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Abstract 

 

Aim: Hip fracture causes high mortality rates in elderly patients. Here we investigate the relationship between 

serum laboratory parameters, bone densitometers, malnutrition, depression and pre-fracture survival activity 

scores of patients who died within 24 months after surgery for hip fracture. 

Methods: 121 patients who underwent surgery for hip fracture between 2013 and 2016 and who met the study 

criteria were evaluated retrospectively. The patients who died within the first 24 months after surgery were 

evaluated as Group 1, and the patients  who died after 24 months or who were still alive were evaluated as 

Group 2. Serum parameters before surgery, hip and vertebra bone densitometry were examined. The Barthel and 

Lawton Life Scale was completed, Mini nutritional assesment (MNA), geriatric depression scala short form 

(GDS-SF) and preoperative length of stay and BMI were evaluated. 

Results: Comparing the parameters between groups, we detected no significant difference between age, BMI, 

vertebral BMD preoperative length of stay. Albumin, total protein, hip BMD, barthel score, and the lawton 

scoring system, GDS-FM, MNA showed significant differences between the two groups (P<0.05). According to 

the regression analysis, Albumin, total protein, MNA, GDS-SF, Barthel Score and Lawton Scoring Systems 

showed a significantly correlation in patients with mortality in the first 24 months (P<0.05). 

Conclusion: Geriatric hip fractures have many factors that determine the risk of mortality within the first 24 

months. According to our study, low albumin, total protein , malnutrition, high depression as well as low 

pretreatment activity scores, indicate high mortality risk in the 24 months.  
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Öz 

 

Amaç: Kalça kırığı yaşlı hastalarda yüksek mortalite oranlarına sebep olur. Bu çalışmada kalça kırığı nedeniyle 

ameliyat sonrası 24 ay içinde ölen hastaların serum laboratuvar parametreleri, kemik dansitometreleri, yetersiz 

beslenme, depresyon ve kırık öncesi sağkalım aktivite skorları arasındaki ilişkiyi araştırdık. 

Gereç ve Yöntem: 2013-2016 yılları arasında kalça kırığı nedeniyle ameliyat edilen ve çalışma kriterlerini 

karşılayan 121 hasta retrospektif olarak incelendi. Ameliyattan sonraki ilk 24 ay içinde ölen hastalar Grup 1, 24 

ay sonra ölen veya halen hayatta olan hastalar Grup 2 olarak değerlendirildi. Ameliyat öncesi serum 

parametreleri, kalça ve vertebra dansitometrisi ölçüldü. Barthel ve Lawton Aktivite Skorları, Mini beslenme 

değerlendirmesi (MNA), geriatrik depresyon skala kısa formu (GDS-SF) ve preoperatif yatış süresi ve BMİ 

değerlendirilmiştir. 

Bulgular: Gruplar arasındaki parametreleri karşılaştırarak yaş, BMİ, vertebra dansitometresi, preoperatif yatış 

süresi arasında anlamlı bir fark saptanmadı. Albümin, total protein, kalça dansitometresi, Barthel ve Lawton 

Aktivite Skorları, GDS-FM, MNA iki grup arasında anlamlı farklılıklar gösterdi (P <0.05). Regresyon analizine 

göre, albumin, total protein, MNA, GDS-SF, Barthel ve Lawton Aktivite Skorları ilk 24 ayda mortalitesi olan 

hastalarda anlamlı bir korelasyon gösterdi (P <0.05). 

Sonuç: Geriatrik kalça kırıkları ilk 24 ay içinde mortalite riskini belirleyen birçok faktöre sahiptir. Çalışmamıza 

göre, düşük albümin, total protein, yetersiz beslenme, yüksek depresyon ve düşük aktivite skorları geriatrik 

kalça kırıklarında ilk 24 ayda yüksek mortalite riskini göstermektedir. 

 

Anahtar Kelimeler; Kalça kırıkları, depresyon, beslenme, geriatrik mortalite, kemik Dansitometrisi 
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Introduction 

Hip fractures are often seen in elderly patients, with 

high mortality and morbidity rates. The average life expectancy 

in elderly people treated for hip fractures is shorter than those not 

treated from hip fractures [1]. Many factors play a role in 

postoperative mortality and morbidity in elderly patients[2]. 

Whether regional or general anesthesia methods are selected, 

mortality and morbidity cannot be reduced beyond a certain 

level[3]. In these patients, concomitant diabetes, hypertension, 

cardiovascular insufficiency, and lung problems increase the 

mortality and complications after surgery in these patients [4]. 

More than 50% of patients with old hip fractures have three or 

more chronic diseases[5]. In the literature, several studies had 

addressed morbidity and mortality in hip fractures, investigating 

various potentially contributing factors. 

Some studies have shown that patients with high 

potassium, low albumin, and low hemogram have a relatively 

high mortality[6]. Other studies have reported that 

osteosarcopenia, muscle imbalans, activity scores are associated 

with mortality.  

Depression is a pathological process that affects the 

daily activities of patients and reduces the quality of life[7]. This 

process affects the recovery of patients after surgery. Depression, 

especially associated with malnutrition, adversely affects the 

rehabilitation, healing process of the patient after surgery. 

In our study, we evaluated malnutrition, depression 

scale and activity score of patients who were operated for hip 

fractures and investigated the relationship between the values of 

mortality and the risk of mortality in the first 24 months. We 

hypothesized that malnutrition, depression, albumin, total 

protein, activivity scores and osteoporosis affect mortality in 

these patients during the first 2 years after surgery.   

Material and methods  

Our study was approved by the Ethical Committee of 

our Institute (Number: 2019/1133). Between 2013 and 2016, 267 

patients who were admitted to our hospital due to hip fracture 

were evaluated retrospectively. The study inclusion criteria were: 

Patients between the ages of 65 and 100 years, patients with an 

ASA score of 3 and above, patients who were admitted to our 

hospital within the first 24 h after a fracture, PFN Proksimal 

Femoral Nail, TST Rakor Medical Instruments Inc., Istanbul, 

Turkey), or patients with hip fractures treated with 

hemiarthroplasty with cemented and cementless(TST Rakor 

Medical instruments Co., Istanbul, Turkey). Cement application 

decision was decided according to hip dorr index. According to 

Dorr index, those with type A were treated with cementless, type 

B and C with cemented prosthesis. The exclusion criteria were: 

patients in the intensive care unit preop followed, patients with a 

fracture of the hip with another fracture, oncology patients, 

patients with preop or postop dialysis requirements, patients with 

pathological fractures, patients with a previous hip fracture, 

patients who have undergone another surgery within the last 

month, patients using immunosuppressive agents, patients with 

died during surgery, Patients with less than 24 months follow-up, 

and patients who have to wait for surgery for more than 7 days.  

A total of 121 patients who met the study criteria were 

evaluated retrospectively. Relatives of the patients were reached 

from the hospital records. The exact days of death were asked. 

The patients who died within the first 24 months after the 

surgery were classified as Group 1, and the patients who died or 

survived after 24 months were Group 2. All patients were 

evaluated by a single anesthesiologist. ASA scores were 

determined. In the first 24 hour after the fractures, venous blood 

samples were taken, and laboratory parameters were evaluated. 

In laboratory parameters, albumin, and total protein levels were 

evaluated in all patients.(Coulter LH 780 Hematology Analyzer, 

California, USA) All patients’ BMIs (Body Mass Indexes) were 

calculated by asking the patients or their relatives. In the 

preoperative period, albumin supplements were applied to 

patients with albumin below 2.5. However, preoperative initial 

values were included in the study. No special supplements were 

used in the postoperative period. Densitometry was performed 

from the intact hips and vertebra. The patient’s intact hip was 

measured with 25 degrees of internal rotation following the 

following parameters (QDR Series Hologic, Inc., Bed- 97 ford, 

MA USA): (hip FOV: 113 × 112; neck FOV: 49 98 ×15; total 

BMD CV: 1.0 %; TH: 4.5). The Barthel and Lawton scores were 

calculated. Preop malnutrition disorders were evaluated by Mini 

nutritional assesment (MNA) [8]. The results of the MNA score 

were categorized into 3 groups. Malnourished patients were 

defined as having a MNA score less than 17 points (It was 

categorized as 1),  risk for malnutrition patients  the MNA score 

was between 17 and 23.5 points (It was categorized as 2) and 

Patients with good nutrition had a MNA score above 23.5 points 

(It was categorized as 3). Preop depression condition was 

evaluated by geriatric depression scale short form (GDS-SF) 

were evaluated[9] . The results of the GDS-SF score were 

categorized into 4 groups. Patients with a score of 0-4 were 

diagnosed with no depression (It was categorized as 0), mild 

depression with a score of 5-8 (It was categorized as 1), 

moderate depression with a score of 9-11 (It was categorized as 

2), and major depression with a score of 12-15(It was 

categorized as 3).. According to the anesthesiologist's 

assessment, 40 patients underwent general and 92 patients 

underwent spinal anesthesia. PFN or hemiarthroplasty was 

performed according to the type of fracture. All patients were 

mobilized on the first postoperative day. All patients were given 

cephazolin (1 g IV) for the prophylaxis of infection on the first 

day and enoxaparin sodium embolism for the first 4 weeks. The 

patients were contacted by telephone every month in the 

postoperative follow-up, and their mortality status was 

questioned. 

 

Statistical analysis 

While evaluating the findings of the study, IBM SPSS 

Statistics 22 (IBM SPSS, USA, New York) program was used 

for statistical analysis. The normal distribution was evaluated by 

Shapiro-Wilks test. The Mann-Whitney U test was used to 

evaluate the parameters that did not show a normal distribution.. 

When the parameters were evaluated by Shapiro-Wilks test, it 

was seen that the parameters were not distributed 

homogeneously. The values between the two groups were 

evaluated by the Mann Whitney U test. 

A multivariate logistic regression analysis was used to 

determine the relationship between the parameters used and 

mortality in our study. Results of multivariate analyzes were 

reported as adjusted odds ratios (OR) with 95% confidence 

intervals (CI) with a threshold significance at p <0.05. 

Results 

One hundred twenty one patients included in the study, 

63 were Group 1 and 58 were Group 2. Of 121 patients, 50 were 

male, and 71 were female. PFN was performed in 70 patients, 

and hemiarthroplasty was performed in 51 patients. Femoral 

neck fracture in 46 patients, subtrochanteric fracture in 17 

patients, intertrochanteric fracture in 58 patients was seen. 

Cemented hemiarthroplasty was performed in 37 patients, and 

cementless hemiarthropasty in 14 patients. 
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The mean age of the patients in Group 1 was 82.32 (65-

103). The mean preoperative BMI was 24,55 (18,14-37,10). 

Bone densitometry in spine was measured as -2.54 (0.80- -6.60). 

Bone Densitometry in hip at -3.08 (0.70- -4.90). When the 

laboratory parameters of the patients in Group 1 are evaluated, 

the values were: albumin 2.86 g/dL (2.1-4.78); total protein, 5.58 

g/dL (3.70-7.93);. The Barthel score of the patients in Group 1 

was 2,54 (1-3), and the Lawton score was 2.28 (0-5). The mean 

preoperative hospitalization time of the patients in Group 1 was 

2.4 (1-6) days. According to GDS-SF there were no depression 

in 4 patients, mild depression in 22 patients, moderated 

depression in 30 patients and major depression in 7 patients. 

According to MNA scores, 12 patients had good nutrition and 35 

patients had risk for malnutrition and 16 patients had 

malnutrition in Group 1  

The mean age of the patients in Group 2 was 78.80 (65-

90). The mean preoperative BMI was 25.95 (18.17-35.70). The 

mean spine densitometry was -2,18 (0.90--5.2) and hip 

densitometry was -2.5 (0.6--4.30). When laboratory parameters 

of the patients in Group 2 are evaluated, the values were: mean 

albumin, 3.16 g/dL (2-4.6); total protein, 6.12 g/dL (4.9-7.76) 

The mean Barthel score of the patients in Group 2 was 3.42 (1-5) 

and the Lawton score was 4.94 (0-8). The mean preoperative 

hospitalization period of the patients in Group 2 was 2.1 (1-7) 

days. When GDS-SF was examined in Group 2 patients, 21 

patients had no depression, 25 patients had mild depression and 

10 patients had moderated depression. There was no major 

depression sign in group 2 patients. According to MNA scores, 

42 patients had good nutrition, 14 had risk for malnutrition and 2 

had malnutrition in group 2 patients. 

The parameters between the two groups were evaluated 

using the Mann Whitney U test. We detected no significant 

difference between age, BMI, vertebra BMD, preoperative 

hospitalization (all P>0.05). albumin, total protein, Hip BMD, 

MNA, GDS-SF, the Barthel Score, and the Lawton scoring 

system showed significant differences between the two groups 

(p<0.05) (Tables 1 and 2). 

 
Table 1. Demographic findings, serum parameters, bone measurements 

of both groups, Preop Hospitalization. 
  Total Group 1 Group 2 P Value* 

AGE 80,45 ± 8,06  

 (65-103) 

82.32 ± 5,99 

  (68-100) 

78,80 ±6,96 

 (65-90) 

0,107 

BMI 25,29 ±4,17  

(18,14-37,10) 

24,55 ±4,08  

(18,14-37,10) 

25,95 ±4,17   

(18,17-35,70) 

0,089 

ALBUMIN 3,01±0,53 

 (2,00-4,78) 

2,86 ± 0,51  

(2,1-4,78) 

3,16 ±0,5 

  (2-4,60) 

0,001 

TOTAL 

PROTEIN 

5,86 ±0,79  

(3,70-7,93) 

5,58 ±0,84   

(3,7-7,93) 

6,12 ±0,65  

 (4,90-7,76) 

0,001 

SPINE BMD -2,35 ± 1,57   

(0,90--6,60) 

-2,54 ±1,64   

(0,80--6,60) 

-2,18 ±1,49 

 (0,90--5,2) 

0,25 

HIP BMD -2,7 ± 0,92  

(0,70--4,90) 

-3,08 ±0,86 

 (0,7- --4,9) 

-2,5 ±0,89  

(0,6--4,30) 

0,001 

Preop  

Hospitalization  

(Day) 

  

2,3 ± 0,89  

(1-7) 

2,4 ± 0,87 

(1-6) 

2,1 ±0,92  

(1-7) 

0,48 

Body Mass Index (BMI); Bone Mineral Density (BMD), * Mann 

Whitney U test p <0.05 statistically significant. 

 

According to the Multinomial Logistic Regression 

Analysis after correcting various covariates (age, gender, BMI, 

preoperative hospitalization, surgery procedure, fracture type, 

ASA scores) the parameters examined in the study. Albumin, 

total protein, MNA, GDS-SF, the Barthel Score, and the Lawton 

scoring systems were significantly different in patients with 

mortality in the first two years (p<0.05). (Table 3) There was no 

significant relationship between bone densitometry and mortality 

in the first 2 years according to regression analysis. 

 
Table 2. Functional scores, Mini nutritional assessment (MNA) and 

geriatric depression scala short form (GDS-SF) of both groups. 

  Total Group 1 Group 2 P 

Value* 

BARTHEL 3 ± 0,8  

(1-5) 

2,54 ± 0,61  

(1-3) 

3,42 ±0,91  

(1-5)  
0,001 

LAWTON  3,6 ± 

2,3  

(0-8) 

2,28 ± 1,55  

(0-5) 

4,94 ±2,21   

(0-8) 
0,001 

MNA** 2,45±0,7 

(1-3) 

2,12±0,5  

(1-3) 

2,9±0,8  

 (1-3) 
0,001 

GDS-SF*** 1,2±0,4 

 (0-2) 

1,61± 0,7     

(0-2) 

0,82±0,5  

(0-2) 
0,001 

MNA: Mini nutritional assessment, GDS-SF: Geriatric depression scala 

short form, * Mann Whitney U test p <0.05 statistically significant, 

**MNA score were categorized into 3 groups, ***GDS-SF score were 

categorized into 4 groups. 

 
Table 3. Models adjusted for age, gender, BMI, preoperative 

hospitalization, surgery procedure, fracture type  

  B Std 

Error 

Odd 

Ratio 

%95 

Confidence 

 interval 

P 

Value* 

MNA 1,8 0,6 0,19 0,06-0,71 0,014 

GDS-SF 1,55 0.33 1,12 1,3-1,1 0,044 

BARTHEL -1,7 0,41 1,18 1,08-1,40 0,001 

LAWTON -0,7 0,37 0,49 0,34-0,69 0,032 

T.PROTEIN -1,6 0,6 0,3 0,9-1,2 0,041 

ALBUMIN -0,2 0,8 0,9 1,1-1,5 0,022 

SPINE 

BMD 

1,1 0,6 1,2 0,8-21,5 0,08 

HIP BMD 0,9 0,3 1,5 1,3-2,1 0,106 

Std error: Standart Error, B: Coefficient of variables, MNA: Mini 

nutritional assessment, GDS-SF: Geriatric depression scala short form 

BMD: Bone Mineral Density, *: Multinomial Logistic Regression 

Analysis 

Discussion 

 In recent years and because of advances in medicine, we 

are living longer, and the elderly population is increasing 

rapidly[1].  Thus, hip fractures are more common due to the 

increase in the elderly population. The comorbidities of these 

patients increase the difficulty of the surgery. In these patients, 

the mortality rates within the first year after surgery have been 

reported as 22%[10]. Franzo et al. reported the mortality rate in 

geriatric hip fractures in the first 6 months as 20%, and as 25% in 

the first year[11]. Roche et al. reported a mortality rate of 33% 

after 1 year[12]. These rates are altered according to the 

comorbidities of these patients and the time before surgery [13].  

Pre-fracture functional status and muscle activity are the factors 

determining the post-surgical mortality rate[14].  

Malnutrition in geriatric patients is an important factor 

affecting mortality[15]. In a meta-analysis study by Li et al., low 

serum albumin levels were found to be the most important 

predictors of hospital death risk and complication increase in 

geriatric hip fracture patients[16]. These authors also stated that 

the mortality rate was high in patients with low levels of 

malnutrition. In our study, albümin, total protein levels and 

MNA were found to be very low in the patients who were lost 

within the first 2 years. In these patients, improvement of 

albumin supplementation and malnutrition before and after 
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surgery might lead to a decrease in the mortality rates of patients.  

There are many publications in the literature that postoperative 

rehabilitation and patients recovery are more difficult in patients 

with poor nutritional status. A metaanalysis study by Peeters CM 

et al showed that patients with poor nutritional status had a very 

low return to pre-fracture health status [17] . Malafarina et al. In 

the metaanalysis study, malnutrition rate was 18.7% in patients 

evaluated with MNA score, whereas the prevalence was 45.7% 

in the case of malnutrition assessed by albumin protein and BMI 

rates in hip fracture[18]. İn this study although surgical 

techniques improved, 1-year mortality rate was 30% in these 

patients. In our study, especially in patients with low MNA 

scores, severe albumin and total protein decreased were observed 

in the group with a high mortality rate in the first two years. Van 

Wissen et al. Reported that 1-year mortality rate was 46% in 

patients with poor MNA scores and decreased to 7% in patients 

with good MNA scores in 226 cases of hip fracture patients[19]. 

In our study, a result consistent with the literature was observed.  

 

In recent years, several studies have investigated the 

relationship between depression and hip fractures. In a study by 

Bi-Hua Cheng et al., They showed that 61% of patients with 

major depression had hip fractures more frequently than those 

without depression. However, in the same study, there was no 

significant difference between patients with less severe 

depressive disorder and without depressions[20] . According to 

our study, we think that depression is the cause of mortality in 

hip fracture. Andrade C showed that hip fracture was more 

common in patients with depression[21]. He questioned whether 

this was due to depression or antidepressant drugs. However, 

Branstrom et al showed that the risk of fracture was significantly 

lower after antidepressant use[22]. In a retrospective study by 

Maharlounei et al., Depression showed a significant effect on 

mobilization and recovery of patients within 6 months 

postoperatively. When these patients do not receive psychiatric 

support, they become more bedridden and patients recovery 

becomes more difficult in these patients [23]. In this case the 

depression scale of the patients more severe. It is especially 

important to recognize and treat depression in these patients. And 

we think that older osteoporotic hip fractures have more 

depression than expected. 

GDS-SF was filled before surgical treatment in the 

patients included in the study. The high GDS-SF of these 

patients was found to be related to the mortality of patients after 

treatment. Depression is a pathological process that affects 

patients' daily care and quality of life. If the scale of depression 

is high in these patients, psychiatric support is required for this 

pathological process. In the meta-analysis study conducted by 

Shi TT et al., The incidence of hip fracture is more common in 

individuals with depression than in normal individuals. The 

mortality risk is also very high in these patients [24]. 

In our study, Barthel and Lawton’s scoring system was 

used to evaluate the daily life activities of patients before hip 

fracture. Living activities prior to fracture show muscle 

imbalance of patients. This causes faster recovery and 

mobilization of the patient after surgery. Muscle imbalance also 

varies proportionally to bone density [25]. Türkmen et al. 

reported that bone density and gluteus maximus muscle mass 

were correlated with hip fracture in geriatric patients, and they 

show that bone density decreased in patients with low muscle 

mass [26].  In our study, daily life activity scores were 

significantly lower in patients who died within the first 24 

months. In our study, no significant effect of osteoporosis on 

mortality was observed in the first two years. Osteoporosis 

increases the risk of fracture. However, since osteoporosis 

treatment indirectly increases activity in these patients, we think 

that it increases muscle imbalance and activity scores. Although 

there is no significant mortality, osteoporosis treatment should be 

given after fracture in these patients. Additionally preoperative 

muscle activation and strengthening of the muscle gives a better 

result after surgery [27]. 

Based on these data, we think that improved nutrition, 

treatment of patients with signs of depression, psychological 

rehabilitation and early physiotherapy would likely decrease the 

mortality rate during the early period postoperative period. 

Limitations of this study include its retrospective 

design. Also, comorbidities were not investigated in the study 

group. Comorbidities might affect the mortality rate of patients, 

regardless of laboratory values [28,29]. Laboratory values are 

likely affected by multiple different factors. Therefore, we 

attempted to apply strict exclusion criteria in our study. We 

found that the number of patients studied in both groups was 

adequate based on comparison to similar studies in the literature. 

Based on our findings, we propose that, low albumin, 

and total protein levels, depression, low malnutrition in elderly 

patients with hip fractures are important risk factors affecting 

mortality in the first 2 years. In addition, the preoperative activity 

status of the patient is related to mortality in the first 2 years. 
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