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ABSTRACT

Background

Hip fractures in the elderly constitute a significant health challenge due to their association
with increased mortality, complications, and loss of functional independence. These
consequences are exacerbated in resource-limited settings such as India, where delays in
surgical management and limited rehabilitation support remain pervasive.

Objectives

This study aimed to assess the influence of frailty, surgical timing, and comorbidities on one-
year mortality and morbidity in elderly patients with operated hip fractures.

Methods

A prospective observational study was conducted at Mandya Institute of Medical Sciences from
January to December 2024. One hundred patients aged 260 years with radiologically confirmed
traumatic hip fractures who underwent surgical intervention were included. Demographics,
comorbidities, Clinical Frailty Scale (CFS) scores, timing of surgery (<48 hours vs. >48 hours),
and postoperative outcomes (in-hospital complications, Katz Index for ADL, 6-month and 1-
year mortality) were analyzed.

Results

The mean age was 73.1 £ 7.2 years, with females comprising 63%. Early surgery (<48 hours)
was performed in 62% of patients. Frailty (CFS >5) was observed in 36% of patients. One-year
mortality was 20%, with significantly reduced mortality in those operated early (15% vs. 32%,
p=0.02) and fewer complications (21% vs. 45%, p<0.01). Frailty independently predicted
mortality (OR 3.2).
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Conclusion

Early surgical intervention and frailty assessment are pivotal in predicting outcomes following
hip fracture surgery. There is a pressing need for systemic improvements in LMICs, including
fast-track surgical pathways and geriatric rehabilitation services.

Keywords: Hip Fracture, Frailty, Elderly, Early surgery, Mortality, India.

INTRODUCTION

Hip fractures are among the most common and serious injuries encountered in geriatric
orthopaedic practice. They are often caused by low-energy trauma, typically due to falls, and
reflect the increasing burden of osteoporosis and frailty in ageing populations. The
consequences of these injuries are not limited to the initial hospital stay but extend to long-
term disability, increased dependency, institutionalization, and early mortality. Studies suggest
that hip fractures represent a sentinel event in the elderly, often triggering a downward spiral
in health and function. 2

In addition to the individual burden, hip fractures pose a substantial economic challenge
to health systems worldwide. The costs associated with acute care, surgery, rehabilitation, and
long-term care are considerable. In India, where public healthcare resources are stretched,
these costs are frequently borne by families, exacerbating the social and economic impact of
the injury. In low- and middle-income countries (LMICs) such as India, where systemic delays in
surgical care, limited access to structured rehabilitation, and inadequate geriatric care
pathways contribute to suboptimal outcomes.l®! With India’s elderly population growing
rapidly, the incidence of hip fractures is expected to rise substantially, exacerbating the
demand on already strained healthcare services.*?

Emerging literature identifies frailty and surgical timing as two of the most crucial
determinants of outcomes following hip fracture surgery. Frailty, characterized by reduced
physiological reserves and resistance to stressors, is an established predictor of poor surgical
recovery and mortality.[*% The Clinical Frailty Scale (CFS), a validated and practical tool, allows
clinicians to assess frailty and stratify patients according to risk. Similarly, timely surgical
intervention—ideally within 48 hours of admission-has been shown to significantly reduce
mortality and complication rates.[®7]

Despite these insights, routine frailty screening and protocol-driven early surgery
remain inconsistently implemented in India. Challenges such as delayed referrals, limited ICU
beds, lack of orthogeriatric collaboration, and underdeveloped post-operative rehabilitation
infrastructure compound the risks associated with hip fractures.[®3!

This prospective study was conducted in a tertiary care hospital in Karnataka to evaluate
the determinants of one-year mortality and morbidity in elderly patients undergoing surgical
management for hip fractures. Special focus was placed on frailty status, surgical timing, and
comorbidities, with an aim to inform context-specific strategies for improving patient outcomes
in resource-constrained settings.

OBIJECTIVES

1. To evaluate the determinants of one-year mortality and morbidity in elderly patients
undergoing surgical management for hip fractures.

2. To assess the relationship between the timing of surgical intervention (within 48 hours vs.
after 48 hours) and one-year mortality and complication rates.
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3. To evaluate the prognostic significance of frailty, measured using the Clinical Frailty Scale
(CFS), in predicting postoperative mortality and functional outcomes.

4. To investigate the influence of associated or underlying medical conditions on short- and
long-term postoperative outcomes.

5. To assess functional recovery at one year post-surgery using validated indices such as the
Katz Index of Independence in Activities of Daily Living.

MATERIALS AND METHODS

This was a prospective observational study conducted in the Department of Orthopaedics at
Mandya Institute of Medical Sciences, Mandya, Karnataka, India. The study period spanned
from January to December 2024.

Study Population

Patients aged 60 years and above who were admitted with a traumatic hip fracture and
underwent surgical fixation were screened for eligibility. A total of 100 patients who met the
inclusion criteria were enrolled and followed for a duration of one year.

Inclusion Criteria

o Patients aged 260 years

e Radiologically confirmed traumatic hip fracture
o Ambulatory status prior to injury

e Willing and able to provide informed consent

Exclusion Criteria

e Pathological fractures due to malignancy or metabolic bone disease
e Terminalillness (e.g., advanced malignancy)

e Pre-injury bedridden status

e Polytrauma

e Patients who refused consent

Data Collection

Demographic details including age and sex were documented. Clinical parameters such as
frailty (assessed using the Clinical Frailty Scale), presence of comorbidities (diabetes, CKD,
hypertension), and time to surgery (categorized as <48 hours or >48 hours from admission)
were recorded. In-hospital complications such as pneumonia, delirium, surgical site infection,
and deep vein thrombosis (DVT) were noted. Functional status at one-year follow-up was
assessed using the Katz Index of Independence in Activities of Daily Living (ADL). Mortality was
recorded at 6 months and 1 year.

Statistical Analysis

The collected data were compiled in Microsoft Excel and analyzed using SPSS software version
26.0. Descriptive statistics were used for demographic and clinical characteristics. Categorical
variables were compared using the chi-square test. Logistic regression analysis was employed
to identify independent predictors of one-year mortality. A p-value <0.05 was considered
statistically significant.
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RESULTS
Atotal of 100 elderly patients (260 years) who sustained traumatic hip fractures and underwent
surgical fixation were enrolled in the study. The mean age of the cohort was 73.1 + 7.2 years,
with a predominance of female patients (63%), consistent with the gender-based prevalence
of osteoporosis. The fracture pattern was primarily intertrochanteric, with fewer cases of
femoral neck fractures.

Of the total, 62% underwent early surgical intervention (within 48 hours of admission),
while 38% experienced delayed surgery. Patients in the early surgery group tended to be
younger and less frail.

Frailty and Comorbidities

Frailty (CFS 25) was observed in 36% of patients. Frail individuals were typically older (>75
years) and predominantly female. Common underlying medical conditions included
hypertension (60%), diabetes mellitus (42%), and chronic kidney disease (18%). Frail patients
had a significantly higher burden of these comorbidities compared to non-frail patients.

Mortality Analysis

¢ The overall 6-month mortality rate was 13%, and the 1-year mortality rate was 20%.

¢ Among patients who underwent early surgery, 1-year mortality was 15%, whereas it was
significantly higher at 32% in those who had delayed surgery (p=0.02).

e Frailty was a strong independent predictor of mortality. The 1-year mortality among frail
patients was 31%, compared to 13% among non-frail individuals.

e Logistic regression analysis showed that patients with a CFS score 25 had a 3.2-fold
increased risk of death at one year (OR 3.2; 95% Cl: 1.8-5.6).

Postoperative Complications

e Complication rates were markedly higher in patients who underwent delayed surgery (45%)
compared to the early surgery group (21%) (p<0.01).

e The most frequent postoperative complications were pneumonia (12%), delirium (10%),
surgical site infections (7%), and deep vein thrombosis (5%).

e Frail patients experienced more complications overall than non-frail patients (39% vs. 26%).

Functional Outcomes

e Atone-year follow-up, 48% of patients were dependent in at least one activity of daily living
(as per the Katz Index).

e Functional dependence was significantly more common in the frail and delayed-surgery
subgroups.

e Cognitive decline was reported in 22% of patients, and 12% experienced secondary
fractures within one year.

Early Surgery (<48h,| Delayed Surgery

Parameter Total (n=100) n=62) (>48h, n=38)
Mean Age (years) 73.1+7.2 — —
Female (%) 63% — —
Frail (CFS 25) (%) 36% — —
Hypertension (%) 60% — —
Diabetes Mellitus (%) 42% — —
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Chronic Kidney Disease (%) 18% - —
6-Month Mortality (%) 13% - —
1-Year Mortality (%) 20% 15% 32% (p=0.02)
Overall Complication Rate (%) 31% 21% 45% (p<0.01)
ADL Dependency at 1 Year (%) 48% — —
Cognitive Decline at 1 Year (%) 22% — —
Secondary Fractures at 1 Year (%) 12% - —

Table 2: Summary of Key Results

Preoperative Fracture
Intertrochanteric Femur

Preoperative Fracture
Subtrochanteric Femur

Postoperative Fracture
Intertrochanteric Femur Treated with

Postoperative Fracture
Intertrochanteric Femur Treated with
PFN

_PFNA2

Postoperative Fracture Subtrochanteric{Postoperative Fracture Subtrochantena

Femur Treated with Long PFN

Femur Treated with Long PFNA2

Preoperative Fracture Neck of
Femur

Postoperative Fracture Neck of Femur
Treated with Bipolar Hemiarthroplasty|

Postoperative Fracture NECK of
Femur Treated with COXA Bypass
and Bipolar Hemiarthroplasty

Table 1: Radiographic representation of different hip fractures and their treatment

DISCUSSION

Our prospective study highlights frailty and delayed surgical intervention as key determinants
of mortality and morbidity in elderly patients undergoing hip fracture surgery.”-8! To place our
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findings in context, we compared them with global benchmarks across two domains: mortality

predictors and functional outcomes.

Factor Present Study (India) | Smith et al. (2023) | Garcia et al. (2022)
1-Year Mortality 20% 22-30% 18-25%
Frailty (CFS =5) 36% (OR 3.2) 25-30% (OR 2.9) 20-25% (OR 2.5)
Delayed Surgery (>48h) 38% (p<0.01) 35% (p=0.01) 40% (p=0.002)

Table 3: Mortality Predictors — Global vs. Indian Data

Our 1-year mortality rate of 20% is comparable with international studies,!””
confirming that surgical hip fractures carry a substantial risk of death globally. Importantly,
frailty emerged as a strong independent predictor of mortality in all cohorts.[>®10 Additionally,
delayed surgery was consistently linked to higher mortality across studies, underlining the
necessity of early surgical intervention.

Outcome Present Study | Taylor et al. (2023) Chen et al. (2023)
ADL Dependency 48% 40-45% 50-55% (frail patients)
Secondary Fractures 12% 15% 18%
Cognitive Decline 22% 25% 30%
Table 4: Functional Outcomes at 1-Year

Nearly half of our patients were functionally dependent at 1-year post-surgery, as
measured by the Katz Index. This finding mirrors dependency rates reported by Taylor and Chen
et al.[%1 particularly in frail populations. Moreover, cognitive decline and secondary fracture
rates in our study were slightly lower than international data but still clinically significant.

Overall, our study underscores the dual importance of clinical (frailty) and system-level
(surgical delay) factors in shaping patient outcomes. The consistent alignment of our results
with global literature enhances their generalizability and strengthens the case for immediate
implementation of frailty assessment and early surgery protocols in geriatric trauma care
across LMICs like India.

Key Recommendations

e Prioritize early surgical intervention within 48 hours

Implement routine frailty screening (e.g., CFS) in elderly trauma care
Develop standardized post-operative rehabilitation pathways
Expand surgical capacity and ICU support in public hospitals

CONCLUSION
This prospective study demonstrates that frailty and delayed surgical intervention are
independent predictors of mortality and morbidity in elderly patients with hip fractures. Frailty,
as measured by the Clinical Frailty Scale (CFS), was associated with a threefold increase in one-
year mortality. Similarly, delayed surgical intervention beyond 48 hours was significantly
associated with increased rates of postoperative complications and mortality.

These findings underscore the necessity of incorporating routine frailty assessment into
the standard preoperative evaluation for elderly patients presenting with hip fractures. Timely
surgical management-ideally within 48 hours-should be prioritized to reduce adverse
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outcomes. Implementation of multidisciplinary pathways involving orthopaedics, anaesthesia,
geriatrics, and rehabilitation specialists is crucial to streamline care.
Health systems in low- and middle-income countries (LMICs) must invest in
strengthening surgical infrastructure, ensuring the availability of ICU beds, optimizing
perioperative protocols, and establishing dedicated geriatric fracture units. Furthermore,
expanding access to structured post-operative rehabilitation and community support systems
can enhance functional recovery and reduce long-term dependency.
In conclusion, timely surgical intervention and comprehensive frailty screening
represent actionable strategies that can significantly improve short- and long-term outcomes
in elderly patients with hip fractures, especially in resource-constrained settings.
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