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Abstract: This retrospective cohort study evaluated predictors of functional outcomes after hip
fracture surgery among 82 adults (>18 years) treated at the Department of Traumatology and
Orthopaedics, Fergana Medical Institute of Public Health. Functional recovery at six months was
assessed using the Barthel Index and mobility status. Older age, higher comorbidity burden,
reduced hand-grip strength, and surgical delay longer than 48 hours were identified as
independent predictors of poor recovery (p < 0.05). Pre-fracture assisted ambulation showed an
association but was not statistically significant in the multivariate model. These findings
highlight the value of early surgery and pre-operative functional assessment to improve
postoperative outcomes. Risk-oriented rehabilitation strategies may contribute to enhancing
functional recovery in adult hip fracture patients.
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Introduction

Hip fractures represent a major cause of morbidity, functional decline and increased mortality,
particularly in older adults. Previous research has identified age, pre-fracture functional status,
comorbidities, and surgical delay as key predictors of outcome after hip fracture surgery [1-3]. A
systematic review of 81 studies found low hand-grip strength and frailty emerging as important
predictors of poor functional recovery and mortality in hip fracture patients. Other work
emphasises that pre-fracture independence in activities of daily living (ADL) strongly influences
the capacity to regain functional status postoperatively. Despite abundant data in geriatric
populations, there remains a gap in research focusing on younger adult populations (i.e., >18 yrs)
in diverse settings such as Central Asia. The present study aimed to investigate predictors of
functional outcomes following hip fracture surgery in a cohort of 82 adult patients (aged >18
years) treated at the Department of Traumatology and Orthopaedics, Fergana Medical Institute of
Public Health. We hypothesised that older age, higher comorbidity burden, worse pre-fracture
mobility, and delayed surgery would be associated with worse functional recovery at 6 months.
Materials and Methods:

This retrospective cohort study was conducted at the Department of Traumatology and
Orthopaedics, Fergana Medical Institute of Public Health. Institutional research approval was
obtained. All patients aged >18 years who underwent surgical fixation for hip fracture between
January 2018 and December 2023 were identified. Exclusion criteria included pathological
fractures due to malignancy, high-energy trauma (e.g., motor vehicle accident), or prior hip
surgery. In total, 82 patients met inclusion criteria.

Baseline data collected from medical records included age, sex, fracture type (femoral neck vs
trochanteric), time from admission to surgery (hours), pre-fracture mobility status (independent
vs assisted), comorbidity count (based on Charlson Comorbidity Index adapted), hand-grip
strength on admission, ASA (American Society of Anesthesiologists) grade, and discharge
functional status.

Results:
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Among the 82 patients, mean age was 67.4 + 13.2 years (range 19-92); 54 (65.9 %) were female.
Fracture type was femoral neck in 47 (57.3 %) and inter-trochanteric in 35 (42.7 %). Median
time to surgery was 48 h (IQR 24—72 h). Pre-fracture independent ambulation was reported in 69
(84.1 %) patients. Mean comorbidity count was 2.1 + 1.3; mean hand-grip strength on admission
was 22.8 + 7.4 kg. At 6 months post-surgery, 50 patients (61.0 %) achieved good recovery and
32 (39.0 %) had poor recovery.

Univariate analysis showed that patients with poor recovery were older (mean 72.1 vs 64.0 yrs, p
= 0.003), had higher comorbidity count (2.8 vs 1.6, p = 0.001), lower hand-grip strength (18.5 vs
25.6 kg, p <0.001), more likely to have delayed surgery >48 h (62.5 % vs 36.0 %, p =0.01), and
pre-fracture assisted ambulation (25.0 % vs 6.0 %, p = 0.004). Fracture type and sex were not
significantly different between groups.

In multivariate logistic regression, independent predictors of poor recovery were: age (OR 1.07
per year, 95 % CI 1.02—1.12, p = 0.005), comorbidity count (OR 1.45 per additional comorbidity,
95 % CI 1.10-1.92, p = 0.008), hand-grip strength (OR 0.89 per kg increase, 95 % CI 0.83-0.95,
p < 0.001), and time to surgery >48 h (OR 2.32, 95 % CI 1.04-5.16, p = 0.04). Pre-fracture
assisted ambulation trended toward significance (OR 1.96, 95 % CI 0.88-4.35, p = 0.10).
Discussion

Our findings corroborate those of prior studies in geriatric hip fracture populations showing that
older age, higher comorbidity burden, low hand-grip strength and surgical delay predict poorer
functional recovery [2, 8]. Uniquely, our study extends these findings to an adult population in a
Central Asian setting (Fergana, Uzbekistan). The strong association of hand-grip strength with
recovery aligns with emerging evidence emphasising physical performance and sarcopenia in
functional outcome prediction [2]. As Kang et al. reported, age, comorbidities, fracture site,
cognitive function and gait speed were significant in recovery of function and quality of life after
hip fracture. Surgical delay >48 h has been recognised as a modifiable system-factor influencing
outcomes [3]. Our finding reinforces the need for timely surgical intervention.

Pre-fracture independence in ambulation was associated with outcome in univariate but not
multivariate analysis; this may reflect collinearity with hand-grip strength and comorbidity count.
Much of the literature emphasises that pre-fracture ADL status is critical [1, 8]. Our cohort’s
mean age (67 yrs) is younger than many published studies of hip fractures which often involve
patients >80 yrs; yet the same predictors apply, suggesting generalisability across adult age
groups. Contextually, resource constraints and delayed surgical access may exacerbate recovery
deficits in our setting; system-level improvements should target reduced time to surgery and pre-
operative physical optimisation.

Limitations of our study include its retrospective design, single-centre nature, modest sample
size (n = 82) and absence of cognitive function or gait-speed measures. Future research should
include prospective assessment of frailty indices, pre-operative physiotherapy, and longer-term
follow-up at 12 months. Nonetheless, our study emphasises simple and readily-available
predictors (age, comorbidity count, hand-grip strength, surgical delay) that can stratify risk of
poor recovery and inform targeted interventions in the postoperative period.

Conclusion

In adult patients (>18 yrs) undergoing hip fracture surgery at the Department of Traumatology
and Orthopaedics, Fergana Medical Institute of Public Health, older age, higher comorbidity
burden, lower hand-grip strength and surgical delay beyond 48 h were independent predictors of
poor functional recovery at 6 months. These findings should inform pre-operative risk
stratification, resource allocation, and targeted rehabilitation and suggest that measures to reduce
surgical delay and enhance pre-operative muscle strength may improve recovery outcomes.
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