Clinical characteristics and outcomes of geriatric proximal femur fractures: A retrospective cohort study at ebrahim haji charitable health centre


ABSTRACT

Introduction
Proximal femur fractures are a significant cause of morbidity and mortality among the elderly, often requiring prompt surgical intervention. This study aimed to evaluate the clinical characteristics, injury patterns, treatment modalities, and clinical outcomes of geriatric patients with proximal femur fractures treated at Ebrahim Haji Charitable Health Centre.

Methodology
A retrospective analysis was conducted on all patients aged 60 years and above who sustained proximal femur fractures and were treated at the Ebrahim Haji Charitable Health Centre between January 2023 and December 2024. Data were collected using a structured form and included demographic details, injury mechanism, treatment type, surgical timelines, and post-operative outcomes (dichotomized Harris Hip Score and mortality at 1 year). Univariable and multivariable logistic regression analyses were conducted to identify predictors.

Results
A total of 55 patients were included, with the majority being female (76.4%) and aged 75 years or older (56.4%). The predominant mechanism of injury was trivial falls (94.5%). Most patients presented to the hospital more than 24 hours after injury (67.3%), though 87.3% underwent surgery within 48 hours of admission. Intracapsular fractures were the most common diagnosis (50.9%) and the most common procedure carried out was arthroplasty (50.9%). Comorbidities were present in 69.1% of patients, with hypertension (50.9%) being the most common. Majority of the patients (80.0%) achieved a good Harris Hip Score at 1 year post surgery and the 1-year mortality rate was 10.9%. On multivariable analysis, female sex was independently associated with lower mortality (AOR 0.099, p = 0.036) while hemoglobin of ≤ 10g/dL was associated with increased mortality (AOR 17.888, p = 0.023). Diagnosis of intracapsular fracture was the only independent predictor of a good functional outcome (AOR 5.83, p=0.046).

Conclusion
Geriatric proximal femur fractures at our center primarily affect elderly females and are most often due to low-energy falls. Low hemoglobin and male sex independently predict mortality, while intracapsular fractures independently predict better functional outcomes. These findings highlight the importance of early medical optimization prior to surgery.
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INTRODUCTION
Proximal femoral fractures in geriatrics are common and have significant morbidity and mortality rates and functional decline(1). These fractures can be broadly classified as intra-capsular or extra-capsular fractures, each requiring different management strategies. Numerous studies have shown the prevalence of these injuries from 250-350 per 100,000 person years with the prevalence in women being as high as 500-800 per 100,000 person years(2,3). Available data from Sub Saharan Africa suggest that hip fracture incidence is increasing, although reported rates remain lower than high income settings (4). 
Osteoporosis is the primary underlying risk factor for proximal femur fracture in the elderly. Additional risk factors include female sex, increasing age and comorbid conditions such as hypertension and diabetes (1, 5). Female gender and advanced age are major risk factors for fragility fractures and showed by various studies (1, 5, 6). Insufficient serum calcium and vitamin D have also been found to be a risk factor for proximal femoral fractures. 
Falls are the most common mechanisms leading to proximal femur fragility fractures (7). This highlights the importance of effective preventive measures including implementation of fall prevention programs, public health campaigns and promotion of exercises and healthy diet aimed at improving bone health (8).
Management of proximal femur fractures is complex and involves a multidisciplinary team. Evidence suggests that surgical intervention within 24 hours of admission is associated with improved mobility, as early as the 7th post operative day (9). In contrast, delays beyond 48 hours, commonly due to medical comorbidities and anemia, have been associated with increased complications (10). Pre-op medication use, intra-op bleeding and post-operative use of blood thinners for deep venous thrombosis prophylaxis also needs to be well balanced to avoid complications including anaemia and multiple blood transfusions (11).
Surgical management of proximal femur fractures is generally associated with better outcomes, unless contraindications to surgery are present. Intra-capsular fractures can either be treated by fixation with cannulated screws or dynamic hip screws if diagnosed early in younger population (12). In elders above 65 years, those with displaced fractures and those who are surgically treated after 48 hours have better outcomes with replacement; total or partial hip replacement. Total hip replacement has generally better functional outcomes but also a higher rate of dislocations and longer surgery time compared to hemiarthroplasty. Extra capsular fractures are commonly managed with fixation devices such as Angled blade plate, dynamic hip screw or proximal femoral nail among other options. The choice of anesthesia depends on the patient comorbidities and perioperative risk, with the ASA classification being pivotal in risk stratification and patient counselling. 
Adequate pain control in the pre and post operative period of geriatric patients is a vital aspect for proper recovery and functional rehabilitation of the patient. Multi-modal methods of pain control are commonly employed, with opioid use being a common component in up to 6.4% of geriatric patients, even though it can cause complications such as addiction and respiratory depression (13).
Another important aspect determining outcomes is rehabilitation post-surgery. In Tanzania, there is scarcity of rehabilitation centres especially those aimed at improving quality of life in geriatrics after proximal femur fractures. In other settings, having such dedicated centres has been shown to improve recovery and treatment outcomes (14). Quality of life of the elders after sustaining proximal femoral fracture generally depends on the patient characteristics, the fracture pattern, the surgical fixation and the rehabilitation program (15, 16). Extended immobilization, delayed surgery and non-surgical management is linked to worse functional outcome and longer recovery time, if any (15).
Complications of surgical treatment of geriatric femoral fractures include mortality and morbidity. Orthopedic complications include non-union, mal-union, shortening, sarcopenia and stiffness to mention a few. Non-orthopedic complications include anaemia, urinary tract infection and bed-sores (16).
This study aims to investigate the relationship between patient demographics, clinical characteristics, surgical treatment with patient outcomes of proximal femoral fractures at one of the private hospitals in Dar-es-salaam, Tanzania.

Importance of the study.
This study addresses an important gap in geriatric orthopedic literature by providing real-world clinical and outcome data on proximal femur fractures from a Sub-Saharan African setting, where similar evidence remains scarce. With the global incidence of fragility fractures on the rise, especially in low resource settings, information from this setting is essential for guiding clinical decision making and health system planning. By identifying locally relevant predictors of mortality and functional outcome, this study highlights potentially modifiable targets for pre-operative optimization and resource allocation. The findings from this research therefore contribute to the global understanding of geriatric fracture management and offer practical insights for clinicians and policy makers in resource-constrained environments. 
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MATERIALS AND METHODS
Study design and area
This study design was a retrospective observational study done at Ebrahim haji charitable health Centre, a non-profit charitable health centers operating in urban Dar es salaam. 

Study population
This study involved elderly patients above 60 years who were admitted with proximal femoral fractures and treated at Ebrahim Haji charitable health center from January 2023 to December 2024.

Sampling procedures
A census sampling method was employed. All eligible patients aged above 60 years who were admitted and treated for a proximal femur fracture during the study period were included. As the entire accessible population during the study period was analyzed, formal sample size calculation was not performed.

The study period of January 2023 – December 2024 was selected because it contained complete data for the patients following the implementation and stabilization of the Centre’s electronic medical records, ensuring improved completeness, accuracy and retrievability of the data.
Inclusion and exclusion criteria

Inclusion criteria
Patients aged 60 years or above with proximal femur fracture admitted during the time frame (January 2023 to December 2024).


Exclusion criteria
Multiple fractures (non-isolated injury) and those with incomplete data were excluded. Patients for whom consent for use of their medical records was not granted, where applicable, were excluded.

Study outcomes and measures

The main outcome variables for this study were the functional outcome and mortality at 1 year following proximal femoral fractures.
The functional outcome was assessed using the Harris hip score and dichotomized as poor and good (Table 1)
Table 1: Grading used for Harris Hip score
	Score <80
	Poor 

	Score 80 or above
	Good 



Definition of clinical variables
All clinical variables were ascertained retrospectively from documented medical records within the Electronic Medical Records system. Osteoporosis was identified based on either a documentation of a prior clinical diagnosis or the presence of radiographic features consistent with osteoporosis as assessed by the treating orthopedic surgeon. Comorbidities (including Diabetes, Hypertension and other comorbidities) were defined based on documented physician diagnoses at the time of admission or active treatment for the comorbidities at the time of admission. These variables were coded as binary categorical variables (present/absent) for analytical consistency. Laboratory related variables such as hemoglobin levels were extracted from laboratory results on admission and categorized using their relevant normal limits. Anemia was defined based on the hemoglobin levels on admission, with ≤10 g/dL considered clinically significant. 

Data collection
The fracture registry, where all patients with fractures are enrolled, was checked and all those patients with proximal femoral fractures were identified and thereafter their socio-demographic details were retrieved. Clinical details, theatre notes and follow-up are documented in the health management system, from where the details for this study were captured. All these data were entered into a structured questionnaire which was then filled in an Ms Excel sheet. 

[bookmark: _Toc101787221][bookmark: _Toc172712394]Follow-up time
All patients were followed up for 12 months from the time of injury.
The radiographs 
[bookmark: _Toc519680407][bookmark: _Toc14548404][bookmark: _Toc41426416][bookmark: _Toc101782882][bookmark: _Toc101787222][bookmark: _Toc172712395]X-rays for all patients were done at the time of admission. These included X ray of the lateral view of the femur. Further views were taken if clinically indicated. Admission x rays were used to define the anatomical diagnosis of the fracture (Neck, Intertrochanteric or subtrochanteric fracture) and then recorded as intracapsular or extracapsular. Control X rays were done within 24 to 48 hours post surgery. During the follow-up period, X-rays were repeated if there was a clinical indication to do so.
Data management analysis
Data generated from above were reviewed to ensure accuracy and completeness. Data cleaning was performed to identify and correct any missing values or entry errors and thereafter coded prior to analysis. Statistical analysis was conducted using the SPSS version 27 software. Continuous variables in the study were dichotomized using clinically relevant thresholds. This approach was adopted due to the limited number of outcome events, particularly mortality, to avoid sparse data bias and unstable estimates that may arise from having multiple categories for these variables. While this approach may reduce statistical power and obscure potential dose-response relationships, it was considered a pragmatic strategy to retain interpretability and analytical feasibility. Results were therefore interpreted with appropriate caution, acknowledging the limitations introduced by the use of this approach. 
Descriptive data analyses were conducted to obtain summaries of the variables using frequencies and percentages. In addition to the categorical classification of the outcome, the Harris Hip Score was also analyzed as a continuous variable. Summary statistics including mean and standard deviation were calculated to provide a more comprehensive representation of the postoperative functional outcomes.
Comparative analysis was conducted to assess the association between the variables and Chi-2 or Fisher’s exact test was used as appropriate. P-value of less than 0.05 was considered significant.
Univariable binary logistic regression analyses were performed to identify factors associated with mortality and functional outcome, as measured by the Harris Hip Score (HHS). Variables demonstrating statistical association at a threshold of p ≤ 0.20 on univariable analysis were considered eligible for multivariable modelling. In addition, variables deemed clinically relevant a priori, based on existing literature and clinical judgment, were also included irrespective of univariable significance.
Separate multivariable binary logistic regression models were constructed for mortality and HHS outcomes using a backward likelihood ratio (LR) elimination approach. Variables were sequentially removed based on non-significance until a parsimonious final model was achieved. Adjusted odds ratios (AORs) with corresponding 95% confidence intervals (CIs) were reported. Given the limited number of outcome events, the number of variables included in the multivariable models was deliberately restricted to minimize the risk of overfitting, and all the results were therefore interpreted cautiously. The findings should be taken in the light of hypothesis generating evidence rather than definitive.
Results were then presented in tables and figures as appropriate to enhance clarity and facilitate interpretation.


RESULTS
A total of 55 patients with proximal femur fractures were enrolled in this study and nearly half (43.7%) were aged 75 years and above. Majority (76.4%) of patients were female and most (94.5%) of the patients reported injury via a trivial fall. Most patients arrived at the hospital within 3 days of sustaining the injury, although only one third presented within the first 24 hours. Surgical intervention was performed within 48 hours of admission in the majority of cases. (Table 2)
Upon admission, pain control was done using multimodal approach including non-pharmacological modalities such as skin traction and medicines such opioid. Pethidine was used in about a quarter of the patients. (Table 2) More than half of the geriatric patients with proximal femur fracture had anaemia, a quarter (25.5%) having a hemoglobin of less than 10g/dL. 
Table 2: Baseline Demographic and clinical characteristics of Geriatric Proximal Femur Fracture Patients (N=55)
	Characteristic
	N
	%

	Demographics

	Age
	 
	 

	< 75 years
	24
	43.6

	≥ 75 years
	31
	56.4

	Sex
	 
	 

	Male
	13
	23.6

	Female
	42
	76.4

	Occupation
	
	

	Other Profession
	8
	14.5

	Housewife/Retired
	47
	85.5

	Injury Characteristics

	Mechanism of Injury
	 
	 

	Trivial fall
	52
	94.5

	Non-trivial mechanism (MTC)
	3
	5.5

	Side of Injury
	
	

	Left
	33
	61.2

	Right
	22
	38.8

	Diagnosis
	 
	 

	Intracapsular
	28
	50.9

	Extracapsular
	27
	49.1

	Presentation, peri and post-operative factors

	Time to Hospital
	 
	 

	Early presentation ≤ 24 hours
	18
	32.7

	Late presentation > 24 hours
	37
	67.3

	Time to Surgery
	 
	 

	Early surgery < 48 hours
	48
	87.3

	Late surgery ≥ 48 hours
	7
	12.7

	Procedure Performed
	
	

	Arthroplasty
	28
	50.9

	Internal Fixation
	27
	49.1

	Pethidine Use
	 
	 

	Yes
	15
	27.3

	No
	40
	72.7

	Hemoglobin
	 
	 

	≤ 10 g/dL
	14
	25.5

	> 10 g/dL
	41
	74.5

	Hypertension
	 
	 

	Yes
	28
	50.9

	No
	27
	49.1

	Diabetes
	 
	 

	Yes
	12
	21.8

	No
	43
	78.2

	Other Comorbidities
	 
	 

	Present
	21
	38.2

	Absent
	34
	61.8

	ASA Category
	 
	 

	Good (ASA I–II)
	43
	78.2

	Poor (ASA III–IV)
	12
	21.8

	Anaesthesia
	 
	 

	Spinal
	46
	83.6

	General
	9
	16.4

	Intraoperative Time
	 
	 

	≤ 120 minutes
	36
	65.5

	> 120 minutes
	19
	34.5

	Post-op Blood Transfusion
	 
	 

	Yes
	46
	83.6

	No
	9
	16.4

	Post-op Complications
	 
	 

	Yes
	15
	27.3

	No
	40
	72.7


ASA: American Society of Anaesthesiologists physical status classification
More patients (61.2%) sustained injury to the left hip, and more than half (50.9%) had hypertension whilst 21.8% had diabetes. Intracapsular (50.9%) and extracapsular (49.1) fractures were almost equally diagnosed, similarly arthroplasty (50.9%) and internal fixation (49.1%) were almost equally performed. (Table 2). 
Spinal anaesthesia was used in majority of the procedures (83.6%), and most patients were classified as having good anaesthetic risk (78.2%) based on ASA categorization (I and II). Intraoperative time was 120 minutes or less in nearly two thirds of the cases (65.5%). Majority of the patients required post operative blood transfusion (83.6%) and approximately a quarter of all patients developed post operative complications (27.3%).
Table 3: Outcomes of geriatric proximal femur fractures treated surgically
	Mortality at 12 months
	N (55)
	%

	Yes
	6
	10.9

	No
	49
	89.1

	Harris hip score at 1 year
	N (49)
	%

	Good

	39
	79.6

	Poor

	10
	20.4


All deaths occurred before 6 months of follow-up with no additional deaths in the period between 6 month – 12 months. 
Table 4: Outcomes and associations
	 
	 
	Mortality
	Harris Hip Score

	 
	 
	Alive (%)
	Dead (%)
	OR (CI)
	P-value
	Good (%)
	Poor (%)
	OR (CI)
	P-value

	Age
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Less Than 75
	24 (100)
	0 (0)
	E
	 
	18(75)
	6(25)
	0.571(0.139-2.348)
	0.496

	 
	More than 75
	25 (80.6)
	6 (19.4)
	 
	 
	21(84)
	4(16)
	 
	 

	Sex
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Male
	9 (69.2)
	4 (30.8)
	0.113 (0.018-0.712)
	0.023
	6(66.7)
	3(33.3)
	0.424(0.085-2.118)
	0.364

	 
	Female
	40 (95.2)
	2 (4.8)
	 
	 
	33(82.5)
	7(17.5)
	 
	 

	Occupation
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Housewife/Retired
	8 (100)
	0 (0)
	E
	 
	6(75)
	2(25)
	0.727(0.123-4.30)
	0.659

	 
	Other Profession
	41 (87.2)
	6 (12.8)
	 
	 
	33(80.5)
	8(19.5)
	 
	 

	Osteoporosis
	 
	 
	 
	 
	 
	 
	 
	 

	 
	No
	48 (90.6)
	5 (9.4)
	9.6 (0.517-178.144)
	0.208
	38(79.2)
	10(20.8)
	E
	 

	 
	Yes
	1 (50)
	1(50)
	 
	 
	1(100)
	0(0)
	 
	 

	Fall
	 
	 
	 
	 
	 
	 
	 
	 

	 
	No
	45(90)
	5 (10)
	2.25 (0.209-24.266)
	0.452
	35(77.8)
	10(22.2)
	E
	 

	 
	Yes
	4 (80)
	1 (20)
	 
	 
	4(100)
	0(0)
	 
	 

	Mechanism
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Trivial Fall
	47 (90.4)
	5 (9.6)
	4.7 (0.359-61.497)
	0.298
	38(80.9)
	9(19.1)
	4.222(0.240-74.13)
	0.37

	 
	MTC
	2 (66.7)
	1 (33.3)
	 
	 
	1(50)
	1(50)
	 
	 

	Time to Hospital
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Early presentation: ≤24 hours
	17 (94.4)
	1 (5.6)
	2.656 (0.287-24.608)
	0.651
	14(82.4)
	3(17.6)
	1.307(0.291-5.870)
	1

	 
	Delayed presentation: >24 hours
	32 (86.5)
	5 (13.5)
	 
	 
	25(78.1)
	7(21.9)
	 
	 

	Pethidine Use
	 
	 
	 
	 
	 
	 
	 
	 

	 
	No
	35 (87.5)
	5 (12.5)
	0.50 (0.054-4.672)
	1
	30(85.7)
	5(14.3)
	3.333(0.785-14.156)
	0.124

	 
	Yes
	14 (93.3)
	1 (6.7%)
	 
	 
	9(64.3)
	5(35.7)
	 
	 

	Hemoglobin
	 
	 
	 
	 
	 
	 
	 
	 

	 
	More than 10 g/dL
	39 (95.1)
	2 (4.9)
	7.8 (1.246-48.822)
	0.031
	31(79.5)
	8(20.5)
	0.969(0.171-5.484)
	1

	 
	Less than 10 g/dL
	10 (71.4)
	4(28.6)
	 
	 
	8(80)
	2(20)
	 
	 

	Hypertension
	 
	 
	 
	 
	 
	 
	 
	 

	 
	No
	25(92.6)
	2(7.4)
	2.083(0.349-12.446)
	0.669
	20(80)
	5(20)
	1.05(0.262-4.224)
	1

	 
	Yes
	24(85.7)
	4(14.3)
	 
	 
	19(79.2)
	5(20.8)
	 
	 

	Diabetes
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	No
	38 (88.4)
	5 (11.6)
	0.691(0.073-6.552)
	1
	29(76.3)
	9(23.7)
	0.322(0.036-2.872)
	0.419

	 
	Yes
	11 (91.7)
	1 (8.3)
	 
	 
	10(90.9)
	1(9.1)
	 
	 

	Other Comorbidities
	 
	 
	 
	 
	 
	 
	 
	 

	 
	No
	34 (100.0)
	0 (0)
	E
	 
	27(79.4)
	7(20.6)
	0.964(0.212-4.382)
	1

	 
	Yes
	15 (71.4)
	6(28.6)
	 
	 
	12(80)
	3(20)
	 
	 

	Diagnosis
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Intra-capsular
	27(96.4)
	1(3.6)
	6.136(0.667-56.477)
	0.101
	25(92.6)
	2(7.4)
	7.143(1.329-38.40)
	0.029

	 
	Extra-capsular
	22(81.5)
	5(18.5)
	 
	 
	14(63.6)
	8(36.4)
	 
	 

	Side
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Left
	28(84.8)
	5(15.2)
	0.280(0.030-2.584)
	0.386
	23(82.1)
	5(17.9)
	1.533(0.378-6.217)
	0.721

	 
	Right
	20(95.2)
	1(4.8)
	 
	 
	15(75.0)
	5(25.0)
	 
	 

	Procedure
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Arthroplasty
	26(92.9)
	2(7.1)
	2.261(0.378-13.510)
	0.422
	24(92.3)
	2(7.7)
	6.4(1.195-34.285)
	0.032

	 
	Internal Fixation
	23(85.2)
	4(14.8)
	 
	 
	26(65.2)
	8(34.8)
	 
	 

	Time to Surgery
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Early Surgery (<48HRS)
	43(89.6)
	5(10.4)
	1.433(0.142-14.450)
	0.577
	21(80.8)
	5(19.2)
	1.167(0.291-4.685)
	1

	 
	Late Surgery (>48HRS)
	6(85.7)
	1(14.3)
	 
	 
	18(78.3)
	5(21.7)
	 
	 

	ASA
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Good
	43(100)
	0(0)
	E
	 
	36(83.7)
	7(16.3)
	5.143(0.865-30.909)
	0.09

	 
	Poor
	6(50)
	6(50)
	 
	 
	3(50)
	3(50)
	 
	 

	Anesthesia
	 
	 
	 
	 
	 
	 
	 
	 

	 
	Spinal
	40(87)
	6(13)
	E
	
	31(77.5)
	9(22.5)
	0.431(0.047-3.914)
	0.663

	 
	General
	9(100)
	0(0)
	 
	 
	8(88.9)
	1(11.1)
	 
	 

	Intraoperative Time
	 
	 
	 
	 
	 
	 
	 
	 

	 
	120 mins or less
	31(86.1)
	5(13.9)
	0.344(0.037-3.185)
	0.653
	24(77.4)
	7(22.6)
	0.686(0.153-3.068)
	0.726

	 
	More than 120 mins
	18(94.7)
	1(5.3)
	 
	 
	15(83.3)
	3(16.7)
	 
	 

	Post OP BT
	 
	 
	 
	 
	 
	 
	 
	 

	 
	No
	9(100)
	0(0)
	E
	 
	20(80)
	5(20)
	1.053(0.262-4.224)
	1

	 
	Yes
	40(87)
	6(13)
	 
	 
	19(79.2)
	5(20.8)
	 
	 

	Complications
	 
	 
	 
	 
	 
	 
	 
	 

	 
	No
	40(100)
	0(0)
	E
	 
	33(82.5)
	7(17.5)
	2.357(0.472-11.770)
	0.364

	 
	Yes
	9(60)
	6(40)
	 
	 
	6(66.7)
	3(33.3)
	 
	 


E – Estimate not calculable because one or more cells contained zero events, precluding the calculation of an Odds Ratio.
Mortality 
Six out of 55 (10.9%) patients had mortality at 6 months and no other new deaths occurred till the end of 1 year. (Table 3). Two deaths occurred within 48 hours of surgery and were attributed to pulmonary embolism, 1 death occurred was possibly due to urosepsis, 1 death was suspected to be due to upper GI bleeding, another mortality was attributed to late complications of liver malignancy and 1 patient died due to acute on chronic exacerbation of obstructive pulmonary disease leading to respiratory failure. 
Univariate analysis demonstrated male sex and hemoglobin levels less than 10 g/dL to be significantly associated with mortality. After adjustment, male sex and low hemoglobin (<10 g/dL) remained independent predictors after adjustment. Female sex was associated with significantly lower mortality compared to males (AOR = 0.099, 95% CI: 0.011–0.859; p = 0.036), while patients with hemoglobin <10 g/dL had markedly increased odds of death compared to those with hemoglobin above 10 g/dL (AOR = 17.888, 95% CI: 1.486–215.302; p = 0.023). Osteoporosis demonstrated a strong association with mortality but did not reach statistical significance in the adjusted model. These findings are detailed in tables 5 and 6.

Table 5: Univariate Logistic Regression Predicting Mortality
	Variable
	Comparator
	Reference
	Odds Ratio (OR)
	95% Confidence Interval (CI)
	p-value

	Sex
	Male
	Female
	0.113
	[0.180, 0.712]
	0.02

	Osteoporosis
	Yes
	No
	9.6
	[0.517, 178.144]
	0.129

	Hemoglobin
	10 g/dL or less
	More than 10 g/dL
	7.8
	[1.246, 48.822]
	0.28

	Diagnosis
	Extracapsular
	Intracapsular
	6.136
	[0.517, 178.144]
	0.109

	Mechanism
	MTC
	Trivial Fall
	4.7
	[0.359, 61.497]
	0.238

	Side
	Right
	Left
	0.28
	[0.030, 2.584]
	0.262

	Intraoperative Time
	More than 120 mins
	120 mins or less
	0.344
	[0.037, 3.185]
	0.348

	Procedure
	Internal Fixation
	Arthroplasty
	2.261
	[0.378, 13.510]
	0.371

	Time to Hospital
	Late presentation > 24 Hours
	Early Presentation : ≤ 24 Hours
	2.656
	[0.287, 24.608]
	0.39

	Hypertension
	Yes
	No
	2.083
	[0.349, 12.446]
	0.421

	Fall
	Yes
	No
	2.25
	[0.209, 24.266]
	0.504

	Pethidine Use
	Yes
	No
	0.5
	[0.054, 4.672]
	0.543

	Diabetes
	Yes
	No
	0.691
	[0.073, 6.552]
	0.747

	Time to Surgery
	Late Surgery
	Early Surgery
	1.433
	[0.142, 14.450]
	0.76



Table 6: Multivariate Logistic Regression Predicting Mortality
	Variable
	Comparator Group
	Reference group
	Adjusted Odds Ratio (Exp B)
	95% CI
	p - value
	

	
	
	
	
	
	
	
	

	Sex
	Female
	Male
	0.099
	[0.011, 0.859]
	0.036
0.075
0.023
0.032 
	
	

	Osteoporosis
	Yes
	No
	32.825
	[0.699, 1540.883]
	0.075
	
	

	Hemoglobin
	10 g/dL or less
	More than 10g/dl
	17.888
	[1.486, 215.302]
	0.023
	
	

	Constant

	
	
	0.097
	
	0.032
	
	






Functional Outcome (Harris Hip Score)
Among the 49 patients who survived to 1 year, the majority of them had a Good Harris Hip Score. The Harris Hip Scores for these patients ranged from 65 to 99 with a mean score of 86.35 (SD =7.23). This indicates a generally favorable outcome among survivors at follow-up. 
Univariate analysis demonstrated fracture diagnosis and type of surgical procedure done to be significantly associated with Harris Hip Score. Patients with intracapsular fractures and those who underwent arthroplasty were more likely to have good functional outcomes.  In the multivariable model predicting Harris Hip Score, type of fracture diagnosis remained the only independent predictor. Patients with intracapsular fractures were significantly more likely to achieve good functional outcomes compared to those with extracapsular fractures (AOR = 5.83, 95% CI: 1.033–32.884; p = 0.046). ASA status did not retain statistical significance after adjustment. These findings are detailed in tables 7 and 8.
Table 7: Univariate Logistic Regression Predicting Harris Hip Score
	Variable
	Comparator Group
	Reference Group
	Odds Ratio (OR)
	95% Confidence Interval (CI)
	p-value

	Diagnosis
	Intracapsular
	Extracapsular
	7.143
	(1.329 - 38.400)
	0.022

	Procedure 
	Arthroplasty
	Internal Fixation
	6.4
	(1.195 - 34.285)
	0.03

	ASA
	Good
	Poor
	5.143
	(0.856 - 30.909)
	0.074

	Pethidine Use
	No
	Yes
	3.333
	(0.785 - 14.156)
	0.103

	Sex
	Male
	Female
	0.424
	(0.085 - 2.118)
	0.296

	Complications
	No
	Yes
	2.357
	(0.472 - 11.770)
	0.296

	Diabetes
	No
	Yes
	0.322
	(0.036 - 2.872)
	0.31

	Mechanism
	Trivial Fall
	MTC
	4.222
	(0.240 - 74.130)
	0.325

	Age
	Less Than 75
	 75 and above 
	0.571
	(0.139 - 2.348)
	0.438

	Anesthesia
	Spinal
	General
	0.431
	(0.047 - 3.914)
	0.454

	Side
	Left
	Right
	1.533
	(0.378 - 6.217)
	0.55

	Intraoperative Time
	120 mins or less
	More than 120 mins
	0.686
	(0.153 - 3.068)
	0.622

	Occupation
	Other Profession 
	Housewife/Retired
	0.727
	(0.123 - 4.300)
	0.725

	Time to Hospital
	Early presentation: ≤24 hours
	Late presentation  
> 24 Hours
	1.307
	(0.291 - 5.870)
	0.727

	Time to Surgery
	Early Surgery (<48HRS)
	Late Surgery 
(≥ 48 hrs)
	0.756
	(0.078 - 7.308)
	0.809

	Post OP BT
	No
	Yes
	0.875
	(0.152 - 5.046)
	0.881

	Hypertension
	No
	Yes
	1.053
	(0.262 - 4.224)
	0.942

	Other Comorbidities
	No
	Yes
	0.964
	(0.212 - 4.382)
	0.962

	Hemoglobin
	More than 10 g/dL
	10 g/dL or less
	0.969
	(0.171 - 5.484)
	0.971


*MTC – Motor Traffic Crash
Table 8: Multivariate Logistic Regression Predicting Harris hip score
	Variable
	Comparator Group
	Reference group
	Adjusted Odds Ratio (Exp B)
	95% CI
	p - value

	Diagnosis
	Intracapsular
	Extracapsular
	5.830
	[1.033, 32.884]
	0.046

	ASA
	Good
	Poor
	2.947
	[0.437,19.898]
	0.267

	Constant
	
	 
	0.075
	
	 0.000



DISCUSSION
The study provides valuable insights into the demographics, clinical characteristics, management and outcomes of geriatric proximal femur fractures in an urban setting in Tanzania. 
The key findings reveal that the majority of patients were female (76.4%), with the most affected age group being 75 years and above (56.4%). Trivial falls were the predominant mechanism of injury (94.5%), and intracapsular fractures were the most common diagnosis (50.9%). The most frequently performed procedures was arthroplasty (50.9%). Comorbidities were present in 69.1% of patients, with hypertension being the most prevalent (50.9%). Post-operative complications were noted in 27.3% of cases, and the 1-year mortality rate was 10.9%.
The population of older adults in Tanzania is growing rapidly, projected to significantly increase by 2050(17). This demographic shift presents unique challenges to the Tanzania's healthcare system and social services. Among these challenges, geriatric falls are a major public health concern, often resulting in serious injuries, reduced mobility, and decreased quality of life in Africa(18). Despite the growing elderly population, there is limited research on falls among older adults in Tanzania specifically. By examining the specific risk factors and outcomes associated with these injuries, the study provides valuable insights for healthcare providers and policymakers. 
Many findings in this study align with globally identified trends. For example, the predominance of female patients in this study (76.4%) is consistent with global trends, as women are at higher risk of osteoporosis and subsequent fragility fractures(19, 20). The major mechanism of femur fractures in elderly patients is primarily associated with low-energy injuries trivial falls (94.5%). This is also well established mechanism worldwide (21). The low bone mineral density prevalent in osteoporosis greatly contributes to the susceptibility of bones to fractures even from minimal trauma or from falls, making them a significant factor in the occurrence of femur fractures among the elderly (19).
In clinical practice several tools like The Fall Risk Assessment Tool (FRAT), Timed Up and Go Test (TUG), Barthel Index, and IDEA IADL are widely recognized and validated instruments for assessing fall risk and functional capacity in geriatric populations. A study evaluating the reliability and validity of the FRAT has been published (22). This tool has the potential to accurately quantify falls risk and provide a sound basis for decision making regarding interventions that can be effective in reducing the likelihood of falls. The TUG test has demonstrated good reliability and validity for assessing functional mobility and fall risk in older adults. It shows strong associations with other measures of physical function and activities of daily living (ADLs)(20, 22). The usefulness of these clinical tools may be limited by limited validation and adaptability to our local context.
The study's results regarding fracture patterns and treatment modalities are in line with current practice guidelines. The preference for arthroplasty in treating neck of femur fractures in the elderly population is supported by evidence showing better functional outcomes and lower revision rates compared to internal fixation (23). Among the variables examined, fracture diagnosis and procedure type were found to be significant predictors of a good functional outcome. However, after adjustment, fracture diagnosis remained the only independent predictor of a favourable functional outcome. This finding reflects the biomechanical stability and rehabilitation potential of intracapsular fractures, which were all treated with arthroplasty. The loss of statistical significance for procedure type after adjustment may be attributable to collinearity between fracture type and the surgical approach adopted, as well as the limited sample size in our study.
The timing of surgery is a critical factor in geriatric hip fracture management. This study's finding that 87.3% of patients underwent surgery within 48 hours of admission aligns with recommendations from previous research, which has shown that early surgical intervention is associated with improved outcomes and reduced complications(24). However, the variability in time to hospital presentation highlights potential barriers to accessing timely care, which may be unique to the Tanzanian healthcare context.
Elderly patients undergoing femur surgeries, particularly those related to hip and femoral neck fractures, face significant risks of intraoperative and postoperative complications due to their physiological vulnerabilities. We noted readmissions due to urinary tract infection, anaemia requiring blood transfusion, acute kidney injury, hip re-dislocation, peri-prosthetic fracture and surgical site infection. Common complications reported in literature include aspiration pneumonia (25), delirium (26), mechanical complications, nonunion, and infections. The use of anticoagulants, presence of cerebrovascular diseases, and conditions like diabetes and obesity, have been shown in literature to increase the risk of these complications (27). 
The one-year mortality in this study was 10.9%, this is comparable to findings from other Sub-Saharan African cohorts, where mortality ranged from 8% to 18% among surgically managed patients (12, 13). Differences in case selection, access to timely surgery and post-operative rehabilitation services may explain this variation. Studies also highlight that surgical intervention generally results in lower mortality rates compared to conservative, non-surgical treatment for femur fractures in elderly patients (28). For osteoporotic femur fractures in the elderly, conservative treatment is occasionally employed for non-displaced fractures or when patients present a high operative risk, but this approach subjects patients to the risks associated with prolonged immobilization, contributing to increased mortality rates (29). Moreover, the presence of comorbidities and advanced age further exacerbates the likelihood of mortality in non-operated cases (30,31). Therefore, the decision to operate or not, along with the timing of surgery and the patient’s overall health condition, plays critical roles in determining the outcomes following femur fractures. The poor outcomes associated with non-surgical management highlight the importance of individualized treatment strategies aimed at reducing mortality risks among these patients.
In our study, among the variables analyzed, low hemoglobin levels remained an independent predictor of mortality after adjustment. This highlights anemia as a crucial modifiable risk factor. Although the confidence interval for this finding is relatively wide, which reflect the limited sample size and low number of mortality events, the direction and magnitude of the effect points to a clinically meaningful association that is in line with existing literature linking perioperative anemia with worse clinical outcomes in geriatric patients (32). This association is particularly relevant in low-resource settings, where delayed presentation, limited blood availability, and pre-existing nutritional deficiencies are common. Similar challenges have been documented across other cohorts in Sub-Saharan Africa, underscoring the importance of perioperative optimization of patients within resource constrained health systems (35).
Sex was another independent variable that predicted mortality after adjustment, with female patients demonstrating significantly lower odds of mortality compared to male patients. This finding has also been reported in some studies and may reflect the differences in baseline health status, comorbidity burden and physiologic reserves between the sexes. (33) Although age and other variables shown to be significant predictors in previous studies were not retained in our multivariable model, this is likely influenced by the use of binary categorization in our analysis. Binary categorization of variables such as age limits the ability to assess dose dependent effects, showing an inherent limitation of the analytical approach used. In contrast, other studies conducted globally show age to be a significant predictor of mortality in these patients. (34)
The high prevalence of comorbidities observed in the study population, particularly hypertension (50.9%), diabetes (21.8%) and significant anemia (58.2%) among these fall victims, underscores the complex medical management required for these patients. These findings emphasize the need for a multidisciplinary approach in treating geriatric proximal femur fractures, involving not only orthopedic surgeons but also a multidisciplinary medical, anesthesia, critical care and rehabilitation specialists, a luxury that is seldom available in the Tanzanian setup. Challenges with uninterrupted availability of blood products is another major limitation in the African context (35).While there is no way of overcoming these requirements, in LMICs like Tanzania, we may have to adapt in different ways while providing the same level of care for these fall victims. Training general practitioners in basic geriatric care principles can help to bridge the specialist gap. Telemedicine consultations with specialists from higher centers or international partners could provide additional support for complex cases. 
This study has several limitations. Its retrospective design and small sample size limit causal inference and statistical power, particularly for multivariable modeling. The dichotomization of continuous variables may reduce analytical sensitivity. Additionally, the findings reflect a single urban private institution and may not be generalizable to all Tanzanian or regional settings. Nonetheless, the study provides important real world data from a context where such evidence is scarce.
Overall, adopting evidence-based strategies for fall prevention and tailoring current interventions to fit the Tanzanian environment could greatly alleviate the strain on the healthcare system and enhance the quality of life for older adults. These strategies encompass home safety evaluations, exercises to improve balance and strength, and medication assessments to minimize fall risks. Furthermore, community-driven educational programs could increase awareness about osteoporosis and emphasize the importance of bone health through adequate nutrition and physical activity. Partnering with local healthcare professionals and community leaders to create culturally sensitive interventions may boost the effectiveness and acceptance of these programs among Tanzania's elderly population. For those who have these fractures need to have to be evaluated well, stabilized and appropriate prompt surgical intervention after thorough counselling to the patient and their relatives on the possible outcomes.
CONCLUSION
Geriatric proximal femur fractures at our center primarily affect elderly females and are most often due to low-energy falls. Surgical management, mainly through arthroplasty or internal fixation, is typically performed within 48 hours at our setting. The type of injury and the treatment has significant associations to functional outcomes of the patients. Replacement has been shown to have better outcomes than fixation. The 1-year mortality for surgically fixed geriatric hip fractures was significant at 10.9%. The presence of anemia of less than 10 g/dL and male sex  have a greater risk to mortality at 1 year. 
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