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Abstract
Objective Compare the epidemiological differences of hip fracture patients in Spain and China.

Materials and Method This was a retrospective study. The study population came from patients with hip fractures who
underwent surgery between January 1, 2017 and December 30, 2017 at the University Hospital Virgen Macarena (UHVM) in
Seville, Spain and Xi’an Daxing Hospital (XDH) in Shaanxi Province, China. Through medical history review and telephone
follow-up, the differences of demographic and anthropometric characteristics, lifestyle, personal medical history, variables
related to injury, anesthesia, and surgery, length of stay in hospital, days of bed rest, and mortality of patients in the two
hospitals were compared.

Results A total of 757 patients were enrolled, of which 426 were from UHVM and 331 were from XDH. The average age was
81.4±9.26 years and 76.0±8.08 years, respectively; the male and female distribution was 25.1% and 74.9% vs. 32.0% and
68.0%. The average BMI of Spanish patients was higher than that of Chinese patients. The proportion of drinking and
smoking among Spanish patients was signi�cantly higher than that of Chinese patients (p = 0.000, p = 0.000, respectively).
The proportion of patients with ≥ 3 comorbidities in Spain was higher than that in China (p = 0.002). The surgery delay time
of Spanish patients was signi�cantly longer than that of Chinese patients (p = 0.000). Spanish patients had a shorter
hospital stay, but a longer time in bed. During the one-year follow-up, there were 81 deaths in Spain and 43 deaths in China
(p = 0.026).

Conclusiones There are large epidemiological differences between hip fracture patients in Seville, Spain and Xi'an, China in
terms of demographics, lifestyle, comorbidities, surgical methods, and mortality.

Introduction
Hip fracture, as a serious complication of osteoporosis, brings heavy nursing and economic burdens to patients, family
members and society. With the acceleration of global aging, the number of hip fractures is increasing year by year[1].
According to reports, it is estimated that by 2050, nearly 6.3 million hip fractures will occur every year in the world[2].
Worldwide, due to differences in culture, race, geography, economic level, etc., there are signi�cant differences in the
epidemiology of hip fractures, such as age, sex ratio, incidence, and mortality[3]. According to reports, Scandinavia has the
highest incidence (439/105 inhabitants/year in Denmark, 420/105 inhabitants/year in Norway, 401/105 inhabitants/year in
Sweden), and the lowest incidence are in Tunisia (50/105 inhabitants/year), Ecuador (55/105 inhabitants/year) and
Morocco (69/105 inhabitants/year)[4].

Spain, as a developed country that it is, has a very high number of elderly people. According to data provided by Statistics
National Institute, in 2020, the population over 65 years old was about 9.27 million, accounting for 19.58% (the total
population was 47.35 million)[5]. This number will continue to increase in the next 30 years. In terms of epidemiology, Serra
et al. analyzed data on hip fractures from 1996 to 1999 by the Ministry of Health. There were 130,414 cases over 65 years
old, with a mean age of 82 years old, being 78% females. The total incidence rate was 517 cases/105 residents/year, of
which 270 were males and 695 were females[6]. Herrera et al. conducted a multicenter study in 77 hospitals in Spain. They
recorded 13,195 hip fracture patients over 60 years of age in 2002, with an average age of 81.4 ± 8.1 years, of which 74%
were women. The overall average incidence rate was 694/105 inhabitants, of which males were 417 and women were
913[7]. Another Spanish study showed that between 1999 and 2015, among people over 45 years of age with osteoporotic
hip fractures, the average age was 83 years, of which 78% were women, and the overall incidence was 290/105 people (428
for women; 134 for men), and it was found that during this period, the incidence of fractures decreased by 3.6% per year[8].
This is similar to the recent �ndings of Aguilar[9] and Rey et al[10]. In other words, the incidence of hip fractures in Spain
seems to be on the decline. In the mortality report, the one-year mortality rate of hip fracture patients in Spain is more than
20–33%.[8, 11].
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As the most populous developing country in the world, with the increase of life expectancy and the improvement in health
care, the problem of aging in China is becoming more and more serious. China has a vast territory and the epidemiology of
hip fractures varies. A large study of approximately 460 million Chinese residents found that the absolute number of hip
fractures increased by approximately four times between 2012 and 2016. However, the overall incidence rate is relatively
stable, 149 cases per 100,000 inhabitants in 2012 and 137 cases per 100,000 inhabitants in 2016. The average age of hip
fracture patients was 77.05 ± 8.94 years, of which 63.99% were female[12]. Indeed, by 2050, the total number of hip
fractures in people over 65 in China is expected to be 1.3 million[13]. A recent meta-analysis showed that the one-year
mortality rate for hip fracture patients in China was 13.96%[14].

As mentioned above, there are differences in the epidemiology and mortality of hip fractures between Spain and China.
Therefore, this study aims to understand these differences in depth and reveal their causes as much as possible, so as to
provide reference and help for the epidemiology, prevention and treatment of hip fractures.

Materials And Method
This was a retrospective study. The patients came from two different centers, one from the Department of Traumatology
and Orthopedic Surgery of the University Hospital Virgen Macarena (UHVM), Seville, Spain, and the other from the
Department of Traumatology and Orthopedic Surgery of the Xi'an Daxing Hospital (XDH), Shaanxi, China. The patients
diagnosed with hip fracture had undergone surgical surgery during the period of time between January 1, 2017 and
December 30, 2017. They were followed for one year after the surgical intervention. The variables to be compared include
demographic and anthropometric characteristics, lifestyle, activity levels before fracture, personal medical history, variables
related to injury, anesthesia and surgery, hospital stay, hospitalization costs, days of bed rest, mortality at one year, and
Harris score. All the information of the study subjects was entered in a data collection sheet (Annex).

Inclusion criteria: Age ≥ 50 years old. Hip fracture diagnosed by radiology. The type of hip fracture is femoral neck
fracture or intertrochanteric fracture. Fracture secondary to low energy trauma. Fresh fractures. Patients with unilateral
hip fractures. Patients undergoing surgery. Patients who have completed all follow-up data.

Exclusion criteria: Under 50 years of age. The type of fracture is femoral head fracture or subtrochanteric fracture.
Fractures are secondary to high-energy trauma (falls from heights or tra�c accidents). Old fractures. Multiple fractures.
Pathological, fractures caused by other metabolic bone diseases, such as Paget’s disease, primary or metastatic bone

tumors, or chronic osteomyelitis. Patients receiving reservation treatment. Patients with incomplete data.

Statistical analysis
SPSS22.0 statistical software was used for data analysis. The measurement data was expressed by mean ± standard
deviation (x̄ ± s), and comparison between groups was by t test. The count data was expressed as the occurrence rate n (%),
and the X2 test was used for comparison. In all these statistical tests, signi�cance is considered when p < 0.05; very
signi�cant when p < 0.01, and highly signi�cant when p < 0.001.

Results
1. The demographic and anthropometric characteristics of the patient

A total of 757 patients were enrolled, of which 426 were from UHVM and 331 were from XDH. The proportion of Spanish
women was higher than that of Chinese women, 319 (74.9%) vs. 225 (68.0%), p = 0.036. The average ages of Spanish and
Chinese patients were 81.4 ± 9.26 years and 76.0 ± 8.08 years, respectively, with p = 0.000. The average weights of Spanish
and Chinese patients were 68.6 ± 12.7 kg and 58.6 ± 7.5 kg, respectively, with p = 0.000. Although there was no signi�cant
difference in the average height of Spanish and Chinese patients, 1.62 ± 0.09 m and 1.61 ± 0.07 m, respectively, p = 0.082,
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the average heights of Spanish men and women were higher than that of Chinese patients (1.70 ± 0.08 m vs. 1.68 ± 0.05m
and 1,59 ± 0.07m vs. 1.58 ± 0.05m), p = 0.008 and p = 0.006 respectively. For the comparison of Body Mass Index (BMI), the
average BMI of Spanish and Chinese patients were 26.1 ± 4.3 and 22.6 ± 2.0, p = 0.000. Regarding the type of BMI, more
than half (60.0%) of Spanish patients were overweight and obese, while Chinese patients with normal weight accounted for
87.9%, p = 0.000. The demographic and anthropometric characteristics are shown in Table 1.

 
Table 1

Demographic and anthropometric characteristics between Spain and
China.

  Spain

(n = 426)

China

(n = 331)

test T /

X2

Value P

Demographic characteristics

Sex     4.394 0.036*

Men 107 (25.1%) 106 (32.0%)    

Woman 319 (74.9%) 225 (68.0%)

Age (years) 81.4 ± 9.3 76.0 ± 8.1 8.448 0.000***

Men 80.0 ± 10.2 73.3 ± 8.7 5.106 0.000***

Woman 81.9 ± 8.9 77.3 ± 7.5 6.614 0.000***

Anthropometric characteristics

Weight (Kg) 68.6 ± 12.7 58.6 ± 7.5 13.489 0.000***

Men 72.6 ± 11.1 67.0 ± 5.1 4.785 0.000***

Woman 67.3 ± 12.9 54.7 ± 4.7 15.932 0.000***

Height (m) 1.62 ± 0.09 1.61 ± 0.07 1.740 0.082

Men 1.70 ± 0.08 1.68 ± 0.05 2.699 0.008**

Woman 1.59 ± 0.07 1.58 ± 0.05 2.640 0.006**

BMI (Kg/m2) 26.1 ± 4.30 22.6 ± 1.95 14.987 0.000***

BMI type 195.247 0.000***

Under weight 6 (1.4%) 2 (0.6%)    

Normal weight 166 (39.0%) 291 (87.9%)

Overweight 169 (39.6%) 34 (10.3%)

Obesity 85 (20.0%) 4 (1.2%)

Note: * p < 0.05; ** p < 0.01; *** p < 0.001.

2. Lifestyle and activity levels before fracture

In general, alcohol consumption in Spanish patients was signi�cantly higher than in Chinese patients, with non-drinkers
only 22.8% in Spain and 66.0% in China, p = 0.000. From a gender perspective, Spanish women consume signi�cantly more
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alcohol than Chinese women, but there was no signi�cant difference between men in the two countries, p = 0.000 and p = 
0.295, respectively. The number of smokers in the Spanish patients was signi�cantly higher than that of the Chinese
patients, p = 0.000. From a gender perspective, the proportion of Chinese women smokers was signi�cantly lower than that
of Spanish women, and the difference was statistically signi�cant, p = 0.000. But there was no difference between male
smokers in the two countries, p = 0.276. The lifestyle of Spanish patients and Chinese patients are shown in Table 2.
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Table 2
Lifestyle of the Spanish and Chinese before the fracture.

  Spain

(n = 426)

China

(n = 331)

test X2 Value P

Alcohol consumption     140.913 0.000***

Never 97 (22.8%) 215 (66. 0%)    

Not in the last year 155 (36.4%) 51 (15.4%)

Less than once a month 125 (29.3%) 39 (11.8%)

Monthly 37 (8.7%) 22 (6.7%)

Weekly 10 (2.4%) 4 (1.2%)

Daily 2 (0.5%) 0 (0%)

Alcohol consumption in men 6.119 0.295

Never 12 (11.2%) 11 (10.4%)    

Not in the last year 28 (26.2%) 37 (34.9%)

Less than once a month 31 (29.0%) 33 (31.1%)

Monthly 24 (22.4%) 21 (19.8%)

Weekly 10 (9.4%) 4 (3.8%)

Daily 2 (1.9%) 0 (0%)

Alcohol consumption in women 217.539 0.000***

Never 85 (26.7%) 204 (90.7%)    

Not in the last year 127 (39.8%) 14 (6.2%)

Less than once a month 94 (29.5%) 6 (2.7%)

Monthly 13 (4.1%) 1 (0.4%)

Weekly 0 0

Daily 0 0

Smoking 18.739 0.000***

Does not smoke 225 (52.8%) 225 (68.0%)    

Active smoker 55 (12.9%) 35 (10.6%)

Former smoker 146 (34.3%) 71 (21.5%)

Smoking in men 2.572 0.276

Does not smoke 11 (10.3%) 19 (17.9%)    

Active smoker 33 (30.8%) 30 (28.3%)

Former smoker 63 (58.9%) 57 (53.8%)

Smoking in women 50.815 0.000***

Note: * p < 0.05; ** p < 0.01; *** p < 0.001.
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  Spain

(n = 426)

China

(n = 331)

test X2 Value P

Does not smoke 214 (67.1%) 209 (92.9%)

   

Active smoker 22 (6.9%) 3 (1.3%)

Former smoker 83 (26.0%) 13 (5.8%)

Note: * p < 0.05; ** p < 0.01; *** p < 0.001.

3. Personal medical history

The common personal medical history of Spanish patients included cardiovascular disease (75.5%), HT (70.7%),
osteoporosis (59.4%) and osteoarthritis (54.0%). On the other hand, those of the Chinese patients were anemia (70.1%),
hypertension (48.9%) and osteoporosis (45.6%). Compared with Chinese patients, Spanish patients had a higher proportion
of personal history of fracture (30.3% vs. 23.3%), personal history of hip fracture (11.3% vs. 23.3%), visual impairment (24.2
% vs. 10.9%), HT (70.7% vs. 48.9%), DM (35.0% vs. 21.8%), cardiovascular disease (75.5% vs. 43.0% ), urinary disease
(18.3% vs. 10.3%), hypothyroidism (10.3% vs. 5.4%), osteoarthritis (54.0% vs. 45.3%) and osteoporosis (59.4 % vs. 45.6%),
the differences were statistically signi�cant, p = 0.031, p = 0.010, p = 0.000, p = 0.000, p = 0.000, p = 0.002, p = 0.015, p = 
0.018 and p = 0.014, respectively. However, the incidence of anemia in Chinese patients was higher than that of Spanish
patients (70.1% vs. 42.3%), p = 0.000. There were no signi�cant differences between the patients of two countries in lung,
cerebrovascular, gastrointestinal, liver and rheumatoid arthritis disease. Through the previous comparison, we found that
the proportion of Spanish patients with multiple pathologies, with more or equal to three, was signi�cantly higher than that
of China (69.3% vs. 58.6%), p = 0.002. The summary of the comparison of personal medical history between Spain and
China is detailed in Table 3.
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Table 3
Comparison of personal medical history between Spain and China

  Spain

(n = 426)

China

(n = 331)

test X2 Value P

Personal history of fracture 129 (30.3%) 77 (23.3%) 4.633 0.031*

Personal history of hip fracture 47 (11.0%) 19 (5.7%) 6.556 0.010**

Visual impairment 103 (24.2%) 36 (10.9%) 21.988 0.000***

HT 301 (70.7%) 162 (48.9%) 36.975 0.000***

DM 149 (35.0%) 72 (21.8%) 15.759 0.000***

Lung disease 134 (31.5%) 100 (30.2%) 0.135 0.713

Cardiovascular disease 326 (75.5%) 142 (43.0%) 89.233 0.000***

Cerebrovascular disease 157 (36.8%) 130 (39.3%) 0.464 0.496

Gastrointestinal disease 48 (11.3%) 42 (12.7%) 0.359 0.549

Liver disease 16 (3.8%) 15 (4.5%) 0.285 0.593

Urinary disease 78 (18.3%) 34 (10.3%) 9.547 0.002**

Anemia 180 (42.3%) 232 (70.1%) 58.199 0.000***

Hypothyroidism 44 (10.3%) 18 (5.4%) 5.925 0.015*

Osteoarthritis 230 (54.0%) 150 (45.3%) 5.605 0.018*

Rheumatoid arthritis 82 (19.3%) 60 (18.1%) 0.154 0.695

Osteoporosis 253 (59.4%) 151 (45.6%) 6.050 0.014*

Pluripathology 9.218 0.002**

< 3 131 (30.8%) 137 (41.4%)    

≥ 3 295 (69.3%) 194 (58.6%)

Note: * p < 0.05; ** p < 0.01; *** p < 0.001. HT: Hypertension. DM: Diabetes mellitus.

4. Characteristics related to injury, anesthesia and surgery

As shown in Table 4, more than half of the falls in Spain occurred outside the home (51.2%), while most of the falls in
Chinese patients occurred within the home (61.3% ), p = 0.001. Furthermore, most of the falls occurred mainly during the
day, but the proportion of patients in Spain was higher than in China (76.8% vs. 68.9%), p = 0.015. 59.5% of Chinese patients
had moderate and normal mobility, which was higher than 49.5% of Spanish patients, indicating that Chinese patients had
better mobility before fracture, p = 0.036. When analyzing the causes of falls, we found that falls when walking predominate
in both countries, but the proportion from China was higher than that of Spain (66.8% vs. 61.7%), p = 0.031. There was no
signi�cant difference in the comparison of the type and side of the fracture between the two countries, p = 0.162 and p = 
0.085, respectively. In terms of anesthesia, 96.7% of patients in Spain used regional anesthesia, while in China, 91.8% of
patients received general anesthesia, p = 0.000. According to the American Society of Anesthesiologists (ASA) classi�cation,
the proportion of high-risk patients with anesthesia in Spain was signi�cantly higher than that in China (83.1% vs. 60.1%), p 
= 0.000. The operation delay time of Spanish patients was signi�cantly longer than that of Chinese patients (78.7 ± 48.2 vs.
60.7 ± 43.1 hours), p = 0.000. In addition, all Spanish patients (100%) underwent surgery on weekdays, while 14.8% of
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Chinese patients underwent surgery on weekends, p = 0.000. At the same time, 49.3% of Spanish patients needed to pass
the weekend to undergo surgery, while only 18.7% in China, p = 0.000. In the comparison of surgical methods, 216 (50.7%)
patients in Spain received osteosynthesis and 210 (49.3%) received prosthetic treatment; in China, there were 126 (38.7%)
and 203 (61.3%), p = 0.001. Speci�c to the choice of surgical methods for different types of fractures, of the 215 cases of
femoral neck fractures in Spain, 210 cases (97.7%) received prosthetic treatment, and 5 cases (2.3%) received
osteosynthesis; while 184 cases of femoral neck fractures in China, 172 cases (93.1%) and 12 cases (6.9%) were treated
with prosthesis and osteosynthesis, respectively, p = 0.039. Among patients with intertrochanteric fractures, all 211 Spanish
patients underwent osteosynthesis; however, of the 147 patients with intertrochanteric fractures in China, 116 (78.9%)
received osteosynthesis and 31 (21.1%) received prosthetic treatment, p = 0.000. Regarding the operation time, no difference
was observed between the two countries, p = 0.671. Whether before or after surgery, the average hemoglobin level of
Spanish patients was higher than that of Chinese patients (12.0 ± 1.8 vs. 11.4 ± 1.3 and 9.4 ± 1.3 vs. 9, 2 ± 0.5), p = 0.000
and p = 0.000, respectively. Therefore, more Chinese patients received blood transfusion, 139 (42.0%) vs. 138 (30.1%), p = 
0.007.
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Table 4
Characteristics related to injury, anesthesia and surgery of patients between spain and

china

  Spain

(n = 426)

China

(n = 331)

test t/X2 Value P

Falling place 11.734 0.001***

At home 208 (48.8%) 203 (61.3%)    

Outdoors 218 (51.2%) 128 (38.7%)

Fall time 5.910 0.015*

Day 327 (76.8%) 228 (68.9%)    

Night 99 (23.2%) 103 (31.1%)

Activity level before the fracture 4.394 0.036*

Bedridden 4 (0.9%) 4 (1.2%)    

Decreasing 211 (49.5%) 130 (39.3%)    

Moderately 144 (33.8%) 138 (41.7%)    

Normal 67 (15.7%) 59 (17.8%)    

Causes of falling 10.671 0.031*

Knocked down 33 (7.8%) 23 (7.0%)    

Get up or sit down 42 (9.9%) 44 (13.3%)

Go to the toilet or bathe 60 (14.1%) 34 (10.3%)

Falls while walking 263 (61.7%) 221 (66.8%)

Others 28 (6.6%) 9 (2.7%)

Type of fracture 1.959 0.162

Femoral neck 215 (50.5%) 184 (55.6%)    

Intertrochanteric 211 (49.5%) 147 (44.4%)

Fracture side 2.974 0.085

Left 219 (51.4%) 191 (57.7%)    

Right 207 (48.6%) 140 (42.3%)

Anesthesia mode 599.629 0.000***

General 14 (3.3%) 304 (91.8%)    

Regional 412 (96.7%) 27 (8.2%)

ASA grade 65.976 0.000***

Grade I 2 (0.5%) 31 (9.4%)    

Grade II 68 (16.0%) 101 (30.5%)

Note: * p < 0.05; ** p < 0.01; *** p < 0.001
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  Spain

(n = 426)

China

(n = 331)

test t/X2 Value P

Grade III 297 (69.7%) 161 (48.6%)

Grade IV 59 (13.9%) 38 (11.5%)

ASA risk 49.957 0.000***

Low 72 (16.9%) 132 (39.9%)    

High 354 (83.1%) 199 (60.1%)    

Waiting time for surgery (h) 78.7 ± 48.2 60.7 ± 43.1 5.355 0.000***

Surgical delay time 12.535 0.000***

Early (≤ 48 hours) 154 (36.2%) 162 (48.9%)    

Late (> 48 hours) 272 (63.9%) 169 (51.1%)

Surgical date 67.428 0.000***

Weekdays 426 (100%) 282 (85.2%)    

Weekends 0 (0%) 49 (14.8%)

Pass the weekend to surgery 210 (49.3%) 62 (18.7%) 75.590 0.000***

Surgical methods 10.880 0.001***

Osteosynthesis 216 (50.7%) 128 (38.7%)    

Prosthesis 210 (49.3%) 203 (61.3%)    

Surgical methods for femoral neck fracture 4.280 0.039*

Osteosynthesis 5 (2.3%) 12 (6.9%)    

Prosthesis 210 (97.7%) 172 (93.1%)    

Surgical methods for intertrochanteric fracture 48.715 0.000***

Osteosynthesis 211 (100%) 116 (78.9%)    

Prosthesis 0 (0%) 31 (21.1%)    

Surgical time (minutes) 70.0 ± 15.8 70.4 ± 13.1 0.425 0.671

Preoperative hemoglobin (g/dL) 12.0 ± 1.8 11.4 ± 1.3 5.737 0.000***

Postoperative hemoglobin (g/dL) 9.4 ± 1.3 9.2 ± 0.5 3.559 0.000***

Blood transfusion 138 (30.1%) 139 (42.0%) 7.398 0.007**

Note: * p < 0.05; ** p < 0.01; *** p < 0.001

5. Days and costs of hospitalization, and time of bed rest

Compared with Chinese patients, Spanish patients had a shorter hospital stay (9.2 ± 5.3 vs. 12.9 ± 3.3 days), but the time of
bed rest was longer in Spanish (20.0 ± 5.3 vs. 16.2 ± 8.2 days), p = 0.000 and p = 0.005, respectively. Furthermore, the time of
bed rest with osteosynthesis was signi�cantly longer than that with prosthesis (29.9 ± 19.3 vs. 8.7 ± 8.9 days), p = 0.000.
The average cost was 13,179 ± 1,496 and 5,851 ± 686 euros in Spain and China, respectively, p = 0.000.(Table 5)
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Table 5

Days and costs of hospitalization, and time of bed rest between Spain and China

  Spain

(n = 426)

China

(n = 331)

test t Value P

Hospital stay (days) 9.2 ± 5.3 12.9 ± 3.3 8.592 0.000***

Time of bed rest (days) 20.0 ± 5.3 16.2 ± 8.2 2.831 0.005**

Cost of hospitalization (euros) 13.179 ± 1496 5.851 ± 686 256.934 0.000***

  Osteosynthesis Prosthesis test t Value P

Time of bed rest (days) 29.9 ± 19.3 8.7 ± 8.9 18.379 0.000**

Note: * p < 0.05; ** p < 0.01; *** p < 0.001

6. Harris hip score and mortality

In the comparison of the Harris hip score, the excellent and good rates for Spanish and Chinese patients were 84.7% and
88.6%, p = 0.484. During the one-year follow-up, 81 cases (19.01%) died in Spain and 43 cases (12.99%) died in China, p = 
0.026. Among Chinese patients with intertrochanteric fractures, 31 patients who received prostheses had a one-year
mortality rate of 12.9%, while the remaining 116 patients who received osteosynthesis had a mortality rate of 22.4%. (Table
6)

 
Table 6

Harris hip score and mortality between Spain and China

  Spain

(n = 426)

China

(n = 331)

test t Value P

Harris hip score 2.454 0.484

Excellent 159 (39.3%) 131 (40.3%)    

Good 184 (45.4%) 157 (48.3%)

Regular 48 (11.9%) 28 (8.6%)

Bad 14 (3.5%) 9(2.8%)

Mortality within one year 81 (19.01%) 43 (12.99%) 4.934 0.026*

Note: * p < 0.05; ** p < 0.01; *** p < 0.001

Discussions
This article is the �rst study to compare the status quo of hip fractures in Spain and China. By collecting clinical
information on hip fracture patients treated in two large hospitals, we found that the epidemiology of hip fractures vary due
to the differences in the economy, medical level, and cultural concepts of the two countries.

In our study, the basic demographic data of the population showed a pattern similar to the known characteristics of hip
fractures around the world, with most hip fracture patients over 65 years of age. Among all these people, women, especially
Spanish women, have a higher proportion of hip fractures, accounting for about three-quarters, while Chinese women
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account for about two-thirds. This is consistent with the results of other reports[8, 15]. Secondly, we see that the average
age of Spanish patients is signi�cantly higher than that of China. The possible reason is the difference in average life
expectancy. In 2019, the average life expectancy of the Spanish was 82.8 years, while that of the Chinese was 76.1
years[16]. Regarding anthropometric characteristics, the height, weight and BMI of Spanish patients are signi�cantly higher
than those of Chinese patients. The �rst reason is genetic: the average height of Europeans is higher than that of East
Asians. Another reason may be that the birth and development of Chinese patients in this age group was in a period of war
and poverty, resulting in their height and weight lower than Spanish patients. On the other hand, regarding overweight and
obesity rates, Spanish patients are signi�cantly higher than Chinese patients, especially women. According to reports, as the
living conditions of Chinese people continue to improve, the proportion of overweight and obese hip fracture patients in
China will gradually increase in the coming decades[17]. A meta-analysis found that there is a correlation between BMI and
bone mass, that is, the higher the BMI, the better the bone density, which is considered to be a protective factor for
osteoporotic hip fractures, and put forward the viewpoint of increasing the BMI of the elderly to reduce the incidence of hip
fractures[18]. However, from the study we conducted, the percentage of overweight and obese patients with hip fractures in
Spain is close to 60%, which is signi�cantly higher than the percentage in the normal population[19]. Perhaps this is
because obese patients do not have much �exibility, are more likely to fall, and the excessive weight at the time of injury
exerts more force, which offsets the better bone density[20, 21]. In addition, it is well known that obesity is also a risk factor
for many diseases, such as cardiovascular and cerebrovascular diseases, diabetes, and arthritis[22]. Moreover, the BMI level
is negatively correlated with the postoperative rehabilitation effect of hip fractures, that is, the higher the BMI, the worse the
postoperative functional rehabilitation[23]. For these reasons, we suggest that maintaining a normal BMI is the healthiest
option, rather than increasing BMI to reduce the incidence of hip fractures.

Many studies have shown that alcohol affects bone metabolism, not only inhibits bone synthesis, but also increases bone
resorption through direct and indirect pathways, leading to osteopenia and osteoporosis, thereby increasing the risk of
fractures[24, 25]. In our comparative study, we found that the proportion of Spanish women drinking is signi�cantly higher
than that of Chinese women. According to a survey conducted by the Spanish National Statistics O�ce, only 11.5% of men
and 29.2% of women have never drunk alcohol[26]. These data are similar to our research. And the proportion of habitual
drinking continues to increase, especially among Spanish women[26]. As we all know, China is a country with massive
alcohol intake. However, because of the culture and different occupations they hold, the number of Chinese women who
drink is very small, especially among those born before 1980. To be sure, as social patterns and activities change in this
country, this proportion of Chinese women who drink will gradually increase[27]. Indeed, the diversi�cation of the culture
and the diverse occupations to which women are joining will make a greater number of them consume alcohol in a greater
proportion in the coming year[28]. As for smoking, low bone density is one of its negative impacts. And smoking is
associated with increased fracture risk in men and women and delayed fracture healing[29]. Research by Dimitris showed
that compared with never-smokers, ex-smokers or active smokers have an increased risk of hip fractures, but the longer they
quit smoking, the lower the risk of fractures. Our research shows that the proportion of smokers among Spanish patients is
signi�cantly higher than that of Chinese patients, which is mainly due to the difference in tobacco consumption among
women in these two countries. Like drinking, with the openness of perceptions and the diversi�cation of occupations, the
proportion of Chinese women who smoke is also slowly rising, especially in cities[30]. Therefore, the higher consumption of
tobacco and alcohol by Spanish women may be one of the reasons why they account for a higher proportion of hip
fractures than Chinese women.

Hip fracture patients over 65 years of age often have multiple personal medical histories. The internal homeostasis of the
patient is altered by the hip fracture, which causes a continuous deterioration of his general condition. It is noteworthy to
note that 75% of patients do not die due to the pathology of the hip fracture itself, but rather as a consequence of a
comorbidity prior to the injury[31]. Yoon et al. have shown that dementia and DM have a signi�cant effect on postoperative
functional outcomes[32]. Anemia will increase hospital complications as well as hospitalization costs[33]. A meta-analysis
shows that malignant tumors, lung disease, DM, and cardiovascular disease signi�cantly increase the risk of death after hip
fracture surgery[34]. Studies have shown that personal history of fracture is one of the major risk factors for hip
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fractures[35]. A survey of hip fractures carried out in 45 Spanish hospitals showed that 36.5% of patients have personal
history of fracture, with 10.2% of them having personal history of hip fracture[36]. This result is similar to the result of the
Spanish sample in our study. In addition, some studies have shown that having more than 3 common comorbidities are risk
factors that lead to the death of patients in one year[37]. In this study, we have found that the proportion of patients with 3
or more types of comorbidities is signi�cantly higher in Spain than in China. This especially happens in relation to visual
problems, DM, HT, cardiovascular diseases, personal history of fracture, osteoporosis, etc., which may be one of the reasons
why the mortality rate of Spanish patients is higher, comparatively with Chinese. In summary, the comorbidities of elderly
patients with hip fractures are not only related to the increased risk of osteoporosis and falls, but also to the increased risk
of postoperative hip fracture death. Therefore, active prevention and treatment of elderly comorbidities can reduce the
incidence and mortality of hip fractures.

Falls are the main cause of hip fractures, which have important psychological consequences in patients, such as the fear of
them, from that moment on, and the loss of self-con�dence. These reasons can affect self-restricted activity, reduced
physical function, and social interactions, which normally place great pressure on the family. Among the most common
causes of falls, the highest incidence is when walking. After that, when getting up or sitting down, and falling in the
bathroom. Prevention measures, therefore, should include: exercise, particularly balance, strength, and gait training; take
vitamin D supplements with or without calcium; take medications, especially psychoactive ones; modifying the home
environment, such as improving lighting or installing handrails in bathrooms; and attend to postural hypotension, vision,
foot and shoe problems. Acting according to these aspects causes an effective reduction in falls, both in private homes and
in nursing homes[38]. In addition, we also found an interesting phenomenon: although the pre-fracture activity of Spanish
patients is worse than that of Chinese patients (50.4% in Spain have no activity or little activity, and 40.3% in China), but
more Spanish patients fell during the day and outside. We think this is because Spain has better public auxiliary
transportation facilities, which makes it more convenient for elderly people with mobility impairments. For example, in
Seville, there are lanes dedicated to wheelchairs on both sides of the street; there are no steps on the bus, and it is more
convenient for the elderly on crutches to get on and off the bus, and there is a ramp for wheelchairs on the bus. Another
reason may be that older people in Spain have a more open perception and are more willing to enjoy a free and better life
outdoors. In contrast, in Xi'an, China, the details of public transportation facilities are not friendly enough. For example, there
are steps for getting on and off the bus, which is inconvenient for the elderly. In contrast, in Xi'an, China, the details of public
transportation facilities are not friendly enough. For example, there are steps for getting on and off the bus, which is
inconvenient for the elderly. In addition, in China, due to the conservative and traditional perception, more elderly people
spend their time on the sofa watching TV or on the rocking chair on the balcony. All of this explains the interesting results
we got in this study.

The main method of treatment for elderly hip fracture patients is surgery, which can signi�cantly reduce the mortality rate
and achieve the bene�ts of treatment. In our study, there are signi�cant differences in the choice of surgical methods for
patients between the two countries. In femoral neck fractures, although most patients in both countries have received more
prosthetic treatment, 12 cases of fractures in China have received osteosynthesis, while only 5 cases in Spain. The main
reason is that these Chinese patients are relatively younger, and osteosynthesis with femoral head preservation is the
preferred treatment[39]. However, for intertrochanteric fractures, all Spanish patients received osteosynthesis, while 31
Chinese patients received prostheses. Studies have shown that the use of prosthesis for the treatment of unstable
intertrochanteric fractures is signi�cantly better than internal �xation in terms of walking time, postoperative complications,
Harris hip score and mortality[40]. Among Chinese patients with intertrochanteric fractures, 31 patients who received
prostheses had a one-year mortality rate of 12.9%, while the remaining 116 patients who received osteosynthesis had a
mortality rate of 22.4%. This indicates that the prosthesis is a good therapeutic alternative for unstable intertrochanteric
fractures. Therefore, Spanish orthopedic surgeons should also consider the choice of prosthesis for intertrochanteric
fractures.
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We also found that Spanish patients had longer surgery delays than Chinese patients. This is because there are many
patients in Spain waiting for surgery on weekends, while 14.8% of Chinese patients have surgery on weekends. The main
reason for this difference is the healthcare system and the medical environment. In fact, in Spain, except for emergencies,
they only perform operations on working days, while in China, they are also undergoing intensive operations on Saturdays.
In the medical environment, Chinese patients and their families are more rude to medical staff and even more aggressive, so
they require doctors to sacri�ce their time to perform operations as soon as possible[41]. A number of studies have shown
that surgical delay is an independent risk factor for postoperative death in patients with hip fractures, and early surgery can
reduce perioperative complications and mortality[42, 43]. Some scholars also believe that optimizing diagnosis and
treatment channels can reduce the waiting time before surgery and improve the prognosis of patients[44]. This may also be
a reason for the higher mortality rate among Spanish patients.

In terms of anesthesia, XDH in China prefers general anesthesia, while UHVM in Spain most commonly uses regional
anesthesia. This difference only appeared in the two hospitals evaluated, and it does not represent the two countries. In
fact, according to our review of Chinese literature[45], many Chinese hospitals use more regional anesthesia than general
anesthesia. However, more research evidence shows that different anesthesia methods will not affect the complications
and mortality of patients with hip fractures[46]. In the comparison of ASA classi�cation, the high-risk ratio of Spanish
patients is signi�cantly higher than that of Chinese patients, indicating that the overall condition of Spanish patients is
worse. The Wang’s study shows that the high risk of ASA is an independent risk factor for death from hip fracture within
one year[47]. This may be one of the reasons why the mortality rate of Spanish patients is higher than that of Chinese
patients. In our study, there are more Chinese elderly people suffering from anemia, and the preoperative hemoglobin is
signi�cantly lower than that of the Spanish. Studies have shown that the higher the BMI, the lower the possibility of
anemia[33], which may be the reason why the elderly in China are more likely to suffer from anemia. Therefore, more
Chinese patients have to receive blood transfusions.

Compared with other closed fractures, patients with hip fractures have longer hospital stays because of more comorbidities,
longer surgical delays, and other postoperative complications[48]. In this study, the average hospital stay of Chinese
patients is longer than that of Spanish patients. The main reason is that many Chinese patients do not have clinics or
hospitals near their homes, making it di�cult to change dressings and remove sutures from wounds after surgery. However,
a longer hospital stay may be bene�cial to the patient. A national cohort study in Sweden showed that a hospital stay of
less than 10 days, each day less spent in hospital, had an 8% increase in the probability of death within 30 postoperative
day. Conversely, when the hospital stay was more than 11 days, the decrease in the hospital stay of one day was not
associated with an increased risk of death after discharge[49]. Similarly, a South Korean study found that elderly patients
with hip fractures who were hospitalized for less than 10 days had a higher mortality rate within one year after
discharge[50]. Reducing the length of hospital stay means shortening the time for patients to receive nursing care in the
hospital after the operation, as well as shortening the time for comprehensive assessment of the medical condition during
this period. However, this comprehensive geriatric assessment has the advantage of being able to reduce the risk of
complications after hip fracture, as well as death after discharge[49, 51]. Therefore, it is recommended that the discharge
time for patients with hip fracture be done once the wound sutures have been removed. We consider it important for two
reasons: �rst, that patients and their families can learn more necessary knowledge of nursing, as well as rehabilitation; The
second reason is that after removing the sutures, patients no longer have to worry about the wound and can perform
rehabilitation exercises more assured and bolder.

In fact, the length of time in bed is closely related to the patient's prognosis. The incidence of pressure ulcers, pulmonary
infections, venous thrombosis, muscle atrophy, and cardiovascular complications increases with time spent in bed[52]. In
this study, the average number of days of bed rest for Chinese patients was signi�cantly lower than that of Spanish
patients, and the bed rest time of prosthesis treatment was signi�cantly shorter than that of osteosynthesis treatment. In
this study, the average number of days of bed rest for Chinese patients was signi�cantly lower than that of Spanish
patients, and the bed rest time for prosthetic treatment was signi�cantly shorter than that for osteosynthesis treatment.
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Because Chinese patients are relatively young, have better abilities before injury, and have received more rehabilitation
exercises and nursing knowledge guidance during their hospitalization, there are even 31 patients with femoral
intertrochanteric fractures who have received prosthetic treatment. These favorable reasons enable them to return to
underground activities faster after the operation.

Regarding hospitalization costs, Spanish patients are signi�cantly higher than Chinese patients. However, due to
differences in price levels and purchasing power, we must compare them in another way. We believe that in this case, the
average wage is a good method. For example, the average annual income of residents of Seville in 2019 was 16,271
euros[53], while in Xi'an it was 58,080 RMB, approximately 7,260 euros[54]. In other words, the hospitalization costs for hip
fractures in the two countries are relatively similar, about 10 months' salary. Finally, we must point out that as the elderly
population increases, prevention has become the best strategy to reduce the cost of hip fractures, thereby reducing the high
costs borne by the health system and families.

Hip fracture is called the last fracture in life due to the high mortality and disability rate. The one-year mortality rate after a
hip fracture is 15–40%, which is 3 to 4 times higher than the general population[55, 56]. In this study we have seen one-year
mortality rates of 19.01% in Spain and 12.99% in China. A recent meta-analysis carried out in China showed that the one-
year mortality rate was 13.96%[14]. In Spain, a study using national data showed that the annual mortality rate for men and
women under 80 years of age is 22%; that of women over this age was 25.2%, while that of men was 30.1%[57]. Based on
these data, we can conclude that the one-year mortality rate of hip fracture patients in China is lower than that of Spain.
However, in terms of postoperative functional recovery, the results of both countries are satisfactory, and the excellent and
good rate of Harris score has reached a high level.

This is the �rst study to compare the epidemiology and mortality of hip fractures in Spain and China. This study has the
following advantages. First, the two selected hospitals, UHVM in Seville and XDH in Xi’an, are large-scale comprehensive
tertiary hospitals and are typical representatives of hospitals in the two countries. Secondly, the sample size is large, with a
total of 757 patients included. In addition, the study includes a wide range of variables, such as pre-injury status, lifestyle
and comorbidities, and the content of the comparison is very detailed. However, some limitations have affected the
research: First, each hospital has its own culture and environment, and the data may not be representative of other hospitals
in the two countries, such as anesthesia methods. Another important limitation of this study is related to the follow-up
method. Especially for Chinese patients, because the electronic medical record systems between hospitals are not
connected to the Internet, we cannot obtain information about patients going to other hospitals after they are discharged.
Therefore, for some of the Chinese patients, their death information was obtained by calling their family members, which
may lead to the loss of some important information related to the death. In addition, the risk factors that affect the death of
patients are an important research topic, but they were not carried out in this study.

Conclusion
In summary, our research shows that there are large epidemiological differences between hip fracture patients in Seville,
Spain and Xi'an, China. Among them, differences in gender, age, injury location, comorbidities, etc. cannot be changed by
admonishing patients or choosing treatment methods. However, we can narrow the difference by advising patients to
maintain a normal BMI, develop a good lifestyle, and choosing appropriate surgical methods to provide patients with a
better foundation for rehabilitation and reduce mortality.
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