total ≥ 70
(n = 27) p-Value *

Mean Length of Stay (days, SD) 8.5 (2.1) 9.6 (2.3) 8.1 (2.2) 9.2 (2.4) 0.118
Received Structured Rehab, n (%) 12 (85.7) 16 (76.2) 14 (93.3) 20 (74.1) 0.176

Readmission Within 3 Months, n (%) 1 (7.1) 3 (14.3) 0 (0.0) 2 (7.4) 0.332
Follow-Up Compliance Rate (%) * 88.3 (9.2) 84.7 (10.1) 90.2 (8.4) 85.2 (9.6) 0.293

* SD of compliance percentage; Outcomes did not differ by rehab completion (p > 0.05).

4. Discussion
4.1. Physical Recovery

The study findings highlight the capacity for significant functional and psychological
improvements in patients undergoing hip fracture surgery, regardless of age category or
surgical approach. One salient observation is the generally larger gain in physical function
observed among individuals who underwent total hip replacement, suggesting that this
surgical method may offer certain advantages in restoring mobility and reducing pain.
However, both partial and total hip replacement recipients demonstrated noteworthy
enhancements in activity levels and self-reported wellness relative to their preoperative
baselines. Additionally, the decline in anxiety and depressive symptoms underscores the
interrelation between physical recovery and mental health. Early mobilization, structured
rehabilitation, and consistent follow-up appear integral to these favorable outcomes, allow-
ing timely identification of potential setbacks. Taken together, these results emphasize the
need for a holistic, multidisciplinary approach—one that addresses physical rehabilitation
alongside emotional support—to promote a more complete return to independence and
daily functional activities.

Differences related to patient age also emerged as significant. Younger adults typi-
cally presented with fewer comorbidities, superior baseline function, and, consequently,
a somewhat more rapid recovery trajectory following surgery. While older adults did
benefit substantially from the intervention, their improvements in physical function and
psychological well-being tended to be slightly lower. These disparities suggest that age
influences the speed and extent of surgical recovery. Nonetheless, the value of appro-
priate surgical management was evident across all patient demographics; older adults
with well-structured perioperative care still reported meaningful enhancements in daily
living activities and mental health. These findings underscore the importance of individ-
ualized rehabilitation protocols tailored to each patient’s physiological status and living
environment. By recognizing that older individuals might require more intensive sup-
portive measures—such as extended physiotherapy sessions, nutritional guidance, and
psychological counseling—clinicians can help ensure that no group is disadvantaged in
their path to recovery.

4.2. Psychological Impact

A noteworthy aspect of this research is the interplay between physical health gains
and mental health improvements. As patients regained mobility, many reported reductions
in anxiety and depressive symptoms. Conversely, diminished anxiety and depression likely
fostered more active participation in physical therapy exercises. This reciprocal relationship
highlights the importance of screening for mental health issues early in the postoperative
course. Interventions targeting patient anxiety—ranging from cognitive-behavioral ther-
apy to pharmacological treatment—could expedite engagement with rehabilitation and
optimize overall progress. Furthermore, the 3-month follow-up period revealed that most
patients had experienced marked gains in their quality of life by that juncture, though on-
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going monitoring is warranted to assess longer-term trends. In clinical practice, integrating
psychological support into orthopedic care pathways may enhance both the short- and
long-term outcomes of hip fracture repair. Recognizing and addressing these multifactorial
determinants of recovery is essential in delivering genuinely patient-centered care.

4.3. Sub-Group Differences

In a similar manner, Haddad et al. [25] utilized the EuroQol 5-Dimensions 5-Levels
questionnaire to demonstrate a significant association between increased age and deteriora-
tions in mobility, self-care, and usual activities, with older individuals experiencing marked
declines in the EuroQol Visual Analog Scale scores (r = −0.213, p = 0.003). Contrastingly,
Amarilla-Donoso et al.’s prospective observational study extended these findings by illus-
trating not only the immediate but also the sustained effects up to 12 months post-surgery,
using both the EQ-5D and SF-12 Health Survey [26]. Their findings highlight a persistent
decrease in the physical component summary from 38.6 at baseline to 33.5 at 12 months
(p < 0.001), alongside significant mental component declines. Both studies underscore
the necessity of early and ongoing postoperative rehabilitation and highlight the need
for standardized, long-term QoL assessments to better tailor recovery programs for this
vulnerable demographic. Furthermore, Amarilla-Donoso et al. [26] identified depression
status and functional ambulation as significant predictors of HRQOL, suggesting targeted
interventions could mitigate some of the QoL deterioration observed in these patients.

Moreover, Hammer et al.’s comparative cross-sectional study at Örebro University
Hospital revealed a deterioration in walking ability among patients with hip fractures in
2018 compared to those in 2008, despite an increase in hand grip strength and physical ac-
tivity levels [27]. Specifically, the 2018 cohort exhibited significantly greater multimorbidity
and a greater dependence in walking ability, with 70% requiring physical human support
compared to 43% in 2008. Conversely, Kajos et al.’s research contrasts the quality-of-life
outcomes in Hungarian public and private hospitals, finding that while both sectors saw
significant improvements in physical health scores 3 months post-hip replacement surgery,
improvements in mental health scores were significantly more pronounced in the private
sector [28]. Our trajectory of early physical recovery aligns with Amarilla Donoso et al. [26]
(∆SF 36 physical −5 points at 12 months) yet contrasts with the larger mental health gains
reported by Kajos et al. [28].

Importantly, Deutschbein et al. conducted a multicenter, prospective cohort study
to assess HRQOL 6 months post-hip fracture, using instruments like the EQ-5D-5L and
Oxford Hip Score [29]. Their findings revealed a significant decrease in HRQOL, with the
EQ-5D index values falling from a mean of 0.70 at the baseline to 0.63 after 6 months, and
the EQ-VAS decreasing from 69.9 to 59.4. Factors such as symptoms of depression and
anxiety, pre-fracture limitations in daily activities, and lack of referral to rehabilitation were
associated with worse outcomes. On the other hand, the FRAIL-HIP study by Loggers
et al. [30] explored the outcomes of nonoperative versus operative management of proximal
femoral fractures in frail, institutionalized older patients. They found that nonoperative
management was not inferior to surgical treatment in terms of HRQOL, with EQ-5D utility
scores remaining competitive across several assessments post-fracture.

In a similar manner, Kalmet et al. [31] assessed the impact of a multidisciplinary
clinical pathway (MCP) compared to usual care (UC) on elderly patients with hip fractures.
Their retrospective cohort study included 398 patients and found no significant differences
in QoL or pain, as measured by the SF-12 and the Numeric Rating Scale, between the
MCP and UC groups. However, the MCP group experienced significantly lower rates
of postoperative complications, suggesting some clinical benefits of the pathway despite
similar QoL outcomes. Conversely, de Abreu et al. [32] conducted a prospective study
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of 12 patients undergoing hemiarthroplasty of the hip, evaluating QoL using the SF-36
questionnaire before surgery and at 3 and 6 months postoperatively. Their findings indicate
that while physical health scores remained low, aspects related to general state and pain
showed high scores, with overall QoL being maintained over 6 months.

4.4. Clinical Implications

Timely surgical fixation of hip fractures paired with structured multidisciplinary
follow-up yields tangible gains in both physical function and psychological well-being
within 3 months of injury. The greater improvements observed after total hip arthroplasty
suggest that, when anatomically feasible and medically appropriate, choosing a total rather
than partial replacement may expedite restoration of mobility and independence. Never-
theless, the significant—albeit smaller—benefits achieved in the partial-replacement and
≥80-year cohorts confirm that age or baseline frailty should not delay operative man-
agement. Integrating early mental-health screening (HADS, GAD-7) into peri-operative
pathways is crucial, as declining anxiety and depression scores paralleled functional re-
covery and may reinforce adherence to rehabilitation. These findings support a patient-
centered algorithm that combines prompt surgery, individualized physiotherapy intensity,
and proactive psychological support to optimize quality-of-life trajectories and reduce
readmissions across the entire geriatric fracture population.

4.5. Study Limitations

While this prospective study offers valuable insights into hip fracture recovery, several
limitations warrant mention. First, the single-center design may constrain the general-
izability of these findings to broader populations, where different surgical protocols or
rehabilitation resources could alter outcomes. Second, the relatively modest sample size
diminishes the power to detect subtle but potentially meaningful differences across sub-
groups, particularly when stratifying by both age and surgical approach. Third, the 3-month
follow-up, although sufficient to capture early postoperative changes, might not reflect
long-term results, especially given that recovery from hip fractures can continue beyond
this period. Additionally, reliance on self-reported questionnaires introduces the possibility
of reporting bias, despite efforts to standardize data collection. Finally, because outcomes
were captured only to 3 months, our data describe short-term recovery and cannot address
late complications or long-term HRQoL trajectories. Future multicenter, larger-scale studies
with extended follow-up are needed to corroborate and refine these conclusions.

5. Conclusions
Hip fracture surgery substantially enhances both mobility and mental well-being. To-

tal hip arthroplasty yielded the largest physical gains, yet hemi arthroplasty also conferred
significant benefits. Although younger adults recovered faster, older patients achieved
clinically meaningful improvements when provided structured rehabilitation and psy-
chosocial support. These findings endorse an integrative, patient-centered pathway and
justify future multicenter trials with a longer follow-up to refine age- and procedure-specific
care algorithms.
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