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1. Introduction

The rises in cost of Total Hip Arthroplasty annually have resulted 
in substantial economic burden for the people and Chinese health-
care system. The study was undertaken to assess in-hospital costs 
associated with primary THA and to contain these cost by ascer-
taining factors responsible for it.

1.1. Methods

In-hospital cost of 8111 patients who underwent elective THA 
procedure during 10 years’ period (2009 to 2018) were extracted 
and reviewed. The number of yearly procedures was also recorded. 
The hospital related charges were grouped into 9 categories and 
their correlations calculated using Pearson’s coefficient.

 1.2. Results

The substantial rise in yearly THA procedure was observed with 
the procedure volume increased from 306 in 2009 to 1024 in 2018.  
The average cost for the procedure was ¥53468.03±4833 in 2009 
that rose by approximately 10% in 2018 (¥58593.62±4801). All 
categories except   bed charge showed rise in cost. The implant 
cost contributed ~75% of total in-hospital cost and its rise in cost 
highly correlated with in-hospital cost (Pearson’s correlation (r) 
=0.908, α>0.05). Strongly correlation between in-hospital cost and 
bed charge was also observed (r=0.931, α>0.05). The mean hos-
pital stay declined from 16.11±8.19 days to 6.13±2.65 days. The 
post-operative stay had also reduced from 9.12±4.88 to 3.01±1.80 
days. 

1.3. Conclusions

We observed THA incidence increased by threefold over 10-year 
period. Implant cost remained the largest single expense. Decrease 

in hospital stay and discharge within 3 days postoperatively was a 
noteworthy outcome.

2. Introduction

Total Hip Arthroplasty (THA) is proven effective treatment for 
advanced arthritis of the hip that has not responded to non-op-
erative treatment. The efficacy in relieving pain and improving 
physical function in patients with end-stage arthroplasty is greater 
than 90%[1–5]. It is also one of the safest and most cost-effective 
orthopedic surgical procedures [6] and is often performed for pa-
tients with symptomatic bilateral arthritis of the hip [7]. Less than 
10% of THAs ever require revision surgery, and currently nearly 1 
million Americans are better able to walk and work because of the 
prosthetic hip joint that has replaced their own diseased joint [8].

More than 800,000 THA and TKA are performed annually in the 
United States [9].  According to data from the United States pub-
lished in 2009, the incidence of joint arthroplasty was 66 THA 
and 155 TKA per 10,000 people [10].  However, the data from 
China are drastically different; as recently as 2004, only 1 person 
per 10,000 underwent joint arthroplasty [11]. Because of an aging 
population and improving economic conditions in China, the de-
mand for joint arthroplasty has increased. In a recent study about 
50,000 hip or knee arthroplasties are annually performed in China; 
this number is increasing every year; the number of surgeries con-
tinues to rise annually by ~15% [12]. 

Despite this dramatic increase, the high cost of surgical treatment 
and relatively low insurance reimbursement has likely contributed 
to some patients forging joint arthroplasty. This financial barrier 
may limit access to care and has potentially decreased the quality 
of life for patients with arthritis, increased the burden on society to 
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care for these individuals, and led to a decrease in the productivity 
of the labor force in China.  Furthermore, it may have also nega-
tively impacted the advancement of medical services in China[13].

Concerns exist as financial constraints potentially limit access to 
joint arthroplasty in China, there have been very few cost analyses 
of joint arthroplasty surgery reported from China.  This retrospec-
tive study designed was to analyze cost fluctuation of unilateral 
hip arthroplasty during 10 year’s period that were performed our 
institution and to ascertain an annual procedure volume (i.e., inci-
dence) as many studies are involved in the descriptive epidemiolo-
gy of total hip replacement focusing almost exclusively on annual 
procedure volumes [14–17].

2.1. Methods

The medical and financial records of patients who had received 
elective primary unilateral hip arthroplasty in Joint Surgery De-
partment, our institution between January 2009 to December 2018 
were extracted and reviewed.  The study protocol was approved 
by The Medical Ethics Committee of the Hospital. The surgeries 
performed by five high volume arthroplasty surgeons (at least 50 
THA per year).  This analysis was entirely retrospective, which 
minimized any surgical or clinical management bias on the part of 
the physicians associated with this study. 

Patient’s ≥17 years of age that underwent primary THA procedure 
were considered for this study. Research variables included sex 
ratio, procedure volume, hospital stay and annual total expenses in 
different year as to make the hospitalizations comparable in terms 
of cost.

Patients with the following criteria were excluded in our analysis. 
Fracture (trauma), revision, emergency, surface arthroplasty, bi-
lateral procedures, complex cases requiring additional procedures, 
severity of comorbid disease states and bone graft. Cases where 
the patients were roomed on the VIP ward that increased the hos-
pital room fees were also excluded. 

Following these exclusions, total of 8111 patients (3878 males and 
4233 female) were identified.  Their records available in OR/OPD 
registry were retrieved and reviewed. The data generated were 
subjected for analysis.  

2.2. Financial Data

All hospital related charges for each patient were collected and 
assigned to 9 categories based on hospital-based supplies and 
services. These supplies and services were pharmacy, prosthesis, 
surgery, anesthesia, laboratory tests, inspection fee, medical fee, 
nursing fee and hospital charge. Use of implant type and price, 
types of drug used (intravenous vs oral), additional laboratory test 
performed, extra fee for additional tests and services provided. 
Post-operative follows up procedure as designed by “Continuous 
medical services” were also documented. 

The costs and charges were averaged among all patients consid-
ered in each year, and the averages were then compared between 
2009 and 2018.  Charge-to-total cost ratios for each category were 
also determined and analyzed. The charge to total cost ratios ex-
pressed as the percentage markup from was also calculated. These 
charge-to-cost ratios used to estimate costs based on charge data 
is a reliable and accepted method of reporting hospital cost [18]. 
Labor cost as defined by Zhang et al., [13] the total charges for the 
surgery, nursing fee, and inspection fee was also calculated.

2.3. Statistical Analysis

Each categorical variable was reported as mean and standard de-
viation. Karl Pearson’s coefficient (r) were calculated to ascertain 
the correlation between different cost variables such as implant vs 
in-hospital cost; the length of stay vs bed cost using SPSS version 
21.0 (SPSS Inc., Chicago, IL, USA).

2.4. Result

During 10-year period from Jan 2009 to Dec2018, 8111 patients of 
both sex who underwent primary, unilateral THA were eligible and 
included.  Male constituted 48% (3878) and female 52% (4233).   
The higher prevalence was seen among women than among men 
(Table 1). 

The procedure volume had been increasing yearly (Chart 1). There 
were only 306 surgeries performed in 2009. This number had risen 
significantly and to more than three-fold in 2018 (1040). The max-
imum surgeries were done in 2017(1186).    

The decreasing trend of hospital stay was seen in the present study 
(Table 2). The mean total hospital stays declined in subsequent 
years from 16.11±8.19 days in 2009 to 6.13±2.65 days in 2018. 
The mean post-operative stay had also reduced from 9.12±4.88 
days in 2009 to a third in 2018 (3.01±1.80). The Pearson’s coeffi-
cient between hospital cost and bed charge and found to be strong-
ly correlated (r=0.931, α>0.05).

Over the 10-year period (2009- 2018), average total charges 
of hospitalization for patients undergoing unilateral THA was 
¥62980.21±6314. 673. The average cost for THAs performed in 
2009 was ¥53468.03±4833. For the same procedure in 2018, total 
cost averaged ¥ 58593.62±4801. The highest cost was observed 
in 2013 (¥73620.21) and lowest in 2009 (¥53468.02) and the total 
cost fluctuated slightly in the study period. 

The implant cost was the highest among all categories 
(¥47287.604±7474.480). The cost fluctuated yearly with re-
cord high in 2013 (¥58625.772±226.313) and lowest in 2018 
(¥37865.900±20019.360). Similarly, surgery charges were the 
second highest category (¥4661.812± 1806.625) and followed by 
pharmacy (¥3951.546 ±381.912). 

The most significant increases in hospitalization cost involved 
the surgery and medical fee.  The surgical fee had risen from 
¥3454.061±1364.985 in 2009 to ¥7791.449 ±2205.676 in 2018. 
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We observed surgery fee more than doubled and fourfold increase 
in medical fee (¥647.6416 ±430.323 in 2009 and ¥2671.645 
±323.461 in 2018) over 10-year period. 

Increase in charge for anesthesia, lab fee and nursing fee were 
also observed. Although rise in cost was observed yearly in all 
categories during the study period, an exception was seen in 
bed charge which showed a three-fold decline in cost from 
¥1032.68±479.70(2009) to ¥327.1 ±151.73 (2018).  Itemized lists 
of charges assigned into 9 charge categories and their total costs 
for each year are presented in Table 3.  

Various types of implant were used in different years of the study 
period. Big femoral head and mental on mental implant was used 
in 2009 while in 2010, Mental on cream implant. Similarly, an 
expensive Cream femoral head and cream on cream implant was 
started from 2011 to 2013. Significant rise in total in-hospital cost 
were recorded during that period. The price of the implant de-
creased in 2014 owing to decrease in total hospital cost. In 2018, 

some implants were provided free of cost under GCP projects so 
overall cost of implant decreased. The rise in total in-hospital cost 
and implant cost were analyzed and strong correlation was found 
between them (Pearson’s correlation (r)=0.908, α>0.05).

Table 4 depicts percentage of cost in each category.  The top 3 
charges, calculated as a mean percentage of the total charges were 
prosthesis charges (most expensive) 74.83±5.615, surgery charges 
(second most expensive) 7.46 ±2.997and pharmacy (third most ex-
pensive) 6.3± 0.884. The contribution of charges under the other 6 
categories in the present study were 3.7%, inspection fee, 2.48% 
medical fee, 1.87% anesthesia, 1.68% lab tests, 0.93% bed charge, 
and 0.64% nursing fee. Bed charge and nursing fee amount to only 
a fraction of percentage of the total charges.  

Labor cost (the charge for nursing, surgery, and medical) covered 
only about 10% of the total charge. The bed charge constituted 
only a fraction of the total cost with lowest cost in 2019(0.55%) 
and average of 0.932 of overall total cost.

Chart 1: Annual procedure volume

Table 1: Age and Sex ratio
Sex Number Percent (%) Age

Male 3878 48 53.118±13.516
Female 4233 52 57.187±13.513
Total 8111   

Table 2: Total in-hospital stay and post-operative stay
Year Total in-hospital stay in days Post-operative hospital stays
2009 16.11±8.19 9.12±4.88
2010 14.86±7.39 8.38±4.70
2011 11.86±5.87 7.11±3.99
2012 11.94±5.22 6.88±3.96
2013 11.36±4.89 6.46±3.71
2014 10.91±5.92 6.42±4.16
2015 10.38±3.46 5.60±2.52
2016 9.11±4.12 4.52±2.77
2017 7.53±2.98 3.57±2.12
2018 6.13±2.65 3.01±1.80
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Table 3: Cost consistence for patients of primary, unilateral THA from 2009 to 2018 [ in RMB yuan (¥)]
Year Pharmacy Prosthesis Surgery** Anesthesia ** Lab tests Inspection Fee Medical Fee Nursing fee# ** Bed charge Total

2009 3550.101 
±1421.036

40649.154 
±16666.176

3454.061 
±1364.985

1256.58 
±373.28

851.347 
±252.398

1713.050 
±862.0731

647.641 
±430.323

313.408 
±239.1937

1032.68 
±479.70

53468.03
±4833

2010 3546.289 
±1485.736

47693.245 
±16961.307

3720.898 
±1369.01

1137.63 
±343.94

825.579 
±271.241

1742.598 
±823.9992

635.1895 
±183.508

284.875 
±87.9627

697.00 
±320.21

60283.31
±6610

2011 3584.228 
±1325.1782

57632.569 
±21526.307

3857.549 
±1608.538

1339.75 
±613.16

849.90 
±287.42

1736.70 
±821.15

665.370 
±392.537

368.342 
±164.0005

634.40 
±271.13

70668.81
±5311

2012
3564.0425 56115.782

 ±20498.297
4016.250 

±1712.345
1187.75 
±422.71

856.35 
±245.25

2372.35 
±1085.22

1625.616 
±616.275

348.82 
±246.1033

698.10 
±289.68

70785.06
±4368±1248.717

2013 4296.622 
±1207.044

58625.772 
±22666.313

3782.64 
±1171.292

1089.404 
±325.132

857.250 
±250.528

2453.644 
±1172.961

1635.444 
±658.123

260.528 
±86.4027

618.90 
±247.75

73620.21
±5669

2014 4316.698 
±1247.991

44455.289 
±15720.524

3645.942 
±1271.209

1034.00 
±158.559

1211.200 
±284.223

2420.650 
±1041.812

1689.397 
±752.483

248.978
±49.6994

547.15 
±219.01

59569.31
±6210

2015 4357.750 
±1442.455

43483.553 
±15433.623

3804.021 
±1303.393

995.30 
±118.23

1246.5 
±275.102

2591.25 
±1130.55

1652.710 
±601.319

288.716 
±42.2537

473.15 
±165.83

58892.95
±8552

2016
4278.608 43079.837 

±14858.565
4218.096

±1682.629
1033.50 
±99.49

1250.692 
±278.7723

2658.90 
±1274.07

1656.028 
±517.339

359.808
±98.6167

417.1 58952.57
±4899±1325.608 ± 150.96

2017 4302.87 
±1246.03

43274.944 
±14673.378

8327.221 
±2411.914

1339.95 
±95.38

1283.05 
±314.42

2642.575 
±1299.765

2678.884 
±746.6973

751.682 
±211.322

367.05
±136.62

64968.23
±5037

2018
3718.255 37865.900 

±20019.360
7791.449 

±2205.676
1332.60 
±82.67

1259.35 
±325.89

2820.600 
±1235.403

2671.645 
±323.461

806.72
 ±213.8132

327.10 
±151.73

58593.62
±1225.394 ±4801

Mean 
(x)

3951.546
±381.912

47287.64
4661.812±
1806.625

1174.6464
±136.187

 2315.231 1555.792 403.187 581.263 62980.21
±7474.48 1049.121 ±423.688 ±746.85 ±202.658 ±206.922 ±6314.673

 ±212.793034      

Table 4: Categorical representation of cost by percentage.

Year Pharmacy Prosthesis Surgery Anesthesia Lab tests Inspection Fee Medical Fee Nursing fee Bed charge
2009 6.6 76 6.46 2.35 1.59 3.2 1.21 0.58 1.93
2010 5.8 79.1 6.16 1.89 1.37 2.89 1.05 0.48 1.16
2011 5 81.56 5.45 1.89 1.2 2.45 0.94 0.52 0.89
2012 5 79.27 5.67 1.67 1.2 3.35 2.29 0.49 0.98
2013 5.8 79.63 5.13 1.47 1.16 3.33 2.22 0.35 0.84
2014 7.24 74.62 6.12 1.73 2.03 4.06 2.83 0.41 c0.91
2015 7.39 73.83 6.45 1.69 2.11 4.39 2.8 0.49 0.8
2016 7.25 73.07 7.15 1.75 2.12 4.51 2.8 0.61 0.7
2017 6.62 66.6 12.81 2.06 1.97 4.06 4.12 1.15 0.56
2018 6.34 64.62 13.29 2.27 2.14 4.81 4.55 1.37 0.55

Mean (x)
6.304 74.83 7.469 1.877 1.689 3.705 2.481 0.645 0.932

±0.884938 ±5.615128 ±2.997879 ±0.277531 ±0.42574 ±0.771092 ±1.221788 ±0.336526 ±0.396731

3. Discussion

Replacement of arthritic joints is one of the most successful med-
ical advances of the last 50 years. These operations are associated 
with low rates of complications; hip and knee reconstructions are 
durable for 10 to 20 years [19]; and total hip arthroplasty is more 
cost effective than medical treatment of hypertension, coronary ar-
tery bypass, hemodialysis, and liver transplantation [20–23].  It has 
drastically improved the productivity and quality of life for mil-
lions of Americans [18] as it can predictably relieve pain, increase 
joint motion, and improve function to meet patients’ expectations, 
the large number of Americans have benefited from these proce-
dures [24].  Consistent with its clinical success, the prevalence of 
TJA is increasing in the United States as the population increases 
and ages and as elderly Americans refuse to accept disability as-
sociated with arthritic joints and desire to be active in their senior 
years [19], living with a total joint replacement is a remarkably 

common condition in the United States [24].

Between 2002 and 2004, the prevalence of hip and knee replace-
ments increased 16.2% to 884,400 procedures annually [24]. 
Kremer et. al, reported these prevalence estimates corresponded to 
2.5 million individuals (1.4 million women and 1.1 million men) 
with total hip replacement in the United States in 2010 [25]. We 
also observed prevalence high among women than men (52 % vs 
48%). Our findings were in consistence with the study by Kremer 
et al. where they found the higher prevalence of severe hip and 
knee arthritis in women [25] and indicated that the estimated po-
tential need for the osteoarthritis-related arthroplasty was more 
than twice as great among women as among men [26]. So, it is 
unlikely the prevalence or volume of joint replacement operations 
in the United States can or will be reduced but will experience un-
precedented growth. The prevalence of joint replacement contin-
ues to grow and is expected to double by 2026 [27].  By 2030, the 
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demand for primary total hip arthroplasties is estimated to grow 
by 174% to 572,000 as projected by Kurtz et al [16]. United States 
Census Bureau. 2012 projected simply the aging of the population 
would result in an estimated 11 million individuals with total hip 
or knee replacement (4 million total hip and 7.4million total knee) 
in 2030 (i.e., applying 2010 prevalence to 2030 population esti-
mates [28].

As such, the number of hip arthroplasty procedures performed an-
nually in China is growing rapidly with a 19% increase per year 
between 2000 and 2006 [12].  The substantial rise in procedure 
volume was also observed in our study. The number of procedures 
had risen from 306 in 2009 to 1024 in 2018, an incidence rises 
by threefold.  We predict unprecedented rise in the incidence in 
coming years due to an aging population and improving economic 
conditions in China.

However, the high cost of this treatment, in today's era of decreas-
ing health care resources and declining reimbursement, has raised 
doubts as to the financial feasibility of this procedure. Much is 
currently being done to make total joint arthroplasty more cost ef-
fective [17].

The hospital cost of TJA was studied by several investigators 
during the 1980s and 1990s [18,29–33]. To date, little data have 
been published about the finances of total joint arthroplasty in 
China and the market for these services is in its infancy in China 
as compared to Western and other foreign countries.  Despite the 
demand, concerns exist that the costs of these procedures may rep-
resent a significant barrier to care, with patients potentially unable 
to gain access to joint arthroplasty [13].

The average hospital cost in 2009 was ¥53468.03±4833 and that 
rose by approximately~10% in 2018 (¥58593.62±4801). Our ob-
servation showed increase in the total hospital costing subsequent 
years. On average the total hospital cost was 62980.21±6314.673. 
In 2008 and 2009, Zhang et.al, found the mean total charges for 
patients undergoing unilateral THA was ¥55 813 [13].

All the charges in 9 categories expect the hospital bed cost we 
analyzed increased during the study period. Surgery fee increased 
by more than two-fold. Alike, anesthesia and nursing fee were also 
increased by the same ratio. The increase in cost regarding these 
categories are difficult to explain as these costs governed by hos-
pital policy and the Ministry of Health, Government of China. The 
labor charges comprising of nursing charges, inspection charges 
and physician’s surgical charges in particular accounted for only 
approximately 1/ 11th of the total charges and were about a1/15th 
of the prosthesis charges.

The rise in total in-hospital cost was attributed to increase in im-
plant cost. Pearson coefficient was calculated for these two vari-
ables and found to be highly correlated (r =0.908). Other factors 
contributing to rise in cost include additional preoperative blood 
tests such as thyroid hormones and cardiac markers that were start-

ed in 2014. Preoperatively, Color Doppler ultrasound of the urinary 
system and ultrasonic cardiogram were started in 2012 and from 
2015, lower limb vascular Color Doppler ultrasound was added on 
the day of discharge increased the cost.  In addition, arrangement 
had been made to receive one lower limb vascular ultrasound if 
the patients stay in hospital for more than a week after surgery. A 
project “Continuous medical services” was commenced   in 2017 
so patients who underwent primary THA would have four follow 
up time postoperatively (after 3weeks, 2months, 6months and one 
year) without registration after paying and joining the project. 
These added facilities increased the total cost to some extent.

The joint implant is the most expensive supply item for joint re-
placement [18,29]. A finding by Healy et. al, in evaluating the hos-
pital cost for THA, the joint implant cost is the largest single ex-
pense [19]. It is important to note that the trend was also seen in the 
present study. Its cost remained the largest single expense in our 
study constituting about 75% of the total cost of hip arthroplasty. 
Comparing these previously published data to the current data, it 
is apparent that prosthesis costs represent the largest contributor to 
total costs in the United States, China, and Taiwan. However, the 
relative cost of the prosthesis in the United States was less than it 
is in China (70.8%) and Taiwan (61%) [13].

The contribution of charges under the other 8 categories in the 
present study were 7.46% surgery, 6.3 % pharmacy, 3.7%, inspec-
tion fee, 2.48% medical fee, 1.87% anesthesia, 1.68% lab tests, 
0.93% bed charge, and 0.64% nursing fee. Bed charge and nursing 
fee constituted only a fraction of percentage of the total charges.  

A study by Zhang et.al,[13] in China in 2008 and 2009, the cost 
distribution at Jishuitan Hospital, Beijing was pharmacy 9.3%, 
surgery 2.8%, laboratory tests 2.9% and nursing and bed 1.2%.  

More recent data from 2008, derived from Medicare billing in the 
United States, were as follows: 56% prosthesis, 4% nursing fees 
and hospital bed, 29% surgery, 4% pharmacy, 1% laboratory as-
says, 2% radiology, 2% rehabilitation, and 2% for other costs [34].

Data from outside the United States have also been previously 
published. At the Kaohsiung Hospital in Taiwan in 2000, the cost 
distribution was 61% prosthesis, 10% nursing and hospital rooms, 
15% surgery, 5% pharmacy, 3% laboratory tests, 1% radiology, 
and 4% other costs[35]. Somewhat similar result was also found 
in our study.

Chiu et al, in 2007 compared labor costs between the United States 
vs China and found it relatively higher in the United states. Labor 
costs accounted for 50% of the total costs at University of Texas, 
50% at UCLA, 47% in Burlington, 25% Mayo Clinic in the United 
States in 2007, 26% at Kaohsiung Hospital in Taiwan [35]. Our 
study showed labor cost constituted only 10% of the total cost. Our 
findings were somewhat higher than the study carried by Zhang et 
al at the Beijing Jishuitan Hospital where they recorded the labor 
cost accounted for only 4%[13]. Representing costs vs charges, 
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broad comparisons emphasize the same trend as noted from other 
published studies from the United States; labor costs accounted for 
the greatest share of total costs, whereas pharmacy and prosthesis 
costs accounted for a much lower relative percentage of the total 
than in China. The comparisons noted above also demonstrate that 
the labor costs in Western countries were significantly higher than 
the cost of prostheses [13].  Many potential reasons may account 
for the higher relative labor costs in the United States. First, or-
ganized labor markets in the United States may have resulted in 
higher pay and benefits

The implant cost as being the largest single expense, had direct 
impact on the total hospital cost.  We observed an increase in im-
plant cost from 2011 to 2013 resulted from the rise of total hos-
pital cost which decreased in subsequent years’ due reduction in 
implant cost. The cost of the TJA operation cost is reduced when 
the joint implant cost is reduced, and most authors identified im-
plant cost as an opportunity for cost control[19]. So, the present 
study suggests control of implant cost is essential to the control of 
joint replacement hospital cost as both variables are significant-
ly correlated (Pearson coefficient (r) = 0.908). Several methods 
have been described and utilized for controlling the cost of joint 
replacement implants. 

Cost-awareness programs are a good first step in controlling the 
cost of joint implants [36–39]. Implant standardization or demand 
matching programs were developed to reduce variation in implant 
selection and cost for hospitals. Implant standardization for total 
knee arthroplasty could have saved 8.4% of in hospital cost[40]. 
Healy [41,42] and Iorio et al [40] demonstrated the cost of hip im-
plants could have been reduced by 25.7% if an implant standard-
ization program had been applied to total hip arthroplasty. 

Negotiated vendor discounts have been more successful in re-
ducing the cost of joint implants and a price cap (a set price the 
hospital will pay for joint implants) can be successful in reducing 
joint implant costs if surgeons support the hospital [19]. Joint re-
placement implant costs cannot be controlled without the cooper-
ation of joint replacement surgeons[19]. Lahey Clinic developed 
a Single-price/Case-price Implant Purchasing program to buy the 
“best” implants at the lowest price [41,42]. Hospital and surgeon 
cooperation through the Single-price/Case-price Implant Purchas-
ing has been successful in controlling the cost for joint replacement 
implants. The cost of hip replacement implants decreased 31.8% 
with a change in implant vendor [43]. Gain sharing programs have 
the potential to help hospitals control costs; however, implemen-
tation of gain sharing programs will be affected by administrative 
issues, political barriers, and legal limitations[44]. This program 
combined with a Single-price/Case-price Implant Purchasing pro-
gram trialed at other institutions produced increasingly successful 
results [19].

There is great variability in joint replacement implants. TJA im-
plants vary in design, material, fixation, and bearing surfaces, 

which affect their cost[19]. Specific types of innovative implants 
such as big femoral head and mental on mental implant, the mental 
on cream implant and cream femoral head and cream on cream 
implant with different price tag were used in different years in our 
study. Unfortunately, not all innovations in total joint arthroplasty 
improve patient outcome, and some innovations have been associ-
ated with adverse patient outcomes [19]. However, most, if not all, 
innovations in total joint arthroplasty have been associated with 
increased cost [45].

The hospital stays which had been reduced from 16.11 days to 
6.13 days. This finding highly correlated with the hospital bed 
charge (Pearson’s coefficient (r) = 0.931). We considered it as a 
significant achievement and we assumed the THA may become a 
day surgery in near future. Implementation of utilization review 
strategies has led to significant decreases in the length of stay for 
elective hospitalizations by Healy and Finn [18] who recently re-
ported a 15% decrease in hospitalization cost for total Joint arthro-
plasties over an 8-year period at their center. Some hospitals have 
used early discharge to skilled nursing facilities and rehabilitation 
hospitals in order to decrease length of stay, decrease hospital cost 
and implementation minimally invasive procedures. Healy and Io-
rio attributed cost reduction to the effective control of the volume 
of services and supplies and an associated decrease in the average 
length of stay from 18 days in 1983 to 9 days in 1991[19].

Several efforts were being made to contain the total cost. Care 
pathways are being standardized to eliminate unnecessary labo-
ratory tests, medications, and consultations, both before and af-
ter surgery [30]. The use of cheap Oral Topical Tranexamic Acid 
(TXA) in our study substituting intravenous TXA in 2018 as de-
scribed by Luo et. al,[46] dropped pharmacy cost to some extent. 
The hospital stay was significantly decreased   owing to reduction 
in bed cost but it had little impact on total in-hospital cost. The po-
tential cost reductions due to reduced utilization are diminishing in 
our study since more additional tests and facilities were being in-
corporated rising cost, and utilization may increase with new inno-
vative products and services. Furthermore, we strongly advocate 
cost-reduction programs should not be associated with erosion of 
quality of care provided.

We observed existence of significant limitations in this analysis. 
The costs from one institution to another, especially between dif-
ferent countries for the institutional costs, costs to the patient, and 
costs for third-party payers, whether government or private insur-
ance companies, may be very different for the same procedure[13]. 
It is also important to note that the data from the single institution 
examined in this study may not reflect the charges at other insti-
tutions in China, although we believe that it is representative of 
charges that may be encountered at other institutions.  

Zhang et al.[13] analyzed charge data in China and found the 
charges are what the patient experiences as the costs of the pro-
cedure. Importantly, the patients in China who were covered by 
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medical insurance 2 years ago were responsible for about half of 
all charges (insurance reimbursement covered approximately 8000 
to 9000 yuan for the prosthesis and approximately 80% of other 
charges). However, in some cases, the patient had no medical in-
surance, and in these cases, the patient was responsible for most 
of the charges. It is important to note that the total charges for 
total joint arthroplasty noted in the study significantly exceeded 
the reimbursement for these procedures from medical insurance in 
China of approximately 8100 yuan for hip arthroplasty and 9000 
yuan for knee arthroplasty.

Consequently, the substantial out-of-pocket costs in China are 
predominantly generated by only 2 categories, with approximate-
ly 80% of all charges attributed to the prosthesis and pharmacy 
charges and each patient is responsible for some out-of-pocket 
expenses, whether or not they have medical insurance coverage. 
According to a survey report by the World Health Organization in 
2002, a patient in China was responsible for approximately 40% 
of hospital charges in 1992 and 62% in 2002; by comparison, this 
figure was 25% for patients in Thailand, 20% in Brazil, 11% in 
Germany, and 10.3% in Russia .Therefore, it is clear that the rel-
ative out-of-pocket costs for patients in China were 2 to 6 times 
higher than that for patients in other countries[13]. As a result, 
some patients in China, who are medical candidates for total joint 
arthroplasty, may not have access to care because of the relatively 
high financial barrier. This may result in decreased quality of life 
for the patient and their families and increased societal costs, such 
as lost worker productivity; in addition, there may be a negative 
effect on the development of medical services in China. Hence it is 
important to note that significant patient benefits may be realized 
by efforts to reduce the cost of the prosthesis and pharmacy items 
in China. 

Total joint arthroplasty is intended to relieve pain and improve 
function for approximately 10 to 20 years, thus 10-year evalua-
tions are required to demonstrate improvements in total joint ar-
throplasty[19]. When a surgeon performs a joint replacement, his 
or her primary concern is to provide the best possible patient out-
come in terms of pain relief, improved function, and durability of 
the reconstruction.  So, the surgeons should use “best” implants 
that will give their patients predictably successful long-term out-
comes with functional improvement that meets their expectations 
regardless of cost. It should be noted that for every joint replace-
ment operation, clinical quality is the first priority. Fiscal responsi-
bility is a secondary concern, but it is important.

Additional research is needed to address these important aspects 
of the long-term management of individuals with joint replace-
ment the demand for total joint replacement is likely to continue 
to increase in coming decades and will be amplified further with 
a growing population of individuals undergoing revision surgery. 
Such a large increase in demand is unprecedented and must be 
addressed with effective planning of health-care services for these 

individuals, not only during the perioperative period but through-
out the lifelong continued care of this population [25].

4. Conclusions

With the ageing of the population, the incidence of hip osteoarthri-
tis (OA) in China is rising year by year and the number of Total 
Hip arthroplasty procedures performed annually is growing rap-
idly. We observed the substantial rise in procedure volume and an 
unprecedented rise in the incidence was predicted in coming years. 
The implant cost being the largest single expense was rising yearly 
and it strongly correlated with total in hospital cost. Despite the de-
mand, concerns exist that the costs of these procedures may repre-
sent a significant barrier to care, with patients potentially unable to 
gain access to joint arthroplasty. Much is currently being done and 
several methods have been described by different authors to make 
total joint arthroplasty more cost effective. The hospital stay was 
significantly reduced and early discharge within 3 days postopera-
tively. We considered this finding as a significant achievement and 
a noteworthy outcome and we assume the THA may become a day 
surgery in near future. 

4.1. Patient Informed Consent

The study protocol was approved by the institutional Review 
Board (IRB) of West China Medical Center of Sichuan University. 
For this type of study formal consents is not required. All data 
were derived from National Health Database of China. The server 
for this database was set up at our institution, and our center was 
in charge of management of the database, ensuring the standard-
ization and accuracy of the data entry. This study included consec-
utive patients undergoing primary unilateral THA form January 
2009 to December 2018 in our department.
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