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Objective: The number of primary hip arthroplasty (PHA) has increased sharply in recent years. Whether the epidemio-
logical characteristics and trends of PHA have changed are unknown. This study aims to analyze the epidemiological
characteristics and trends of those patients are urgent for public health institutions.

Methods: The data of patients who underwent PHA in five tertiary hospitals from January 2011 to December 2020
were retrospectively reviewed. A total of 21,898 patients were included, most of whom were aged 60–69 years
(25.1% males and 31.5% females). According to the hospitalization date, the patients were divided into two groups
(Group A and Group B). The patients admitted between January 2011 and December 2015 were designated as Group
A (7862), and those admitted between January 2016 and December 2020 were designated as Group B (14036). The
patient data of the two groups, including sex, age, disease causes, body mass index (BMI), comorbidities, surgical
procedures, hospital stay duration, and hospitalization costs, were analyzed by Pearson chi-Square test, Student t test
or Mann–Whitney U test.

Results: More women were included in Group B than in Group A (58.5% vs 52.5%, P < 0.001). The mean age of Group
B was less than that of Group A (62.27 � 14.77 vs 60.69 � 14.44 years, P < 0.001). Femoral head necrosis was the
primary pathogenic factor in both groups, with a higher proportion in Group B than in Group A (55.5% vs 45.5%,
P < 0.001). Significant differences were found between the two groups in BMI, comorbidities, surgical procedures,
hospital stay duration, and hospitalization costs. Total hip arthroplasty (THA) was the most common surgical proce-
dure in both groups, with a higher proportion in Group B than in Group A (89.8% vs 79.3%, P < 0.001). The proportion
of patients with one or more comorbidities was significantly higher in Group B than in Group A (69.2% vs 59.9%,
P < 0.001). In addition, Group B had a shorter hospital stay duration and higher hospitalization costs than Group A.

Conclusion: Femoral head necrosis was the primary etiology for PHA in this study, followed by femoral neck fracture
and hip osteoarthritis. Patients who underwent PHA exhibited a higher percentage of femoral head necrosis; under-
went THA more often; and had larger BMIs, more comorbidities, higher medical costs, and younger age in the past
decade.

Key words: Epidemiology; Femur head necrosis; Hip arthroplasty; Primary hip arthroplasty; Total hip arthroplasty

Address for correspondence Yingze Zhang, MD, Department of Orthopaedic Surgery, The Third Hospital of Hebei Medical University, No. 139 Ziqiang
Road, Shijiazhuang, Hebei Province, PR China 050051; Email: suryzz@163.com
Weiyi Sun, Kuo Zhao and Yanwei Wang have made equal contributions to this study.
Received 28 May 2022; accepted 27 March 2023

2267
© 2023 THE AUTHORS. ORTHOPAEDIC SURGERY PUBLISHED BY TIANJIN HOSPITAL AND JOHN WILEY & SONS AUSTRALIA, LTD.

Orthopaedic Surgery 2023;15:2267–2273 • DOI: 10.1111/os.13756
This is an open access article under the terms of the Creative Commons Attribution-NonCommercial-NoDerivs License, which permits use and distribution in
any medium, provided the original work is properly cited, the use is non-commercial and no modifications or adaptations are made.

https://orcid.org/0000-0001-5696-128X
https://orcid.org/0000-0001-5451-6430
https://orcid.org/0000-0001-5838-4025
https://orcid.org/0000-0002-6500-9642
mailto:suryzz@163.com
http://creativecommons.org/licenses/by-nc-nd/4.0/


Introduction

The hip joint is one of the largest weight-bearing joints in
the human body and is located at the junction of the

torso and lower limbs. It plays an essential role in sitting,
walking, and lying down. The number of hip joint diseases is
expected to increase due to the increased aging population
worldwide.1 Hip arthroplasty is one of the most commonly
performed elective surgical procedures in China. The volume
of primary THA, including total hip arthroplasty (THA) and
hemiarthroplasty (HA), has risen dramatically over the past
several decades. The number of hip arthroplasties will con-
tinue to increase among the aging population due to
increased unfavorable risk factors (obesity and osteoarthri-
tis).2 Hip arthroplasty has become a serious public concern
since it is associated with an enormous economic burden on
health care systems and an increased number of revision
procedures.

Hip arthroplasty involves the reconstruction of the
joint to eliminate clinical symptoms and restore the joint
function of patients. It also has the advantages of fewer com-
plications and rapid recovery after surgery. The mode of hip
arthroplasty has changed due to the continuous improve-
ment of medical technology. THA and HA are used for fem-
oral neck fracture, femoral head necrosis, hip osteoarthritis,
hip dysplasia, rheumatoid arthritis, ankylosing spondylitis,
traumatic arthritis, and infectious arthritis. More than
400,000 THAs are performed each year in China.3 The esti-
mated prevalence of THA in adults aged 50 years and older
in the United States was 2.34% in 2010.4

Although few epidemiological investigations of hip
arthroplasty cover all ages, most are single-center studies
with small sample sizes and shorter periods, and none are
comparative studies. Therefore, a large-scale multicenter
study is necessary to investigate the characteristics of patients
undergoing hip arthroplasty in China. This study retrospec-
tively analyzed the data of inpatients who underwent PHA
in five tertiary hospitals in China during the past 10 years.
Moreover, the changing trends of sex, age, causes, body mass
index (BMI), concomitant diseases, surgical procedures,
duration of hospital stay, and hospitalization costs were ana-
lyzed to provide epidemiological data for hip diseases. This
study aims to analyze the epidemiological characteristics and
trends of those patients are urgent for public health institu-
tions. We proposed hypotheses as: (i) the femoral head
necrosis is still the primary etiology for PHA; (ii) THA is a
growing proportion of surgery in patients of PHA; and
(iii) The age of PHA patients exhibits a younger trend.

Patients and Methods

Inclusion and Exclusion Criteria
The local ethical review committee approved this study
(NO. 2015-002-1). The data of patients who underwent PHA
from January 2011 to December 2020 in five tertiary
hospitals, including the Third Hospital of Hebei Medical
University, the Affiliated Hospital of Qingdao University,

Wuhan Union Hospital, the First People’s Hospital of
Shanghai Jiao Tong University, and the Second Affiliated
Hospital of Wenzhou Medical University, were reviewed. A
total of 21,898 patients were included. The inclusion criteria
were patients with primary unilateral or simultaneous bilat-
eral hip arthroplasty, including THA and HA. The exclusion
criteria were as follows: (i) hip revision surgery; and
(ii) incomplete case data, for example, incomplete baseline
information, specific surgical procedure unknown. According
to the hospitalization date, the patients were divided into
groups (Groups A and B). Group A patients (7862) were
admitted between January 2011 and December 2015, while
Group B patients (14036) were admitted between January
2016 and December 2020.

Patient Characteristics
The patients’ data, including sex, age, disease causes, BMI,
comorbidities, surgical procedures, length of hospital stay,
and hospitalization costs, were also reviewed. The surgical
procedures were classified into unilateral THA, unilateral
HA, simultaneous THA, and simultaneous HA. In addition,
BMI was defined as underweight (≤18.5 kg/m2), normal
(18.5 to 23.9 kg/m2), overweight (24.0 to 27.9 kg/m2), and
obese (≥28 kg/m2).5

Statistical Analysis
SPSS 23.0 software (IBM, Armonk, NY, USA) was used for
all statistical analyses. A P value < 0.05 was considered statis-
tically significant. Continuous variables corresponding to a
normal distribution are expressed as the mean � standard
deviation, while the nonnormally distributed variables are
expressed as the median with quartiles. Categorical variables
are expressed as frequencies and percentages. Student’s t test
or the Mann–Whitney U test was used for continuous vari-
able analysis, while the chi-square test or Fisher’s exact test
was used for categorical analysis.

Results

Epidemiological Characteristics
In this study, 21,898 patients (10,467 males and 11,431 females)
who underwent hip arthroplasty were included. The mean age
of these patients was 62.26 � 14.58 years. Most patients were
aged 60–69 years (28.8%, 6298/21,898), followed by patients
aged 50–59 years (21.7%, 4748/21,898). The pathogenies of
PHA in this study included femoral head necrosis(51.9%,
11,370/21,898), femoral neck fracture (30.3% 6637/21,898),
hip osteoarthritis (2%, 437/21,898), hip hypoplasia(5.6%,
1218/21,898), traumatic arthritis(2%, 437/21,898), femoral inter-
trochanteric fracture(1.1%, 232/21,898), ankylosing spondylitis
(0.9%, 207/21,898), rheumatoid arthritis (0.4%, 85/21,898), and
femoral head fracture (0.3%, 62/11,898). The number of patients
who underwent unilateral THA, simultaneous THA, unilateral
HA, and simultaneous HA was 18,844 (86.1%, 18,844/21,898),
2022 (9.2%, 2022/21,898), 1030 (4.7%, 1030/21,898), and
2 (0.00%, 2/21,898), respectively. A total of 14,430 patients
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(65.8%) had internal diseases, mainly hypertension, diabetes,
coronary heart disease, cerebrovascular disease, and arrhyth-
mia. A total of 7034 patients (32.1%) had one disease, 3668
patients (16.8%) had two diseases, and 3728 patients (17%)
had three or more diseases. The median hospitalization dura-
tion was 12 days. The median hospitalization cost was
68,130.94 yuan, with an interquartile range of 30,491.00 yuan
(6503–290,968 yuan) (Table 1).

Differences in Pathogenies between the Two Groups
In Group A, femoral head necrosis (45.5%, 3574/7862)
was the most common pathogenesis of PHA, followed by
femoral neck fracture (37%, 2907/7862) and hip osteoar-
thritis (7.1%, 577/7862). Similarly, in Group B, most
patients had femoral head necrosis (55.5%, 7796/14,036),
followed by femoral neck fracture (26.6%, 3730/14,036)
and hip osteoarthritis (7.8%, 1095/14,036). The proportion

of patients with femoral head necrosis was significantly
higher in Group B than in Group A. In contrast, the pro-
portion of patients with femoral neck fractures was signifi-
cantly lower in Group B than in Group A.

BMI Results between the Two Groups
In Group A, most patients were overweight and obese
(44.1%, 3467/7862), followed by normal-weight patients (46.
3%, 3641/7862). Similarly, in Group B, most patients were
overweight and obese (48.7%, 6832/14,036), followed by
normal-weight patients (44%, 6180/14,036). The proportion
of overweight and obese patients was significantly higher in
Group B than in Group A. The constituent ratio of BMI was
significantly different between the two groups (X2 = 64.638,
P < 0.05) (Table 2).

Concomitant Diseases between the Two Groups
Common medical comorbidities include hypertension,
diabetes, coronary heart disease, arrhythmia, cerebrovas-
cular disease, arrhythmia, and pulmonary disease. In
Group A, 4715 (59.9%) of 7862 patients had internal dis-
eases. A total of 2441 patients (31%) had one disease, 1138
patients (14.5%) had two diseases, and 1136 patients
(14.4%) had three or more diseases. In Group B, 9715
(69.2%) of 14,036 patients had internal diseases. A total of
4593 patients (32.7%) had one disease, 2539 patients
(18%) had two diseases, and 2592 patients (18.5%) had
three or more diseases. The number of patients with inter-
nal diseases was significantly higher in Group B than in
Group A (P < 0.001, Table 2).

Operation Time, Hospital Stay Duration, and
Hospitalization Costs between the Two Groups
In Group A, 6237 patients (79.3%, 6237/7862) underwent
unilateral THA, 1113 patients (14.2%, 1113/7862) under-
went unilateral HA, 511 patients (6.5%, 511/7862) under-
went simultaneous bilateral THA, and one patient (0.0%,
1/7862) underwent simultaneous bilateral HA. In Group B,
12,607 patients (89.8%, 12,607/14,036) underwent unilateral
THA, 909 patients (6.5%, 909/14,036) underwent unilateral
HA, 519 patients (3.7%, 519/14,036) underwent simulta-
neous bilateral THA, and one patient (0.0%, 1/14,036)
underwent simultaneous bilateral HA. The constituent ratio
of surgery was significantly different between the two groups
(X2 = 470.643, P < 0.001).

The median hospitalization duration of patients in
Group A was 15 days, with an interquartile range of 8 days
(range, 1–95 days). The median hospitalization duration of
patients in Group B was 11 days, with an interquartile range
of 6 days (range, 1–76 days). Group B patients had a signifi-
cantly shorter hospital stay duration than Group A patients
(Z = �39.514, P = 0.001).

The median hospitalization costs of patients in Group
A were 62,964.82 RMB, with an interquartile range of 26,909
RMB (range, 6503–290,968 RMB). The median hospitaliza-
tion cost of patients in Group B was 71,019.58 RMB, with an

TABLE 1 General data of patients with hip arthroplasty from
2011 to 2020

Variables

Gender
Male, n (%) 10,467 (47.8)
Female, n (%) 11,431 (52.2)

Age (Mean � SD, years) 62.26 � 14.58
BMI (Mean � SD, kg/m2) 23.73 � 3.75

≤18.5, n (%) 1778 (8.1)
18.5–23.9, n (%) 9821 (44.8)
24–27.9, n (%) 7801 (35.7)
≥28, n (%) 2498 (11.4)

Diagnosis
Femoral head necrosis, n (%) 11,370 (51.9)
Femoral neck fracture, n (%) 6637 (30.3)
Hip osteoarthritis, n (%) 1650 (7.5)
Hip hypoplasia, n (%) 1218 (5.6)
Traumatic arthritis, n (%) 437 (2.0)
Femoral intertrochanteric fracture, n (%) 232 (1.1)
Ankylosing spondylitis, n (%) 207 (0.9)
Rheumatoid arthritis, n (%) 85 (0.4)
Femoral head fracture, n (%) 62 (0.3)

Surgical side
Left, n (%) 10,273 (46.9)
Right, n (%) 10,584 (48.3)
Both, n (%) 1041 (4.8)

Operations
Unilateral total hip arthroplasty, n (%) 18 844 (86.1)
Unilateral hemiarthroplasty, n (%) 2022 (9.2)
Simultaneous total hip arthroplasty, n
(%)

1030 (4.7)

Simultaneous hemiarthroplasty, n (%) 2 (0.0)
Comorbidities

0, n (%) 7468 (34.1)
1, n (%) 7034 (32.1)
2, n (%) 3668 (16.8)
≥3, n (%) 3728 (17)

Hospital stay, Median (Interquartile range) 12 (8)
Hospitalization costs, Median

(Interquartile range)
68,130.94 (30,491.00)

Abbreviation: BMI, body mass index.
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interquartile range of 30,802 RMB (range, 10,303–250,170
RMB). The hospitalization costs were significantly higher in
Group B than in Group A (Z = �19.410, P = 0.005).

Discussion

In this study, 21,898 patients (10,467 males and 11,431
females) who underwent hip arthroplasty were included.

The mean age of these patients was 62.26 � 14.58 years. The
pathogenies of PHA in this study included femoral head
necrosis (51.9%, 11,370/21,898), femoral neck fracture (30.3%
6637/21,898), hip osteoarthritis(2%, 437/21,898), hip hypoplasia
(5.6%, 1218/21,898), traumatic arthritis(2%, 437/21898), femoral
intertrochanteric fracture (1.1%, 232/21,898), ankylosing spondyli-
tis (0.9%, 207/21,898), rheumatoid arthritis (0.4%, 85/21,898), and
femoral head fracture (0.3%, 62/11898).

Causes and Surgical Trends of Patients Undergoing Hip
Arthroplasty
Femoral head necrosis (51.9%) was discovered as the pri-
mary pathogeny of PHA, followed by femoral neck fracture
(30.3%), hip osteoarthritis (7.5%), hip hypoplasia (5.6%),
traumatic arthritis (2.0%), femoral intertrochanteric fracture
(1.1%), ankylosing spondylitis (0.9%), and femoral head frac-
ture (0.3%), which was consistent with previous studies.6–9

In addition, greater proportions of femoral head necrosis
(55.5% vs 45.5), hip osteoarthritis (7.8% vs 7.1%), traumatic
arthritis (2.1% vs 1.8%), hip hypoplasia (5.6% vs 5.5%), and
femoral head fracture (0.3% vs 0.2%) were found in Group B
than in Group A. To the best of our knowledge, few reports
have assessed changes in the PHA procedure. Miller et al.10

analyzed the data of patients with femoral neck fractures
from the American Board of Orthopedic Surgery database
between 1999 and 2011. The percentage of THA increased
with time (from 0.7% in 1999 to 7.7% in 2011) and that of
HA decreased with time. In this study, more unilateral THA
was discovered in Group B than in Group A, and less

unilateral HA was found in Group B than in Group A. The
percentage of patients under 60 years old in Group B was
43.4%, which was higher than that in Group A (39.4%),
which might be related to the increase in the proportion
of THA.

Gender and Age Distribution in Patients Undergoing
Hip Arthroplasty
The percentage of female patients who underwent PHA in
this study was higher than that of male patients, which
was consistent with previous studies.11–13 Singh et al.12

analyzed 6168 patients who underwent PHA from 1993 to
2005, where 52% were females and 48% were males. The
mean age of the patients was 64.2 � 13.8 years, which was
similar to that in this study (62.26 � 14.58 years). Namba
et al.14 retrospectively assessed 12,859 patients who under-
went THA from 2008 to 2011, in which the median age
was 67 years. More females were included than males
(58% vs 42%). In this study, the average age of Group B
was lower than that of Group A (60.7 vs 62.3, P < 0.001 in
Table 3). Consistent with our study, Kurtz et al. found
more demand in future young patients for primary total
joint replacement surgery.15

Trends of BMI and Concomitant Diseases
Obesity is the most prevalent metabolic disease worldwide,
affecting adults, children, and adolescents.16–18 Studies have
shown that obesity is a risk factor for osteoarthritis and
increases the length of hospital stay among patients undergo-
ing joint replacement.19 Kuroda et al.20 retrospectively evalu-
ated patients who underwent THA in Japan from 2006 to
2013 and found that their BMI was 23.2 � 3.5 kg/m2. In this
study, the mean BMI of patients was 23.73 � 3.75 kg/m2,
which is consistent with that found by Kuroda et al. In addi-
tion, more overweight and obese patients were included in
Group B than in Group A (48.7% vs 44.1%, in Table 2).

TABLE 2 Comparison of gender composition ratio at all ages in group A and group B patients undergoing hip arthroplasty, n (%)

Age Group

Group A

Total

Group B

Total χ2 p valueMale Female Male Female

0–9 0 (0.0) 0 (0.0) 0 (0.0) 1 (0.0) 0 (0.00) 1 (0.0) - -
10–19 8 (0.2) 4 (0.1) 12 (0.2) 12 (0.2) 9 (0.1) 21 (0.2) 0.290 0.590a

20–29 140 (3.9) 74 (1.7) 214 (2.7) 264 (3.9) 135 (1.9) 399 (2.8) 0.034 0.853a

30–39 257 (7.1) 114 (2.7) 371 (4.7) 627 (9.2) 259 (3.6) 886 (6.3) 0.280 0.597a

40–49 592 (16.3) 308 (7.3) 900 (11.4) 1087 (15.9) 556 (7.7) 1643 (11.7) 0.038 0.846a

50–59 863 (23.8) 740 (17.5) 1603 (20.4) 1749 (25.6) 1396 (19.4) 3145 (22.4) 1.353 0.245a

60–69 908 (25.0) 1260 (29.8) 2168 (27.6) 1794 (26.2) 2336 (32.5) 4130 (29.5) 1.406 0.236a

70–79 549 (15.1) 1069 (25.3) 1618 (20.6) 896 (13.1) 1647 (22.9) 2543 (18.1) 0.741 0.389a

80–89 280 (7.7) 602 (14.2) 882 (11.2) 371 (5.4) 752 (10.4) 1123 (8.0) 0.375 0.540a

≥90 33 (0.9) 61 (1.4) 94 (1.2) 36 (0.5) 109 (1.5) 145 (1.0) 2.934 0.087a

Total 3630 (100.0) 4232 (100.0) 7862 (100.0) 6837 (100.0) 7199 (100.0) 14 036 (100.0) 7.451 4.383a

a Pearson Chi-Square test.
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Tayne et al.21 investigated the predictive risk of 30-day
readmission in patients undergoing THA and found that
obesity increased the incidence of surgical adverse events.
Therefore, preoperative weight loss and reasonable diet con-
trol can improve the postoperative effects and help to restore
normal activities.

In this study, 65.9% of the patients who underwent
PHA presented with medical diseases, with hypertension and
diabetes accounting for the highest proportion, followed by
cardiovascular diseases, which was consistent with previous
studies.22–24 There were significantly more patients with one
or more comorbidities in Group B than in Group A (69.2%
vs 59.9%). Some comorbidities (such as diabetes) can
increase the incidence of postoperative complications in
patients undergoing orthopedic surgery, including mortality,
infection, blood transfusion, pneumonia, and unconventional
discharge, thus increasing the length of hospital stay and
total hospital costs.25–27 Therefore, perioperative manage-
ment, intraoperative coordinated management, and postop-
erative evaluation should be performed in a multidisciplinary
manner to improve the prognosis of those patients.

Comparison of Hospitalization Duration and Costs of
Patients Undergoing Hip Arthroplasty
In this study, the median hospital stay for patients undergo-
ing hip arthroplasty was 12 days, which was shorter than
that reported by Wenwei et al.28 (14 days). A longer hospi-
talization was found in Group B than in Group A. A study
of 961 inpatients who underwent hip arthroplasty in nine
general hospitals in Belgium in 2014 showed that the hospi-
tal stay duration was 9 days (range, 6.29–20.91 days), which
was shorter than that of this study.29 In this study, the
median hospitalization cost of hip arthroplasty patients was
68,130.94 RMB. The hospitalization cost in Group B was
higher than that in Group A (71,019.58 vs 62,694.82,
P = 0.005). Kumar et al.30 analyzed patients who underwent
THA in the United States from 1997 to 2001 and found that
the total hospitalization cost, including direct and indirect
costs, was approximately $13,339.1. Frerichmann et al.31

evaluated patients undergoing hip arthroplasty in Germany
in 2007 and found that the average hospitalization costs
were 7000.7 Euros. De Foor et al.29 retrospectively assessed
961 inpatients who underwent hip arthroplasty in nine

TABLE 3 Comparison of general data between the two groups

Variables Group A Group B t/χ2/Z P value

Gender 13.020 0.001a

Male, n (%) 3630 (46.2) 6837 (48.7)
Female, n (%) 4232 (53.8) 7199 (51.3)

Age(years), mean � SD 62.3 � 14.8 60.7 � 14.4 7.640 <0.001b

Diagnosis 306.493 0.001a

Femoral neck fracture, n (%) 2907 (37) 3730 (26.6)
Traumatic arthritis, n (%) 145 (1.8) 292 (2.1)
Rheumatoid arthritis, n (%) 42 (0.5) 43 (0.3)
Ankylosing spondylitis, n (%) 82 (1.0) 125 (0.9)
Femoral head necrosis, n (%) 3574 (45.5) 7796 (55.5)
Hip hypoplasia, n (%) 429 (5.5) 789 (5.6)
Primary arthritis, n (%) 555 (7.1) 1095 (7.8)
Femoral fracture, n (%) 110 (1.4) 122 (0.9)
Femoral head fracture, n (%) 18 (0.2) 44 (0.3)

BMI (kg/m2)
≤18.5, n (%) 754 (9.6) 1024 (7.3) 64.638 0.001a

18.5-23.9, n (%) 3641 (46.3) 6180 (44.0)
24–27.9, n (%) 2666 (33.9) 5135 (36.6)
≥28, n (%) 801 (10.2) 1697 (12.1)

Comorbidities 216.338 0.001a

0, n (%) 3147 (40.1) 4321 (30.8)
1, n (%) 2441 (31) 4593 (32.7)
2, n (%) 1138 (14.5) 2539 (18)
≥3, n (%) 1136 (14.4) 2592 (18.5)

Operations
Unilateral total hip arthroplasty, n (%) 6237 (79.3) 12,607 (89.8) 470.643 0.001a

Unilateral hemiarthroplasty, n (%) 1113 (14.2) 909 (6.5)
Simultaneous total hip arthroplasty, n (%) 511 (6.5) 519 (3.7)
Simultaneous total hip arthroplasty, n (%) 1 (0.0) 1 (0.0)
Hospital stay, median (Interquartile range) 15 (8) 11 (6) 39.514 0.001c

Hospitalization cost, median (Interquartile range) 62,694.82 (26909) 71,019.58 (30802) 19.410 0.005c

a Pearson chi-Square test.; b Student t test.; cMann-Whitney U test.
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general hospitals in Belgium in 2014 and reported that the
hospitalization cost was 8023.91 Euros (range, 6678.32–
13,670.78 Euros). The cost of hospitalization reported in this
study was significantly lower than that in Belgium and the
United States but significantly higher than that in Germany.
Although the hospital stay duration of Group B was shorter
than that of Group A, the hospitalization costs of Group B
were significantly higher. This could be due to an increase in
the price of consumables, perioperative examination, and
drug costs of patients with multiple diseases.

Strengths and Limitations
This study was a large-scale multicenter study, and a suffi-
ciently large number of patients (21,898 patients) from five
tertiary hospitals were reviewed. Meanwhile a broad range of
variables on epidemiological characteristics of PHA patients
were extracted. There were several limitations in this study,
as follows: (i) advances in surgical techniques and implants
may have influenced the clinical outcomes due to the differ-
ence in hospitalization time between the two groups of
patients; and (ii) we only conducted an epidemiological anal-
ysis of limited clinical data, and more variables (such as geo-
graphical factors, mortality, and indications for surgery)
need to be collected and analyzed in our future studies.

Conclusion
In this study, 21,898 patients who underwent hip arthroplasty
were included, whose epidemiological characteristics have
changed in the past 10 years. The pathogenies of PHA in
this study included femoral head necrosis (51.9%,
11,370/21,898), femoral neck fracture (30.3% 6637/21,898),
hip osteoarthritis(2%, 437/21,898), hip hypoplasia(5.6%,
1218/21898), traumatic arthritis(2%, 437/2,1898), femoral

intertrochanteric fracture(1.1%, 232/21,9898), ankylosing
spondylitis (0.9%, 207/2,1898), rheumatoid arthritis (0.4%,
85/21,898), and femoral head fracture (0.3%, 62/11,898).
The number of patients who underwent unilateral THA,
simultaneous THA, unilateral HA, and simultaneous HA
was 18,844 (86.1%, 18844/21,898), 2022 (9.2%,
2022/21,898), 1030 (4.7%, 1030/21,898), and 2 (0.00%,
2/21,898), respectively. Patients who underwent PHA
exhibited a higher percentage of femoral head necrosis;
underwent THA more often; and had larger BMIs, more
comorbidities, higher medical costs, and younger age in the
past decade.
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