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Factors affecting one-year mortality in patients over 65
years of age undergoing surgery for hip fracture
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ABSTRACT

BACKGROUND: The objective of this study was to investigate the factors influencing one-year mortality in patients over 65 years
of age who were hospitalized due to hip fracture.

METHODS: This retrospective cohort study was based on clinical data collected from our hospital archives between January 2013
and December 2021. All consecutive patients over the age of 65 who were admitted with a hip fracture were considered for inclusion.

RESULTS: Between January 2013 and December 2021, a total of 834 patients met the inclusion criteria. The one-year mortality rate
was 33.5% (279/834). The mean time to surgery was 5.64 days in patients who died within one year, compared to 4.50 days in those
who survived beyond one year (p=0.001). The mean hemoglobin, creatinine, lymphocyte count, and albumin levels in the one-year
mortality group were | 1.47 g/dL, 1.33 mg/dL, 1.10x10%/pL, and 3.42 g/L, respectively. In patients who survived longer than one year,
these values were 11.93 g/dL, 1.12 mg/dL, 1.35%10%pL, and 3.68 g/L, respectively (p=0.006, p=0.002, p=0.001, and p=0.000, respec-
tively).

CONCLUSION: We found that advanced age, delayed surgery, low albumin level, low total lymphocyte count, and elevated creati-
nine levels at hospital admission were associated with increased mortality following hip fracture surgery. In contrast to some findings
in the literature, comorbidities, the number of comorbidities, blood transfusions, and admission to the intensive care unit (ICU) were
not associated with increased mortality.
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The occurrence of hip fractures in older adults is associat-

INTRODUCTION
ed with significantly increased mortality rates. The one-year

Hip fractures are a leading cause of hospitalization and dis-  mortality rate after a hip fracture varies widely, ranging from

ability among older adult.I" With the global population aging,
the incidence of hip fractures is projected to rise significantly,
reaching an estimated 2.6 million cases annually by 2025, and
potentially increasing to 4.5 million cases by 2050 based on
current trends.’! Older patients undergoing surgery for hip
fractures face a heightened risk of various postoperative com-
plications, including mortality.*'%

15% to 45%.I'"""'"1 Among the factors affecting outcomes, de-
layed surgery is frequently cited as a critical contributor. Sev-
eral studies have reported that early surgical intervention im-
proves patient survival.l*!>!”l Other risk factors include patient
gender, age, comorbid conditions, frailty, and pre-existing is-
sues such as poor nutritional status or hypoalbuminemia.l'®2!

Malnutrition is common in older adults with hip fractures and

Address for correspondence: Zafer Gunes

E-mail: zafergne@hotmail.com

Cite this article as: Gunes Z, Erdogan E, Ceritoglu KU, Aktekin CN. Factors affecting one-year mortality in patients over 65 years of age undergoing
surgery for hip fracture. Ulus Travma Acil Cerrahi Derg 2025;31:776-782.

Department of Orthopedics and Traumatology, Ankara Training and Research Hospital, Ankara, Tiirkiye

Ulus Travma Acil Cerrahi Derg 2025;31(8):776-782 DOI: 10.14744/tjtes.2025.69199

[E1 R E
Submitted: 13.02.2025 Revised: 14.05.2025 Accepted: 12.06.2025 Published: 05.08.2025 I
OPEN ACCESS This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/). B _NC O

776

Ulus Travma Acil Cerrahi Derg, August 2025, Vol. 31, No. 8


https://orcid.org/0000-0001-7501-0180
https://orcid.org/0000-0002-4292-3837
https://orcid.org/0000-0002-7111-6831
https://orcid.org/0000-0001-5240-8516

Gunes et al. One-year mortality after hip fracture surgery in older adults

has been linked in several studies to increased rates of postop-
erative complications and higher mortality.?>24 Serum albumin
concentration is the most widely used serum marker for eval-
uating nutritional status. Individuals with albumin levels below
3.5 g/dL are considered malnourished.?8! Additional risk fac-
tors that may influence mortality after hip fracture include
low hemoglobin, elevated creatinine, and reduced lymphocyte
count at the time of hospital admission.[?2-31

This study aimed to investigate the factors associated with
one-year mortality in patients aged 65 years and older who
were hospitalized due to hip fractures.

MATERIALS AND METHODS

This research is based on a cohort study with a retrospec-
tive approach, utilizing data obtained from our clinic between
January 2013 and December 2021. The study was conducted
in accordance with the Declaration of Helsinki, following ap-
proval from the local ethical research committee (approval
number: 346, dated 10/07/2020). Eligible participants included
all consecutive patients aged 65 years and older who were ad-
mitted to our hospital with femoral neck or intertrochanteric
fractures. Medical records of the identified patients were re-
trieved from the hospital database and clinical archives. Mor-
tality data were obtained from the national death reporting
system. Exclusion criteria included patients younger than 65
years, those diagnosed with pathological fractures, multiple
traumas, bilateral hip fractures, or periprosthetic fractures,
as well as those with insufficient medical records. Patients
treated conservatively, those with significant weight loss prior
to surgery, or with a history of previous hip fracture were
also excluded. Surgical treatments included hip arthroplasty
(hemiarthroplasty or total hip arthroplasty) and osteosynthe-
sis (proximal femoral nailing or dynamic hip screw).

Variables

In our study, the following variables were recorded from the
digital hospital system and patient files: age, sex, fracture
type, and time to surgery after hospital administration. Time
to surgery was categorized into three groups: within the first
24 hours, 24-48 hours, and more than 48 hours. Additional
variables included the American Society of Anesthesiolo-
gists (ASA) score, number of comorbidities (categorized as
0, I, 2, or 23), preoperative and postoperative transfusion
requirements, preoperative and postoperative intensive care
unit (ICU) admission, as well as serum albumin, creatinine,
hemoglobin levels, and total lymphocyte count at the time of
hospital admission.

Pre-existing medical conditions were recorded from the hos-
pital’s digital recording system and clinical archives. These
conditions were classified into five distinct groups based on
the affected organ systems: nervous, circulatory, pulmonary,
renal, and endocrine systems.
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Statistical Analysis

Statistical evaluations were performed using SPSS (Statistical
Package for the Social Sciences) for Windows, version 30.0
(SPSS Inc., Chicago, USA). Descriptive statistics (frequencies
and medians, as appropriate) and the independent samples
t-test were used to analyze the data. The Chi-square test
was applied to assess categorical data. To investigate the rela-
tionship between a single dependent variable (mortality) and
multiple independent variables (including initial hemoglobin,
creatinine, albumin, total lymphocyte count, time to surgery,
number of comorbidities, ASA score, etc.) multiple linear re-
gression analysis was conducted. A p-value of less than 0.05
was considered statistically significant.

Informed consent was obtained from all patients prior to sur-
gical procedures. The study was approved by the Local Eth-
ics Committee and conducted in accordance with the ethical
principles outlined in the Declaration of Helsinki.

RESULTS

Between January 2013 and December 2021, a total of 834
patients met the inclusion criteria and were included in the
analysis. The number of female patients was approximately
twice that of male patients [518 females (62%) and 316 males
(38%)]. The average age at diagnosis was 79.3 years. Of the
fractures, 305 (36.5%) were femoral neck fractures and 529
(63.5%) were intertrochanteric fractures. Regarding the side
of injury, 438 (52.5%) fractures occurred in the right hip and
396 (47.5%) in the left hip (Table I).

Our investigation into the relationship between surgical tim-
ing and mortality was based on two main objectives. The
first was to compare one-year postoperative mortality rates
among patients who underwent early versus delayed surgery.
Given the variability in the literature regarding the definition
of “early” surgery—with some studies using a 24-hour cut-
off and others 48 hours—we categorized patients into three
groups: <24 hours, 24-48 hours, and >48 hours. The goal was
to assess whether there were statistically significant differ-
ences in mortality among these groups. The second objec-
tive was to examine whether surgical timing differed between
patients who died within one year postoperatively and those
who survived beyond one year. Together, these analyses pro-
vide a comprehensive evaluation of the association between
surgical timing and postoperative mortality.

The one-year mortality rate among all patients was 33.5%
(279/834). The mean age at death within the one-year follow-
up period was 82.5 years, compared to 77.7 years in patients
who survived beyond one year after surgery. This differ-
ence was statistically significant (p=0.000). When evaluating
mortality by gender, the one-year mortality rate was 31.9%
(165/518) in female patients and 36% (114/316) in male pa-
tients. However, this difference was not statistically signifi-
cant.
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Table I. Comparison of patients who died vs. survived one year after surgery
Variables Mortality Group Survivor Group Total
(n=279, 33.5%) (n=555, 66.5%) (n=834)
Age 82.5+7.52 77.748.61 793
Gender
Male 114 (36%) 202 (64%) 316 (100%)
Female 165 (31.9%) 353 (68.1%) 518 (100%)
Time to Surgery 5.64 days 4.50 days 4.88 days
Surgery Timing
Within 24 hours 6 (16%) 32 (84%) 38 (100%)
24-48 hours 27 (22%) 96 (78%) 123 (100%)
>48 hours 246 (36.5%) 427 (63.5%) 673 (100%)
ASA* Score
ASA | 44 (31.9%) 93 (68.1%) 137 (100%)
ASA 2 91 (34.9%) 171 (65.1%) 262 (100%)
ASA 3 102 (29.2%) 247 (70.8%) 349 (100%)
ASA 4 42 (49.1%) 44 (50.9%) 86 (100%)
Mean hemoglobin (g/dL) 11.47 11.93
Mean creatinine (mg/dL) 1.33 1.12
Mean total lymphocytes (103/pL) 1.10 1.35
Mean albumin (g/L) 342 3.68

Comorbidities

Cardiovascular system 192 (68.8%)

Pulmonary system 52 (18.8%)
Renal system 18 (6.5%)
Nervous system 60 (22%)

Endocrine system

90 (32.3%)

Number of Comorbidities

0 42 (15.1%)

| 108 (38.7%)

2 91 (32.8%)

23 38 (13.4%)
Transfusion Required 36 (12.9%)
ICU Admission 84 (30.1%)
Fracture Type

Intertrochanteric 165 (31.2%)

Femoral neck 114 (37.4%)

366 (65.9%) 558 (66.9%)

117 (21.1%) 169 (20.3%)
45 (8.1%) 63 (7.6%)
136 (24.6%) 196 (23.7%)
195 (35.1%) 285 (34.2%)
59 (10.5%) 101 (12.1%)
228 (41.1%) 336 (40.3%)
195 (35.1%) 286 (34.4%)
75 (13.2%) 113 (13.3%)
81 (14.6%) 117 (14%)

126 (22.7%) 210 (25.2%)

364 (68.8%)
191 (62.6%)

529 (63.5%)
305 (36.5%)

*ASA: American Society of Anesthesiologists Physical Status Classification

The mean time to surgery was 5.64 days in patients who died
within one year and 4.50 days in those who survived beyond
one year (p=0.001). One-year mortality rates by surgical
timing were as follows: 16% for surgeries within the first 24
hours, 22% for surgeries between 24—48 hours, and 36.5%
for surgeries after 48 hours. These differences were statisti-
cally significant (p=0.006) (Fig. I).
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Mortality rates by ASA score were 31.9% for ASA 1, 34.9%
for ASA 2, 29.2% for ASA 3, and 49.1% for ASA 4. The higher
mortality in the ASA 4 group was statistically significant com-
pared to the other groups (p=0.038) (Fig. 2).

n patients who died within one year, the mean values for
selected laboratory markers at admission were as follows:
hemoglobin 11.47 g/dL, creatinine 1.33 mg/dL, lymphocyte
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Table 2. Factors affecting mortality according to Cox regression analysis
95% ClI

Variable p value OR Lower Upper
Age 0.000 1.05 1.03 1.07
Time to surgery 0.006 1.07 1.02 .12
Mean creatinine 0.037 1.21 1.01 1.42
Mean total lymphocytes 0.005 0.68 0.52 0.89
Albumin 0.000 0.50 0.37 0.70
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Figure 1. Cox regression curve showing the relationship between
mortality and time until operation.

count |.10x10%/pL, and albumin 3.42 g/L. The mean values
of hemoglobin, creatinine, lymphocyte count, and albumin in
patients who survived more than a year were 1 1.93 g/dL, |.12
mg/dL, 1.35x10%pL, and 3.68 g/L, respectively. There were
statistically significant differences between the mortality and
survival groups for all four parameters: hemoglobin, cre-
atinine, lymphocyte count, and albumin (p=0.006, p=0.002,
p=0.001, and p=0.000, respectively) (Table I).

The number of comorbid diseases, need for blood transfu-
sion (p=0.680), ICU admission (p=0.073), and type of frac-
ture (p=0.131) were similar between the two groups.

Of the total cohort, 498 patients (59.7%) underwent arthro-
plasty and 336 (40.3%) received proximal femoral nailing. The
one-year mortality rate was 34.3% in the arthroplasty group
and 32.1% in the proximal femoral nailing group. This differ-
ence was not statistically significant (p=0.088).

Cox regression analysis identified age, time to surgery, creati-
nine level, lymphocyte count, and albumin level at admission
as statistically significant predictors of one-year mortality
(p=0.000, p=0.0006, p=0.037, p=0.005, and p=0.000, respec-
tively) (Table 2). Although ASA 4 patients had notably higher
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Figure 2. Cox regression curve showing the relationship between
mortality and ASA score

one-year mortality compared to other ASA groups, the ASA
score was not found to be an independent predictor of mor-
tality in the Cox regression model.

DISCUSSION

This study aimed to analyze the factors influencing one-year
mortality in elderly patients who were hospitalized and un-
derwent surgical intervention for hip fractures. Numerous
variables have been recognized as influencing postoperative
mortality and postoperative quality of life. Several studies
suggest that early surgery is associated with improved post-
operative outcomes and reduced mortality.l'3>34 |t is gener-
ally recommended that surgical intervention be performed
as early as possible once the patient's medical condition has
stabilized.’®) However, some evidence from other studies in-
dicates that early surgery may not affect mortality outcomes.
136371 Findings from our research suggest that the time from
hospital admission to surgery is directly correlated with
mortality. Patients who underwent surgery within the first
24 hours had significantly lower mortality rates compared to
those operated on after 48 hours. The mean age of patients
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who died within one year was 82.5 years, compared to 77.7
years in those who survived longer than one year. Although
this difference was statistically significant, the mean ages of
the two groups were relatively close.

The literature consistently demonstrates a link between the
number of comorbidities and an increased risk of death.l*® 3"
Surprisingly, our study did not find a statistically significant
association regarding comorbid conditions. Similarly, although
patients with an ASA score of 4—where comorbidities are
a major factor—showed notably higher mortality, ASA clas-
sification was not a significant predictor of mortality in the
regression analysis. No significant differences were found
in relation to ICU admission, which is generally associated
with the patient’s overall condition and comorbid burden.
This may indicate that the clinical condition of elderly pa-
tients can deteriorate rapidly after a hip fracture, regardless
of their preoperative status, due to their advanced age and
overall frailty. Variables such as the number of comorbidities,
ASA score, and ICU requirements before or after surgery are
believed to influence preoperative functional and cognitive
performance, as well as overall quality of life. As a result, they
were not analyzed independently but were included within
their respective standardized categories.

Several studies have examined whether routine blood tests
can help predict mortality in patients hospitalized with hip
fractures.**2 A full blood count is typically performed upon
hospital admission for proximal femoral fractures. Among
these parameters, serum albumin is one of the most recog-
nized and widely used markers of nutritional status. Accord-
ing to recent studies, hypoalbuminemia is an important stand-
alone risk factor for mortality following surgical treatment of
proximal femoral fractures in the elderly.? A recent com-
prehensive meta-analysis involving 34,363 individuals aged 74
to 85 who underwent surgery for proximal femoral fractures
found that low serum albumin and lymphocyte levels were
associated with increased risks of in-hospital mortality, post-
operative complications, and overall mortality in older adults.
4] However, the meta-analysis concluded that only serum
albumin level at the time of admission independently pre-
dicted one-year mortality. In our analysis, we observed that
both serum albumin levels and total lymphocyte counts were
significantly lower in patients who died within one year. Both
factors were also identified as predictors of mortality in our
regression analysis, consistent with findings in the literature.

Many studies have shown that elevated serum creatinine lev-
els are an independent risk factor for increased mortality fol-
lowing proximal femoral fractures.F%3'*1 A recent retrospec-
tive study involving 767 consecutive patients reported that
higher serum creatinine levels at hospital admission were as-
sociated with a greater risk of death, identifying creatinine as
an independent predictor of mortality in elderly patients with
proximal femoral fractures. Another study evaluating 200
patients found that those with serum creatinine levels above
1.3 mg/dL had a 2.5-fold higher risk of mortality compared to
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those with lower levels.B'! In our study, the mean creatinine
level in patients who died within one year was 1.33 mg/dL,
compared to |.12 mg/dL in those who survived beyond one
year. Elevated creatinine levels were associated with an in-
creased risk of death, confirming their role as an independent
risk factor or one-year mortality following a proximal femoral
fracture.

Another potential risk factor is the hemoglobin level at the
time of hospital admission for hip fracture. Chronic disease-
related inflammation can suppress erythropoiesis, leading to
lower hemoglobin levels, and hemoglobin may also decline
naturally with age.[*] Some studies have found that low he-
moglobin levels at admission independently predict increased
mortality after proximal femoral fractures.?*#! In the present
study, significantly lower hemoglobin levels were observed
in patients who died within one year; however, regression
analysis showed that hemoglobin was not one of the factors
determining mortality. Additionally, there was no difference
in mortality between groups based on preoperative or post-
operative transfusion history.

This study has certain limitations. As a retrospective obser-
vational study focused on mortality risk, it lacks data on pa-
tient functional outcomes and quality of life. Although the
importance of early postoperative mobilization in preventing
pulmonary embolism and reducing mortality is well estab-
lished, we were unable to evaluate its impact in this study
due to the absence of data on mobilization timing and tran-
sition to full weight-bearing. Another limitation is that our
cohort includes only patients who underwent surgery up to
December 2021, which overlaps with the global Coronavirus
Disease 2019 (COVID-19) pandemic in 2021-2022. Due to
the retrospective design, we were unable to specifically assess
COVID-19-related deaths among patients treated during the
pandemic and, therefore, could not accurately determine the
impact of COVID-19 on mortality in our study population. Fi-
nally, the type of anesthesia administered preoperatively and
its potential association with mortality could not be evalu-
ated due to the retrospective nature of the study.

Another limitation of this study is that patients who were
managed conservatively were not included in the study. Ad-
ditionally, other potential factors influencing mortality, such
as smoking status and body mass index, were not evaluated.

CONCLUSION

Our findings indicate that increased age, delayed surgical in-
tervention, low hemoglobin levels, decreased albumin levels,
low total lymphocyte counts, and elevated creatinine levels
at the time of hospital admission are associated with higher
mortality rates following hip fractures. Contrary to some
findings in the literature, comorbidities, the number of co-
morbidities, blood transfusions, and ICU requirements were
not associated with increased mortality in our cohort. Ac-
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cording to regression analysis, older age, delayed surgery, ele-
vated creatinine, reduced lymphocyte count, and low albumin
levels at admission were identified as independent predictors
of mortality following a proximal femoral fracture. Although
a statistically significant difference in hemoglobin levels was
observed between patients who died within the first post-
operative year and those who survived beyond it, regression
analysis showed that low hemoglobin at admission was not an
independent predictor of mortality.
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AMAC: Bu galismada amacimiz kalga kirngi nedeniyle hastaneye yatirilan 65 yas Ustu hastalarda | yillik mortaliteyi etkileyen faktorleri arastirmakti.
GEREG VE YONTEM: Bu retrospektif kohort caligmasi Ocak 2013 ile Aralik 202 | arasinda toplanan klinik arsivlerimizden alinan verilere dayanmak-
tadir. Hastanemize kalga kirigi nedeniyle yatirilan 65 yas Usti tlim hastalar galismaya dahil edilmek lizere degerlendirildi.

BULGULAR: Ocak 2013 ile Aralik 2021 arasindaki donemde 834 hasta dahil edilme kriterlerini karsiladi. Bir yillik mortalite orani %33.5 (279/834)
idi. | yilik mortalitesi olan hastalarda ortalama ameliyat stresi 5.64 giin; bir yildan uzun yasayan hastalarda ise 4.50 gtindii (p=0.001). Bir yillik mor-
talite grubundaki hastalarin hemoglobin, kreatinin, lenfosit sayisi ve albiminin ortalama degerleri sirasiyla |1.47 g/dL, 1.33 mg/dL, 1.10x10°/pL
ve 3.42 g/L idi. Bir yildan fazla hayatta kalanlarin ayni degerleri sirasiyla | 1.93 g/dL, |.12 mg/dL, 1.35x10%/pL ve 3.68 g/L idi (sirasiyla, p=0.006,

0.002, 0.001 ve 0.000).

SONUC: Daha ileri hasta yasi, gecikmis cerrahi, diislik alblimin seviyesi, diisiik toplam lenfosit sayisi ve hastaneye yatista yiiksek kreatinin seviyeleri-
nin kalga kirigi sonrasi artan mortalite ile iliskili oldugunu bulduk. Eslik eden hastaliklar, eslik eden hastaliklarin sayisi, transfiizyonlar ve yogun bakim
Unitesi gereksinimleri, literatiirde bildirilenin aksine, artan mortalite ile iligkili degildi.

Anahtar sozclikler: ileri yas, kirik, kalga, mortalite, prognostik faktorler
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