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Abstract
Aim: Malnutrition is reported to be related to higher mortality rates following geriatric hip fracture, and new malnutrition indicators are
currently being identified. The aim of this study is to analyze prognostic nutritional index (PNI), C-reactive protein (CRP)/albumin ratio
(CAR) and CRPI/PNI ratio (CPR) as prognostic factors for first-month, six-month, one-year and overall mortality following hip fracture
surgery.
Methods: This study was designed as a cross-sectional study. We reviewed the medical records of patients older than 75 years with
osteoporotic hip fracture surgery between January 2012 and October 2019. Preoperative serum albumin, total lymphocyte count, and
CRP levels were evaluated as laboratory values. PNI, CAR, and CPR were calculated and analyzed as prognostic factors for mortality.
Results: Four hundred and thirty patients were included in the study. High American Society of Anesthesiology (ASA) score (p=0.01)
and admission to the intensive care unit (ICU) (p=0.016) were found to be independently associated with worse survival in the
first month. The admission to the ICU (p=0.004) was independently related to poor survival in the first six months. High ASA score
(p=0.018) and admission to the ICU (p=0.016) were independently associated with a poor survival in the first year. High ASA score
(p<0.001) and admission to the ICU (p<0.001) were found to be independent prognostic factors for poor overall survival.
Conclusion: PNI, CAR, and CPR were not significantly related to poor survival in the first month, six months, one year, and overall
follow-up period after geriatric hip fracture surgery.
Keywords: Prognostic nutritional index, C-reactive protein/prognostic nutritional index, CRP to albumin ratio, mortality, hip fracture,
elderly population

Introduction

Malnutrition is a common clinical problem in geriatric
patients who have hip fractures, and it is reported to be
related to lower functional results and higher mortality
rates (6). Serum albumin level and lymphocyte count,
considered as serum biomarkers used to define the
nutritional status of the patient, are reported as prognostic
factors in osteoporotic hip fracture in geriatric patients (7).
The prognostic nutritional index (PNI) is also found to be
a prognostic factor in malignancies and is calculated using
the formula: 10 x serum albumin (g/dL) + 0.005 x total
lymphocyte count (8,9). C-reactive protein (CRP), which is

Hip fractures in older adults are also associated with a
high mortality rate, as reported by 8-37% in the literature
(1), and the increased mortality risk can last for years after
a hip fracture (2). Various risk factors may be related to
the mortality following a surgically treated hip fracture
in the geriatric population. Age, gender, high American
Society of Anaesthesiologists (ASA) score, duration of
hospitalization, delayed surgery, and malnutrition are
some of these factors (3-5).
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a marker of infection and inflammation, is also reported as
a prognostic factor for survival after hip fracture surgery
(10). In different studies, PNI, CRP/albumin ratio (CAR),
and CRP/PNI ratio (CPR) are investigated as prognostic
factors for mortality after osteoporotic hip fracture
surgery, but the literature has a lack of data and needs
more studies on this issue (11,12).
The purpose of this study is to evaluate PNI, CAR, and
CPR as prognostic factors for first-month, six-month, oneyear, and overall mortality after hip fracture surgery.

Methods
Compliance with Ethical Standards
This study was approved by the University of Health
Sciences Turkey, Haseki Training and Research Hospital
Ethics Commitee (IRB number: 2020-221) and was
conducted in accordance with the Declaration of Helsinki.
Informed consent was routinely obtained from all patients
before surgery.
Design of the Study
The study was designed as a cross-sectional study. We
reviewed the medical records of patients older than 75
years who were diagnosed with femoral neck (FNF) and
intertrochanteric femur fractures (ITFF) and underwent
surgical treatment between January 2012 and October
2019. Patients’ demographic and medical data were
obtained from the institutional database system and
phone calls. Time to surgery was determined as the
time between admission to the hospital and surgery. The
mortality of the patients and the date of their death were
evaluated using the National Death Report System. Followup periods were recorded from patient files. Survivorship
of the patients was assessed according to the National
Population Registry System, which was checked for all
patients in October 2020.
Patients with high energy or major trauma, a
history of malignancy or pathological femoral fractures,
subtrochanteric fractures, neglected fractures (more than
four weeks), diagnosed with any systemic infection at the
time of the fracture, and incomplete information on the
registries were all excluded from the study. Finally, 430
patients were included in the study (Figure 1).
Patients’ data concerning age, gender, type of fracture,
the type of anesthesia, implant type used in the surgery,
ASA classification, time of surgery, delay to surgery,
duration of hospital stay, and history of intensive care
unit (ICU) admission were collected. An ASA score was
used to determine the preoperative general health status
of the patients according to their comorbidities. The
preoperative ASA classification was determined by the
anesthesiologists’ preoperative evaluation. The patients’
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ASA scores were categorized as low (ASA 1-2) or high
(ASA 3-4) (13).
Preoperative serum albumin, total lymphocyte count,
and CRP levels were evaluated as laboratory values. PNI,
CAR, and CPR were calculated and analyzed as prognostic
factors for mortality. Laboratory values obtained on the
first admission to the hospital were used for preoperative
evaluation to get an idea about the long-term health
status of the patients.
Operation Data
All the patients included in the study were treated in
a single, fully equipped training and research hospital.
All the patients with FNF were operated on using
hemiarthroplasty (HA), while patients with ITFF were
treated using HA, intramedullary nailing, and dynamic hip
screws. All patients were operated on as soon as possible
upon completion of the preoperative preparations.
Outcome Measurements
The primary outcome was survival, determined as the
time from the surgery to death or the end of the study. The

Figure 1. Flowchart of our study
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Analysis for first-year survival
In the first year, PNI, CPR, and CAR were not significantly
associated with worse survival in the first year. The other
analyzed items are shown in Table 4.
Analysis for overall survival
PNI, CPR and CAR was not found to be independent
prognostic factors for overall survival. The other analyzed
items are shown in Table 5.

patients’ survival was evaluated in four different periods
according to survival time: in the first month, six months,
the first year, and overall survival. Demographic and
laboratory values were analyzed for validity as prognostic
factors for mortality following geriatric hip fracture surgery
in each period.
Statistical Analysis
SPSS (for Microsoft, v. 22.0, SPSS Inc., Chicago, IL,
USA) was used as a statistical software. The survival of
the patients was evaluated using Kaplan-Meier survival
analysis. Furthermore, univariate Cox regression analysis
was used to determine potential prognostic factors for
the survival of the patients. The prognostic factors with
p-values (two-sided) ≤0.05 were chosen for inclusion in
the multivariate Cox proportional hazard model to identify
independent variables in a stepwise fashion. Variables
with p-values of 0.05 or less in multivariate analysis were
retained as independent risk factors. A p-value <0.05 was
set as statistically significant.

Discussion
The incidence of hip fractures will gradually increase
with the increase in life expectancy. The 1-year mortality
rate in hip fractures in patients over 65 years of age has
been reported to be between 8% and 35% in the literature
(1,14). It was reported in the literature that patients’
postoperative mortality and morbidity were affected
by their age, higher ASA score, comorbid diseases, and
preoperative nutritional status (11,12,15-17).
Table 1. Demographic data of the all patients

Results

Patients with hip fracture
aged more than 75 years (n:
430)

The mean age of the patients was 84.3±7 years. Twohundred eighty-two patients were female (65.5%), and
148 patients were male (35.5%). Two-hundred seventyfour patients (%63.7) had ITFF, while 156 patients (36.3%)
had FNF. The mean follow-up period was 25.6±23.4
months. The mean delay to surgery was 5.8±3.6 days. The
average length of hospital stay was 12.2±8.4 days. Onehundred thirty-two patients (30.6%) had postoperative
ICU admissions.
Forty-seven patients (10.9%) died in the first month
after surgery. One hundred thirteen patients (26.3%) were
dead in six months, while one hundred fifty-two patients
(35.3%) were dead in the first year following surgery. The
overall mortality rate was 68.4% (Figure 2). According to
the Kaplan-Meier analysis, the mean survival period was
37.7 months and the survival rate was 11.2% at the end
of the study (Figure 3).
The average preoperative CRP value was 68.6±62.2
mg/dL. The mean PNI was 42.4±8.4. The mean CPR
was 1.72±1.67. The mean CAR was 20.8±2.4. Baseline
demographic data of the patients included in the study are
presented in Table 1.
Analysis for first-month survival
In the first month, PNI, CPR, and CAR were not
significantly associated with worse survival in the first
month. The other analyzed items are shown in Table 2.
Analysis for six-month survival
PNI, CPR, and CAR were not significantly associated
with poorer survival in the first six months. The other
analyzed items are shown in Table 3.

Mean ± SD

Min.-Max.

Age, years

84.3±7

75-104

Gender, female/male

282/148

Side, Right/Left

229/201

Fracture type, Int./C

274/156

Treatment method IMN/HA/DHS

188/189/53

Survive, months

25.6±23.4

0.1-113.4

Delay to surgery, day

5.8±3.6

1-20

Hospital stay, day

12.2 ± 8.4

2-108

History of intensive care unit,
n (%)

132 (30.6%)

Type of anesthesia G, R

65/365

ASA score
Low (1-2), n (%)

237 (55.1%)

High (3-4), n (%)

193 (44.9%)

Mortality
In first months, n (%)

47 (10.9%)

In six months, n (%)

113 (26.3%)

In first years, n (%)

152 (35.3%)

Overall, n (%)

294 (68.4%)

C-reactive protein, mg/dL

68.6±62.2

0.01-272

Preoperative prognostic
nutritional index (PNI)

42.4±8.4

22.5-90

CRP/PNI ratio

1.72±1.67

0.1-11.4

CRP/albumin ratio

20.8±2.4

0.1-137

SD: Standard deviation, Min.: Minimum, Max.: Maximum, Int.: Intertrochanteric
fracture, C: Collum fracture, IMN: Intramedullary nailing, HA: Hemiarthroplasty,
DHS: Dynamic hip screws, G: General, R: Regional, ASA: American Society of
Anesthesiology, CRP: C-reactive protein, PNI: Prognostic nutritional index
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Table 2. Univariate and multivariate Cox regression analysis for patients who died in first month after surgery
Factors

Hazard ratio and the 95% CI

p-value

1.025 (0.986-1.066)

0.211

Female
Male

Reference

Reference

1.424 (0.799-2.539)

0.231

Low

Reference

Reference

High

2.479 (1.356-4.532)

0.033*

Right

Reference

Reference

Left

0.831 (0.466-1.482)

0.532

Delay to surgery

1.156 (0.980-1.133)

0.156

Hospital stay

1.018 (0.997-1.039)

0.09

No

Reference

Reference

Yes

3.864 (1.529-9.767)

0.004*

Spinal

Reference

Reference

General

0.975 (0.437-2.177)

0.951

Intertrochanteric

Reference

Reference

Collum

1.098 (0.610-1.977)

0.756

Preoperative C-reactive protein

1.004 (1.000-1.008)

0.041*

Prognostic nutritional index

0.966 (0.928-1.005)

0.088

CRP/PNI Ratio

1.185 (1.038-1.352)

0.012*

CRP/Albumin ratio

1.014 (1.003-1.025)

0.014*

Low

Reference

Reference

High

2.275 (1.219-4.245)

0.010**

Intensive care

3.163 (1.239-8.075)

0.016**

Preoperative C-reactive protein

0.993 (0.976-1.010)

0.417

CRP/PNI ratio

1.260 (0.477-3.329)

0.641

CRP/Albumin ratio

1.012 (0.931-1.101)

0.773

Univariate Cox regression analysis

Age
Sex

ASA Score
Side

Intensive care
Type of anesthesia
Type of fracture

Multivariate Cox regression analysis
ASA Score

* These p -values were less than 0.05 (Univariate analysis)
** These p -values were less than 0.05 (Multivariate analysis)
CI: Confidence interval, ASA: American Society of Anesthesiology, CRP: C-reactive protein, PNI: Prognostic nutritional index

Figure 2. Illustration of the number of died patients in the study
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Table 3. Univariate and multivariate Cox regression analysis for patients who died in six months after surgery
Factors

Hazard ratio and the 95% CI

p-value

1.012 (0.987-1.037)

0.367

Female
Male

Reference

Reference

1.437 (0.989-2.089)

0.06

Low

Reference

Reference

High

1.864 (1.283-2.708)

0.001*

Right

Reference

Reference

Left

1.176 (0.813-1.701)

0.389

Delay to surgery

1.024 (0.975-1.076)

0.349

Hospital stay

1.018 (1.004-1.032)

0.01*

No

Reference

Reference

Yes

2.348 (1.448-3.809)

<0.001*

Spinal

Reference

Reference

General

1.256 (0.775-2.037)

0.355

Intertrochanteric

Reference

Reference

Collum

1.192 (0.818-1.737)

0.361

Preoperative C-reactive protein

1.006 (1.003-1.008)

<0.001*

Prognostic nutritional index

0.973 (0.948-0.998)

0.036*

CRP/PNI ratio

1.257 (1.154-1.369)

<0.001*

CRP/Albumin ratio

1.019 (1.012-1.026)

<0.014*

Low

Reference

Reference

High

1.701 (1.160-2.494)

0.07

Hospital stay

1.013 (0.996-1.031)

0.144

Intensive care

2.060 (1.262-3.362)

0.004**

Preoperative C-reactive protein

0.993 (0.981-1.005)

0.269

Prognostic nutritional index

1.005 (0.973-1.037)

0.781

CRP/PNI ratio

1.312 (0.652-1.071)

0.446

CRP/Albumin ratio

1.015 (0.963-1.071)

0.568

Univariate Cox regression analysis

Age
Sex

ASA Score
Side

Intensive care
Type of anesthesia
Type of fracture

Multivariate Cox regression analysis
ASA Score

* These p -values were less than 0.05 (Univariate analysis)
** These p -values were less than 0.05 (Multivariate analysis)
CI: Confidence interval, ASA: American Society of Anesthesiology, CRP: C-reactive protein, PNI: Prognostic nutritional index

Malnutrition is linked to lower postoperative survival,
delayed bone healing, increased surgical site infection,
and higher rates of postoperative complications (18).
Recently, PNI, CAR, and CPR have been investigated to
assess patients’ nutritional status. To our knowledge,
this is the first study to examine these three items as a
prognostic factor for mortality following surgically treated
osteoporotic hip fractures in elderly patients. Ren et al.
found that PNI was not associated with poorer survival,
but the CPR was an independent predictor for 1-year
mortality in their study (11). Capkin et al. (12) concluded
that preoperative CAR can be used as a prognostic factor
for 1-year mortality in patients over 65 years old who
had a hip fracture. Belangero et al. (19) showed low

preoperative albumin levels and high preoperative CRP
levels were related to significantly higher mortality rates
following surgically treated ITFF. But the results of our
study were incompatible with the results in the current
literature. This may be because the lower age limits of the
patient groups evaluated in the studies were different, and
the postoperative rehabilitation and follow-up protocols
used in the studies were different as well.
Several studies studied mortality rates in different time
periods after geriatric hip fracture surgery. Foss and Kehlet
(20) showed a 13% mortality rate in the first month
postoperatively after hip fracture surgery. The six-month
mortality rates of elderly patients with hip fractures were
reported to be 19.5% in the study by Zaki et al. (21) and
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Table 4. Univariate and multivariate Cox regression analysis for
patients who died in first year after surgery
Hazard ratio and the
95% CI

Factors

Table 5. Univariate and multivariate Cox regression analysis for
overall survival of the patients after surgery

p-value

Univariate Cox regression analysis

Age

1.002 (0.981-1.024)

Hazard ratio and the
95% CI

Factors

p-value

Univariate Cox regression analysis

0.857

Age

Sex

1.016 (1.001-1.031)

0.040*

Female
Male

Reference

Reference

1.200 (0.945-1.523)

0.135

Low

Reference

Reference

High

1.584 (1.258-1.994)

<0.001*

Right

Reference

Reference

Left

Sex
Female
Male

Reference

Reference

1.234 (0.888-1.713)

0.210

Low

Reference

Reference

High

1.606 (1.167-2.209)

0.004*

Right

Reference

Reference

Left

1.049 (0.763-1.442)

0.770

1.029 (0.819-1.295)

0.804

Delay to surgery

1.034 (0.992-1.078)

0.117

Delay to surgery

1.033 (1.003-1.064)

0.033*

Hospital stay

1.016 (1.003-1.030)

0.014*

Hospital stay

1.018 (1.007-1.030)

0.002*

No

Reference

Reference

Intensive
care

No

Reference

Reference

Yes

1.895 (1.288-2.788)

0.002*

Yes

1.088 (1.401-2.375)

<0.001*

Spinal

Reference

Reference

General

1.159 (0.842-1.594)

0.365

Intertrochanteric

Reference

Reference

Collum

ASA Score
Side

Intensive
care
Type of
anesthesia
Type of
fracture

Spinal

Reference

Reference

General

1.217 (0.798-1.856)

0.363

Intertrochanteric

Reference

Reference

Collum

1.158 (0.610-1.605)

0.377

ASA Score
Side

Type of
anesthesia
Type of
fracture

1.065 (0.840-1.351)

0.602

<0.001*

Preoperative C-reactive
protein

1.004 (1.002-1.005)

<0.001*

0.985 (0.964-1.007)

0.170

Prognostic nutritional index

0.986 (0.970-1.003)

0.101

CRP/PNI ratio

1.234 (1.139-1.337)

<0.001*

CRP/PNI ratio

1.167 (1.091-1.248)

<0.001*

CRP/Albumin ratio

1.017 (1.010-1.024)

<0.001*

CRP/Albumin ratio

1.012 (1.007-1.018)

<0.001*

Preoperative C-reactive
protein

1.005 (1.003-1.007)

Prognostic nutritional index

Multivariate Cox regression analysis
ASA Score

Multivariate Cox regression analysis

Low

Reference

Reference

Age

High

1.482 (1.069-2.054)

0.018**

ASA Score

Intensive care

1.631 (1.096-2.429)

0.016**

Hospital stay

1.012 (0.996-1.028)

0.136

Preoperative C-reactive
protein

0.993 (0.983-1.028)

0.135

CRP/PNI Ratio

1.231 (0.743-2.038)

0.420

CRP/Albumin ratio

1.020 (0.975-1.068)

0.392

* These p-values were less than 0.05 (Univariate analysis)
** These p-values were less than 0.05 (Multivariate analysis)
CI: Confidence interval, ASA: American Society of Anesthesiology, CRP: C-reactive
protein, PNI: Prognostic nutritional index

25.0% in the study by Prodovic et al. (22). In their study,
Bilsel et al. (15) reported a 35% 1-year mortality rate
following hip fracture surgery. The mortality rates found
in this study for the first month, six months, and one year
following geriatric hip fracture surgery, were consistent
with the literature.
Quach et al. (23) reported that the ASA score was
independently associated with one-year mortality following
hip fracture surgery. Paksima et al. (24) found that
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1.005 (0.989-1.022)

0.528

Low

Reference

Reference

High

1.520 (1.191-1.940)

<0.001**

Intensive care

1.590 (1.212-2.085)

<0.001**

Delay to surgery

1.015 (0.982-1.050)

0.382

Hospital stay

1.012 (0.997-1.027)

0.128

Preoperative C-reactive
protein

0.994 (0.986-1.003)

0.199

CRP/PNI ratio

1.238 (0.814-1.884)

0.318

CRP/Albumin ratio

1.520 (1.191-1.940)

0.555

*These p-values were less than 0.05 (Univariate analysis)
**These p-values were less than 0.05 (Multivariate analysis)
CI: Confidence interval, ASA: American Society of Anesthesiology, CRP:
C-reactive protein, PNI: Prognostic nutritional index

patients with a higher ASA score had a higher mortality
rate following hip fracture. Bilsel et al. (15) showed that
patients with high 3 or 4 ASA status had a significantly
increased risk of mortality. We found a high ASA (3-4)
score was independently related to poor survival in the first
month, six months, one year, and overall follow-up period.
Hasan et al. (25) found that the mortality rate of patients

Ekinci et al. Nutritional Indicators In Hip Fracture

Authorship Contributions
Concept: M.E., S.B., Design: M.E., S.B., E.G., M.Er.,
Data Collection and/or Processing: M.E., S.B., E.G., K.A.C.,
S.O.S., Analysis and/or Interpretation: M.E., S.B., M.Y.,
Literature Research: M.E., S.B., E.G., K.A.C., M.Er., Writing:
M.E., S.B., M.Y.
Conflict of Interest: No conflict of interest was
declared by the authors.
Financial Disclosure: The authors declared that this
study received no financial support.

References
1. Abrahamsen B, Van Staa T, Ariely R, Olson M, Cooper C. Excess
mortality following hip fracture: A systematic epidemiological
review. Osteoporos Int 2009;20:1633-50.
2. Biçen Ç, Akdemir M, Türken MA, Çekok K, Ekin A, Turan AC.
Analysis of risk factors affecting mortality in elderly patients
operated on for hip fractures: A retrospective comparative
study. Acta Orthop Traumatol Turc 2021;55:493-9.

Figure 3. Kaplan-Meier survival curve of the patients included
in the study

with postoperative ICU admission was significantly higher
than those without admission to the ICU. Our findings
were compatible with the current literature.
Study Limitations
There are some limitations in the study. Firstly, our
study includes a small number of patients. Secondly,
there are several factors affecting mortality rates, such
as dementia, dialysis, and preoperative mobilization
status of the patient. They were not investigated in our
study. Thirdly, we could not also assess the postoperative
complications in detail because of the retrospective
nature of our study. However, the nutritional indicators
examined in our study have recently started to be used
in clinical practice, and they are not frequently used in
clinical orthopedic practice. The evaluation of these three
new markers is the most important strength of our study.
Because each of these indicators has been evaluated
separately in the literature.

3. Collin C, Bimou C, Mabit C, Tchalla A, Charissoux JL, Marcheix
PS. Orthogeriatric assessment of patients over 75 years of
age with a proximal femur fracture: Predictors of 6-month
mortality. Orthop Traumatol Surg Res 2020;106:1441-7.
4. Aldebeyan S, Nooh A, Aoude A, Weber MH, Harvey EJ.
Hypoalbuminaemia-a marker of malnutrition and predictor of
postoperative complications and mortality after hip fractures.
Injury 2017;48:436-40.
5. Norman K, Pichard C, Lochs H, Pirlich M. Prognostic impact of
disease-related malnutrition. Clin Nutr 2008;27:5-15.
6. Malafarina V, Reginster JY, Cabrerizo S, et al. Nutritional
Status and Nutritional Treatment Are Related to Outcomes
and Mortality in Older Adults with Hip Fracture. Nutrients
2018;10:555.
7. Laulund AS, Lauritzen JB, Duus BR, Mosfeldt M, Jørgensen
HL. Routine blood tests as predictors of mortality in hip
fracture patients. Injury 2012;43:1014-20.
8. Tokunaga R, Sakamoto Y, Nakagawa S, et al. Prognostic
nutritional index predicts severe complications, recurrence,
and poor prognosis in patients with colorectal cancer
undergoing primary tumor resection. Dis Colon Rectum
2015;58:1048-57.

Conclusion
Our results suggest that PNI, CAR, and CPR were
not associated with poor survival in the first month, six
months, one-year, and overall follow-up period following
geriatric hip fracture surgery. Patients with a high ASA (34) score and those admitted to the postoperative ICU, on
the other hand, should be closely monitored because they
are more likely to die.
Ethics
Ethics Committee Approval: This study was
approved by the University of Health Sciences Turkey,
Haseki Training and Research Hospital Ethics Commitee
(IRB number: 2020-221).
Informed Consent: Informed consent was routinely
obtained from all patients before surgery.

9. Nozoe T, Ninomiya M, Maeda T, Matsukuma A, Nakashima
H, Ezaki T. Prognostic nutritional index: A tool to predict the
biological aggressiveness of gastric carcinoma. Surg Today
2010;40:440-3.
10. Neumaier M, Braun KF, Sandmann G, Siebenlist S. C-reactive
protein in orthopaedic surgery. Acta Chir Orthop Traumatol
Cech 2015;82:327-31.
11. Ren H, Wu L, Hu W, Ye X, Yu B. Prognostic value of the
c-reactive protein/prognostic nutritional index ratio after
hip fracture surgery in the elderly population. Oncotarget
2017;8:61365-72.

181

Ekinci et al. Nutritional Indicators In Hip Fracture

12. Capkin S, Guler S, Ozmanevra R. C-Reactive Protein to
Albumin Ratio May Predict Mortality for Elderly Population
Who Undergo Hemiarthroplasty Due to Hip Fracture. J Invest
Surg 2021;34:1272-7.
13. Owens WD, Felts JA, Spitznagel EL Jr. ASA physical
status classifications: A study of consistency of ratings.
Anesthesiology 1978;49:239-43.
14. Zuckerman JD. Hip fracture. N Engl J Med 1996;334:1519-25.
15. Bilsel K, Erdil M, Gulabi D, Elmadag M, Cengiz O, Sen C.
Factors affecting mortality after hip fracture surgery: A
retrospective analysis of 578 patients. Eur J Orthop Surg
Traumatol 2013;23:895-900.
16. Li S, Zhang J, Zheng H, Wang X, Liu Z, Sun T. Prognostic
Role of Serum Albumin, Total Lymphocyte Count, and Mini
Nutritional Assessment on Outcomes After Geriatric Hip
Fracture Surgery: A Meta-Analysis and Systematic Review. J
Arthroplasty 2019;34:1287-96.
17. Koren-Hakim T, Weiss A, Hershkovitz A, et al. The relationship
between nutritional status of hip fracture operated elderly
patients and their functioning, comorbidity and outcome. Clin
Nutr 2012;31:917-21.
18. Goisser S, Schrader E, Singler K, et al. Malnutrition According
to Mini Nutritional Assessment Is Associated With Severe
Functional Impairment in Geriatric Patients Before and
up to 6 Months After Hip Fracture. J Am Med Dir Assoc
2015;16:661-7.

182

19. Belangero W, Barla JD, Rienzi Bergalli DH, et al. Nutrition and
Inflammation Influence 1-Year Mortality of Surgically Treated
Elderly Intertrochanteric Fractures: A Prospective International
Multicenter Case Series. Geriatr Orthop Surg Rehabil 2019
23;10:2151459318816982.
20. Foss NB, Kehlet H. Short-term mortality in hip fracture
patients admitted during weekends and holidays. Br J
Anaesth 2006;96:450-4.
21. Zaki HE, Mousa SM, El Said SMS, Mortagy AK. Morbidity
and Mortality following Surgery for Hip Fractures in Elderly
Patients. J Aging Res 2019;2019:7084657.
22. Prodovic T, Ristic B, Rancic N, Bukumiric Z, Zeljko S, IgnjatovicRistic D. Factors Influencing the Six-Month Mortality Rate in
Patients With a Hip Fracture. Zdr Varst 2016;55:102-7.
23. Quach LH, Jayamaha S, Whitehouse SL, Crawford R, Pulle CR,
Bell JJ. Comparison of the Charlson Comorbidity Index with
the ASA score for predicting 12-month mortality in acute hip
fracture. Injury 2020;51:1004-10.
24. Paksima N, Koval KJ, Aharanoff G, et al. Predictors of mortality
after hip fracture: A 10-year prospective study. Bull NYU Hosp
Jt Dis 2008;66:111-7.
25. Hasan O, Mazhar L, Rabbani U, Rabbani A, Mahmood F,
Noordin S. Does early surgery prevent Postoperative ICU
admission after surgery for the fracture of the hip. Nested
case control study of 911 patients. Ann Med Surg (Long)
2021;61:35-40.

