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ABSTRACT

Objective: Mortality is a devastating complication after primary total hip arthroplasty (THA). The aim of this study was to investigate the 
prevalence and risk factors associated with 1-year postoperative mortality in patients undergoing primary THA.

Methods: The authors reviewed the e-health database (e-Nabız) of the Republic of Türkiye Ministry of Health to identify patients who 
underwent primary THA between January 2016 and June 2022. The study included 98 622 patients with a mean age of 59.9 ± 13.6 years. 
Hip fractures were excluded. Demographic data, body mass index, and Charlson Comorbidity Index scores were recorded. The incidence 
of 1-year mortality was investigated. A multivariate Cox regression model was created to identify risk factors for 1-year postoperative 
mortality.

Results: The postoperative 1-year mortality of patients who underwent primary THA was 2.8%. Cox regression analysis revealed that male 
gender and advanced age were independent risk factors for 1-year mortality and the risk of 1-year mortality increased with comorbidities 
such as cancer (hazard ratio (HR) = 2.46; 95% CI = 2.21-2.71), renal disease (HR = 2.29; 95% CI = 2.1-2.5), dementia (HR = 1.83; 95% CI = 1.63-
2.05), liver disease (HR = 1.69; 95% CI = 1.25-2.27), heart failure (HR = 1.65; 95% CI = 1.49-1.83), cerebrovascular accident (CVA) (HR = 1.43; 
95% CI = 1.3-1.57), and acute myocardial infarction (AMI) (HR = 1.25; 95% CI = 1.07-1.45).

Conclusion: Advanced age, male gender, cancer, renal disease, dementia, liver disease, heart failure, CVA, and AMI were identified as risk 
factors for 1-year mortality in patients undergoing THA. Meticulous preoperative medical optimization and standardized postoperative 
care may reduce mortality among patients with these comorbidities.

Level of Evidence: Level III, Prognostic Study.

Introduction

Total hip arthroplasty (THA) has been accepted as the 
operation of the century due to high success rates and 
excellent long-term results.1 According to a projection 
study based on data from 2000 to 2014, the incidence 
of primary THA was predicted to increase by 71% and 
reach 635 000 procedures by 2030 in the United States.2

Like all surgeries, THA carries the risk of compli-
cations including death.3-5 Previous studies have 
reported 1-year mortality rates after THA ranging 
from 0.91% to 9.6%.6,7 Despite improvements in sur-
gical techniques, implant designs, anesthesia, and 
postoperative rehabilitation, mortality remains a 
major complication among patients undergoing THA. 
Furthermore, THA is mostly performed for patients 
above 60 years of age and patients with multiple medi-
cal comorbidities, which may also increase the risk of 
postoperative morbidity and mortality.8-10 Hence, iden-
tifying the risk factors associated with perioperative 
mortality may help surgeons optimize treatment plans 
for high-risk patients and reduce mortality rates.

Most studies to date have focused on intraoperative, 
very early, and late postoperative mortality, with few 
studies investigating 1-year mortality risk.3-5,7,8 In the 
present study, a large cohort was used from a national 
database to determine the 1-year mortality rate and 
identify the patient-related risk factors associated 
with mortality in patients undergoing primary THA.

Material and methods

In this retrospective study, the e-health database 
(e-Nabız), a digital health platform provided by the 
Republic of Türkiye Ministry of Health, was used 
to identify patients who underwent primary THA 
between January 2016 and June 2022.11 In adher-
ence to the principles outlined in the Declaration 
of Helsinki,12 the study was conducted upon receiv-
ing ethical approval from the Ethics Committee 
of İstanbul Medipol University (Approval no: 
E-10840098-202.3.02-5201) on 14th of August 
2025. Given the retrospective nature of the study, 
the requirement for individual informed consent 
was waived. Nevertheless, robust protocols were 
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implemented to ensure the maximum protection of patients’ health 
information privacy and to maintain strict confidentiality standards.

The database of e-health used in this study provided relevant infor-
mation from a wide range of healthcare institutions, including both 
public and private facilities, as well as secondary and tertiary health-
care centers and university hospitals, including more than 1000 
hospitals in the 81 provinces of Türkiye. To establish the study popu-
lation, patients who underwent THA were initially identified using 
Health Services Implementation Regulation codes. From among 
these identified patients, those with etiologies such as coxarthrosis, 
other joint disorders, osteonecrosis, and Paget’s disease of bone were 
included in the study, while patients with proximal femur fractures 
were excluded. The patients’ diagnoses were determined using the 
International Classification of Diseases, Tenth Revision (ICD-10) 
codes recorded in the database.13

Demographic data including age, gender, and body mass index were 
noted. Comorbidities such as acute myocardial infarction (AMI), 
heart failure, peripheral vascular disease (PVD), cerebrovascular 
accident (CVA), dementia, chronic obstructive pulmonary disease 
(COPD), rheumatic disease, liver disease, diabetes mellitus (DM), 
renal disease, cancer, leukemia, lymphoma, and human immunode-
ficiency virus (HIV) were identified and categorized using the ICD-
10 codes. The age-adjusted Charlson Comorbidity Index (CCI) was 
utilized for their classification.14 The authors investigated the 1-year 
mortality and identified the patient-related risk factors associated 
with mortality in patients undergoing primary THA.

Statistics
Data were analyzed using IBM SPSS Statistics 25.0 (IBM Corp., 
Armonk, NY, USA). Quantitative variables are presented as mean 
± standard deviation, while qualitative variables are represented as 
numbers (n), frequencies, or ratios. The normal distribution of the 
data was analyzed with skewness and kurtosis tests. Pearson chi-
square tests were used to compare categorical variables, and inde-
pendent sample t-tests were used for parametric variables. A Cox 
regression model was employed to predict the risk of mortality over a 
1-year period, providing hazard ratio (HR) estimates accompanied by 
the 95% CI for enhanced statistical reliability. A HR quantifies the rel-
ative risk of an event occurring in 1 group compared to another over 
time. For example, an HR greater than 1 indicates an increased risk, 
while an HR less than 1 suggests a decreased risk. A 95% CI provides 
a range within which the true value of the hazard ratio is likely to fall. 
Values of P < .05 were accepted as reflecting statistical significance.

Results

Demographic data
Of the total 98 622 patients, 61 976 were female (62.8%) and 36 645 
were male (37.2%) with a mean age of 59.9 ± 13.6 years (range: 18-112 
years) (Table 1). The mean CCI score was 3.48 (range: 0-20).

Comorbidities affecting postoperative mortality after THA
The 1-year mortality rate after elective primary THA was 2.8% 
(2720 of 98 622). Table 1 shows the preexisting comorbidities of the 
patients. The most frequent comorbidities in the entire cohort were 
DM (28.9%), COPD (27.3%), rheumatic disease (16.3%), CVA (10.2%), 
renal disease (9.4%), cancer (7.6%), heart failure (6.1%), dementia 
(3.3%), and AMI (3.1%). Cox regression analysis identified cancer 
(HR = 2.46; 95% CI = 2.21-2.71), renal disease (HR = 2.29; 95% CI = 2.1-
2.5), dementia (HR = 1.83; 95% CI = 1.63-2.05), liver disease (HR = 1.69; 
95% CI = 1.25-2.27), heart failure (HR = 1.65; 95% CI = 1.49-1.83), CVA 
(HR = 1.43; 95% CI = 1.3-1.57), and AMI (HR = 1.25; 95% CI = 1.07-1.45) 
as patient-related risk factors associated with death in the first post-
operative year (Figure 1). Chronic pulmonary disease, PVD, DM, leu-
kemia, lymphoma, liver failure, rheumatic diseases, and HIV were 
not statistically significant risk factors for 1-year mortality (P > .05) 
(Figure 1).

Discussion

This large cohort study of 98 622 patients undergoing THA revealed a 
1-year postoperative mortality rate of 2.8%. Advanced age, male gen-
der, cancer, renal disease, dementia, liver disease, heart failure, AMI, 
and CVA were found to be predictive risk factors for 1-year mortality.

In the study, it was observed that cancer was one of the major risk 
factors for mortality after THA. Patients with a history of cancer 
had a 2.5-fold higher risk of death than patients without cancer after 
THA (HR = 2.46; 95% CI = 2.21-2.71). This increase in mortality may 
be related to elevated postoperative complication rates in cancer 
patients. For example, Karam et  al highlighted the increased rates 
of postoperative ischemic cardiac events (odds ratio (OR) = 2.10; 
95% CI = 1.13-3.90) and deep vein thrombosis (DVT) (OR = 1.72; 95% 
CI = 1.20-2.47) in cancer patients after THA,15 while Beksaç et  al 
reported that the risk of developing proximal DVT or pulmonary 
embolism (PE) was 4.2% among patients with a history of cancer 
compared to 1.65% for patients without cancer.16 Other important 
causes of death among cancer patients include infection and organ 
invasion by neoplastic cells, which causes multiple organ failure as a 

H I G H L I G H T S

•	 The 1-year mortality rate following primary total hip arthroplasty (THA) was 
2.8%.

•	 Advanced age and male sex were independent predictors of mortality.

•	 Cancer, renal disease, and heart failure increased mortality risk after THA.

•	 Dementia, liver disease, and cerebrovascular disease were significant risk 
factors.

•	 Acute myocardial infarction was strongly associated with 1-year mortality.

Table 1. Demographic data and comorbidities of the patients undergoing primary 
total hip arthroplasty

Variable Number of patients (%)

Gender
 Male
 Female

​
36 645 (37.2)
61 976 (62.8)

Diagnosis
 Osteoarthritis
 Osteonecrosis
 Other

​
73 078 (74.1)

1974 (2.0)
23 570 (23.9)

Comorbidities
 Acute myocardial infarction
 Heart failure
 Peripheral vascular disease
 Cerebrovascular accident
 Dementia
 Chronic obstructive pulmonary disease
 Rheumatic disease
 Liver disease
 Diabetes mellitus
 Renal disease
 Complex diabetes
 Cancer
 Leukaemia
 Lymphoma
 Liver failure
 Metastatic solid tumour
 HIV

​
3013 (3.1)
6009 (6.1)
6536 (6.6)

10 014 (10.2)
3254 (3.3)

26 921 (27.3)
16 065 (16.3)

693 (0.7)
28 506 (28.9)

9281 (9.4)
14 434 (14.6)

7456 (7.6)
392 (0.4)
334 (0.3)

3989 (4.0)
1 (0.0)

38 (0.0)
HIV, human immunodeficiency virus.
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result.17 Therefore, clinicians should be alert to postoperative compli-
cations when performing THA in cancer patients.

Renal disease appears to be another predictor for mortality after 
THA. In a study conducted by Boniello et al with 66 839 patients who 
had undergone THA, chronic renal disease (OR = 2.5; 95% CI = 1.55-
4.07; P < .001) was an independent risk factor for mortality following 
THA.18 Several other studies have reported similar findings, show-
ing that chronic renal disease increases early postoperative mortality 
rates by approximately twofold.19-21 In the study, values of HR = 2.29 
and 95% CI = 2.1-2.5 were obtained, consistent with previous studies. 
From a previous study by Jämsä et al, it is known that the stages of 
renal disease and combinations of renal disease with other comor-
bidities are associated with postoperative mortality.22 They suggested 
that patients with stage 1 to 3 chronic renal disease would be good 
candidates for surgery because of long life expectancy. However, in 
stages 4 and 5 and among patients with both diabetes and stage 3 
chronic renal disease, mortality increases significantly. Therefore, 
surgeons should evaluate these cases carefully before proceeding to 
surgery.22 Postoperative complications such as periprosthetic joint 
infections were also increased, even in patients with stage 1 to 3 renal 
disease.23 Therefore, surgeons should also recognize the importance 
of patient selection.

Dementia was identified as a risk factor associated with 1-year mor-
tality in the study (HR = 1.83; 95% CI = 1.63-2.05). Similar results were 
reported by other researchers.24,25 Nüesch et al showed that dementia 
increased the mortality rate after total joint replacement by approxi-
mately 2 times (HR = 1.99; 95% CI = 1.22-3.25).24 In 2016, Michet et al 
reported that mental diseases such as dementia were risk factors 
for postoperative mortality after both THA (standardized mortality 
ratio (SMR) = 1.40, 95% CI = 1.08-1.80) and total knee arthroplasty 
(SMR = 1.49, 95% CI = 1.19-1.85).25 The reasons for these findings 

were unclear, but they may have been related to less cooperation 
with instructions and delirium after THA, which could increase the 
risk of complications such as dislocations and periprosthetic frac-
tures. Thus, a multimodal approach such as effective perioperative 
analgesia, rational use of sedative medications, and staff training may 
reduce the incidence of complications after THA surgery.

According to the study, another important risk factor for mortality is 
liver disease (HR = 1.69; 95% CI = 1.25-2.27). In a systematic review by 
Onochie et al, the mean perioperative mortality rate increased from 
0.2% to 4.1% in patients with liver disease (P < .001) after THA.26 Seol 
et  al reported that cirrhotic patients had threefold higher rates of 
medical complications and twofold higher rates of operative site com-
plications than patients without cirrhosis.27 It is well known that the 
risk of major bleeding is high in patients with liver disease, and major 
bleeding requires more blood transfusions and may increase the risk 
of infection. All of these factors may increase the risk of mortality 
after THA. Hence, team-based management is of paramount impor-
tance in optimizing the treatment of patients with liver disease dur-
ing the perioperative period. The risk of venous thromboembolism 
and bleeding should be carefully balanced. Potent anticoagulants 
should not be administered to these patients.

Previous studies have shown that cardiovascular diseases includ-
ing heart failure and myocardial infarction were common causes 
of death after THA.28,29 In a retrospective study of 10 123 patients, 
Rhee et al found that congestive heart failure (OR = 3.8; 95% CI = 2.1-
6.8) and myocardial infarction (OR = 2.1; 95% CI = 0.9-5.2) increased 
the mortality rate following THA.28 Statistically significant effects of 
heart failure (HR = 1.65; 95% CI = 1.49-1.83) and AMI (HR = 1.25; 95% 
CI = 1.07-1.45) on mortality were found as well. Although the precise 
mechanisms of increased postoperative mortality associated with 
cardiovascular diseases are still unknown, most of these patients 

Figure 1. Forest plot showing the patient-related risk factors associated with mortality in patients undergoing primary total hip arthroplasty.
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were older and had multiple comorbidities. Therefore, their postop-
erative complication rates were higher compared to patients without 
cardiovascular diseases.30

In this study, CVA was also found to be a risk factor associated with 
1-year mortality (HR = 1.43; 95% CI = 1.3-1.57). Similar results were 
reported in other studies.19,28 For example, Bozic et  al found that 
cerebrovascular disease elevated postoperative mortality rate by 1.4 
times (HR = 1.40).19 In the population-based study of Memtsoudis 
et al, including 6 901 324 patients, cerebrovascular disease was the 
second most important risk factor for perioperative mortality after 
lower extremity arthroplasty.29 Ledfor et al evaluated the mortality 
rate of patients who had prior cerebrovascular events with sequelae 
and reported the mortality as 2%. They attributed this finding to 
the increased rate of medical complications and the recurrence of 
cerebrovascular events.31 Therefore, preoperative counseling for risk 
stratification and optimal perioperative anticoagulant therapy to 
reduce CVA recurrence is crucial.

The mortality rate after THA was found to be increased among 
elderly patients in many previous studies.7,20,32-34 Parvizi et al reported 
that the mortality rate of patients over 70 years of age (0.44%; 51 of 
11 542 patients) was more than 2 times higher than that of patients 
under 70 (0.20%; 39 of 19 172 patients) (P < .0002).34 In a systematic 
review of 32 studies, Berstock et al highlighted increasing age as one 
of the common risk factors together with male gender and comorbidi-
ties for early mortality after THA.35 In the study, the mortality rate 
increased almost twice (HR = 1.90) in the age group of 66-75 years, 4 
times (HR = 4.37) in the age group of 76-85, and 14 times (HR = 14.59) 
in the age group of >85 compared to patients under 65 years of age 
(Figure 1). These findings may be related to lower resistance to surgi-
cal stress and higher prevalence of cardiovascular, respiratory, and 
neurological comorbidities among elders, which increase mortality. 
Although this is not a modifiable comorbidity, preoperative optimiza-
tion in elderly patients can reduce mortality by identifying risks and 
managing comorbidities.

Previous studies indicated that male gender was a predictor for mor-
tality after THA.20,32,35 Similarly, in the study, 1.5 times higher risk of 
mortality was found for male patients than female patients after THA 
(HR = 1.56). In 2005, Viña et al emphasized that women live longer 
than men.36 This may be related to differences in sex steroids that 
impart hormonal protection to women.37

There were a number of limitations in this study. The most impor-
tant limitation is its retrospective nature, as the quality of the data 
depends on the accuracy and completeness of the clinical record. 
Thus, there is a risk of information bias, as the research was based 
on data collected retrospectively from a national database. The influ-
ence of confounding variables and selection bias cannot be ruled 
out in studies involving larger patient populations. Another limita-
tion of this study is missing data which prevents us from evaluating 
the severity of diseases, such as whether the patients had a history 
of cancer or active malignant disease, whether the patients had a 
prior history of stroke or experienced a stroke event after undergo-
ing THA, whether the patient had a history of myocardial infarction 
or AMI occurred after surgery, and detailed clinical records about 
patients’ American Society of Anesthesiologists (ASA) scores were 
not accessed, which were also considered one of the main risk factors 
for mortality in previous studies. Furthermore, the study focused on 
patient-related risk factors, and the impact of surgeon-related factors 
such as surgeon experience, clinical preferences, incision techniques, 

approaches, postoperative protocols, implant properties, and postop-
erative complications such as periprosthetic joint infection, disloca-
tion, revision surgery, postoperative DVT and PE on mortality could 
not be captured, since ICD-10 codes were used for obtaining informa-
tion from the national registry. Moreover, the cause of death could 
not be identified in the data available.

The limitations inherent in using a national database were acknowl-
edged, and it was agreed that potential coding errors may impact 
data reliability. While every record could not be independently veri-
fied due to the retrospective nature of the study and the scale of the 
dataset, the use of standardized ICD-10 coding ensured consistency 
in identifying diagnoses and comorbidities. Although the means to 
directly cross-reference the database with clinical records were not 
available, robust inclusion and exclusion criteria were adopted to 
mitigate the potential impact of misclassification. In addition, large-
scale national databases like e-Nabız are regularly audited to ensure a 
baseline level of accuracy.

The absence of granular data, such as cancer staging or the specif-
ics of myocardial infarction (e.g., timing, acute vs. chronic), was a 
limitation imposed by the scope of the available dataset. These vari-
ables could not be assessed due to the lack of such detailed clinical 
annotations within the e-Nabız system. Future studies could greatly 
benefit from incorporating additional clinical parameters to stratify 
patients more precisely. For instance, cancer patients could be cat-
egorized by staging systems (e.g., TNM classification) and whether 
the malignancy was active, in remission, or metastatic. For myocar-
dial infarction, capturing the time elapsed since the infarction or 
distinguishing between ST-elevation and non-ST-elevation MI could 
provide deeper insights into mortality risk. Prospective studies with 
access to detailed patient records or supplementary data sources 
would be ideal for such stratification.

Additionally, this study was a multicenter study with a large number 
of patients. Even though the study outcomes cannot be validated at 
an individual level, this should not affect the analysis of mortality, as 
date of death was obtained correctly through record linkage. Hence, 
sufficiently long-term patient follow-up and independent outcome 
assessment may reduce retrospective study bias. The Cox regression 
analysis was used to reduce the effects of confounding variables and 
the CCI was used in the study to minimize the error and achieve 
more accurate results. Therefore, the results provide valuable infor-
mation on patient-related risk factors for mortality after THA.

This large cohort study has demonstrated that advanced age, male 
gender, cancer, renal disease, dementia, liver disease, heart failure, 
AMI, and CVA are patient-related risk factors for 1-year mortality 
after primary THA. The 1-year mortality rate in this cohort was 2.8%. 
Appropriate perioperative medical optimization, team-based man-
agement, meticulous patient care, and selection may reduce mortal-
ity rates after THA. Prospective validation efforts, such as random 
sampling to compare database records with detailed patient files and 
employing automated tools or machine-learning algorithms for error 
detection in multicenter datasets, would significantly enhance data 
reliability in future studies. Among the limitations of the study, the 
lack of detailed information on the disease severity and the effect of 
comorbidity management on mortality may shed light on future stud-
ies. Future studies could focus on stratifying patients by cancer stage 
or the timing and severity of myocardial infarction, which could offer 
deeper insights into the relationship between these comorbidities 
and postoperative mortality.
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