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The study aimed to investigate the impact of hip replacement surgery on the quality of life and

to compare the outcomes by sociodemographic and surgical data in Hungarian public and private
hospitals. Patients were selected at the Department of Orthopaedics (Clinical Centre, University of
Pécs) and at the Da Vinci Private Clinic in Pécs. Patients completed the SF-36 and Oxford Hip Score
(OHS) questionnaires before the surgery, 6 weeks and 3 months later. We also evaluated socio-
demographic data, disease and surgical conditions. The research involved 128 patients, 60 patients
in public, 68 patients in private hospital. Despite the different sociodemographic characteristics and
surgical outcomes of public and private healthcare patients, both groups had significantly improved
the quality of life 3 months after hip replacement surgery measured by OHS and SF-36 physical health
scores (p<0.001). In the mental health score, only the patients of the private health sector showed

a significant improvement (p <0.001). The extent of improvement did not differ between the two
healthcare sectors according to the OHS questionnaire (p=0.985). While the SF-36 physical health
score showed a higher improvement for public patients (p=0.027), the mental health score showed a
higher improvement for private patients (p=0.015).
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The hip joint is associated with several joint pathologies, which are related to pain in the affected area, limited
movement, and the deterioration regarding the quality of life. For the surgical treatment of these pathologies (for
example osteoarthritis, avascular necrosis of the femoral head, dysplastic hip, fracture), if the patient’s physical
condition allows, endoprosthesis implantation is used, which has been proven to reduce joint pain, improve the
range of motions, and also has a positive effect on the individual’s quality of life and leads to patient satisfaction2.

Hip replacement surgery is one of the most popular, cost-effective, and successful surgical procedures®*. The
number of surgeries performed is gradually increasing with the aging of the population, according to current
estimates, it is more than 1,000,000 surgeries worldwide annually>~’. The key to the surgery’s popularity lies in
the significant improvement in quality-of-life indicators, in addition to the positive change in functional status.
There is a large amount of literature that proves the impact of hip replacement surgery on health-related quality
of life (HRQoL) in the short and long term. Studies are increasingly focusing on measuring patient-reported
outcomes (PROs), especially for patients undergoing joint replacement surgery, where the primary outcome is
pain reduction and improved quality of life®. The results obtained during quality-of-life measurement contribute
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to the improvement considering the quality of care and the identification of the strengths and weaknesses of the
care. They play an increasingly important role in evaluating the efficiency of healthcare and individual health
interventions, in performance assessment, for both clinical decision-makers and healthcare providers"*®.

The role of the minimally invasive technique is still controversial, and the effect on surgical results is a
matter of debate. Based on international literature, this procedure is associated with less pain, faster postopera-
tive rehabilitation, less muscle and soft tissue damage, reduced blood loss, a more aesthetic appearance and a
shorter hospital stay, but according to recently published studies, it had no relevant advantages compared to the
traditional procedure®!®~*. Also, the examination between explorations did not show significant differences in
functional results and quality of life'*. Although many international research studies the effects of hip replacement
surgery on the quality of life, little information is available the differences between public and private hospitals.

The purpose of our present research is to examine the effects of hip replacement surgery on the quality of
life with a 3-month follow-up and to compare quality-of-life indicators depending on sociodemographic and
surgical data in the public and private healthcare systems in Hungary. The main novelty of our research is that
the results are also examined from the side of the Hungarian public and private hospitals, where the selected
institutions operate with different surgical procedures and techniques.

Methods

Study design

The type of research is a quantitative, prospective, longitudinal follow-up study. The investigation took place
between April 2019 and March 2020. The examination was carried out at the Department of Orthopaedics of
the Clinical Centre of the University of Pécs in the case of public healthcare, and at the Da Vinci Private Clinic
in Pécs in the case of private healthcare. While the tertiary level university public hospital is exclusively publicly
funded, the private institution performs only surgeries financed by the patient and do not have public financing.
Detailed description of the Hungarian healthcare system can be found elsewhere!>™7.

Patients

The examined patients were patients who underwent hip replacement surgery at the Department of Orthopaedics
of the Clinical Centre of the University of Pécs and at the Da Vinci Private Clinic in Pécs, who were selected using
a simple convenience sampling technique. The heads of the institutes gave previously written permission. The
subjects met the conditions of the study according to the inclusion and exclusion criteria and received verbal
and written information at the beginning of the survey. By signing the information statement and the consent
statement, they agreed to participate in the study, consented to the anonymous publication of their data, and
full participation in the surveys.

According to the inclusion criteria, the participants reached the age of 18, they agreed to participate in the
research, underwent hip replacement surgery and were able to fill in the questionnaires independently. An
exclusionary reason was if the indication for surgery was a malignant tumour or an acute fracture, as well as
neurological, cognitive and/or psychological disorders that hindered the understanding of the questions in the
questionnaire and filling in the questionnaire. During the evaluation, we did not consider patients who did not
complete a follow-up questionnaire, as well as those who died during the study period.

Survey

During the survey patients filled in one self-edited and two internationally validated questionnaires, the first time
(before surgery) in person, and then during the follow-up period by telephone, email or by post (in pre-stamped
and addressed envelopes). Our questionnaire survey on the quality of life took place at the following times:
before surgery, 6 weeks and 3 months after surgery. The first quality-of-life questionnaire survey was about the
preoperative health status (the health status of the 4 weeks before the operation). At the same time, we carried
out the survey of socioeconomic factors and disease-related data with the self-made questionnaire. At the time
of discharge from the hospital, we collected information related to the surgery by questioning the patients and
checking the data from the patient documentation under medical supervision.

Measurement tools

The Short-form 36 Health Status Questionnaire (SF-36) and the Oxford Hip Score (OHS) were used to examine
the quality of life. The SF-36 questionnaire is a scale for examining the general quality of life, which can be used
from the age of 14. As the survey’s name suggests, it examines patients’ perceptions of their own health in 36
simple multiple-choice questions. Within this, 8 different groups of questions can be distinguished: physical
activity (PF), role limitation due to physical problems (RP), physical pain (BP), general health perception (GH),
vitality (VT), social activity (SF), role limitation due to emotional problems (RE) and general mental health
(MH). The evaluation can be scored from 0 to 100 for these 8 dimensions based on the patient’s answers. A score
of 0 represents the worst quality of life score and a score of 100 represents the best quality of life score available.
The scoring can be further divided into two groups to determine the physical health (PCS) and mental health
(MCS) status of the respondent'®!?. The test is also validated in the Hungarian version, and Hungarian normal
values for the healthy population are also available?’. One of the most commonly used disease-specific question-
naires for hip and knee joints is the Oxford Hip Score, which uses 12 simple multiple-choice questions to assess
the severity, nature, duration of pain, lameness, and limitation of daily activities. Each question is scored from 0
to 4 points per answer, with a maximum score of 48 points. The highest score means that the patient has a better
joint condition?!. The Hungarian-language questionnaire was used in several earlier studies in Hungary**-26. We
also performed a previous study with a translated questionnaire to assess the applicability and validity of OHS

Scientific Reports |

(2024) 14:10031 | https://doi.org/10.1038/s41598-024-60720-4 nature portfolio



www.nature.com/scientificreports/

questionnaire. A Hungarian translation of the questionnaire was used during the study (ID: 7839- PTE 2019,
07/06/2019)*.

Statistical analysis

Descriptive statistical analysis, paired T-test, independent sample T-test, Pearson’s chi-squared test, Mann-Whit-
ney U test, Wilcoxon test, one-way and mixed ANOVA, and Kruskal-Wallis test were performed to determine
the results of the study at the 95% significance level (p <0.05). Pearson’s chi-squared test was used to compare
sociodemographic and surgical data between healthcare sectors (Tables 1 and 2). Comparisons of quality-of-life
scores between healthcare sectors over the study period were made using paired T-test and independent sample
T-test, where a normal distribution was observed. Where normality test (Shapiro-Wilk test) indicated that a
normal distribution was not fulfilled, Mann-Whitney U test and Wilcoxon test were used. One-way ANOVA
and Kruskal-Wallis test were also applied for this analysis (Table 3). To compare sociodemographic data and
surgical data with the quality-of-life scores (OHS) of patients in each healthcare sector over the study period, we
also conducted one-way ANOVA, Kruskal-Wallis test and mixed ANOVA to complement our statistical analysis
(Tables 4 and 5). The association between quality-of-life outcomes, socioeconomic data and type of hospital was
analysed using multivariate linear regression (Table 6). The data was analysed using Microsoft Excel 2016 and
the IBM SPSS 24 statistical program.

Ethical approval
This study was approved by the Regional and Institutional Research Ethics Committee of the Clinical Centre of
the University of Pécs (ID: 7839-PTE 2019, 07/06/2019). The study was performed in accordance with relevant

Public hospital Private hospital p value
N % N %
Number of persons 60 100% 68 100%
Participants Number of persons (male) 22 36.67% | 30 44.12%
Number of persons (female) 38 63.33% | 38 55.88%
Mean age (SD) 66.05 (7.43) 63.06 (10.58)
Age <45 years 0 0% 5 7.35%
46-64 years 19 31.67% |29 42.65%
>65 years 41 68.33% | 34 50.0% 0.036*
Underweight 0 0% 0 0%
BMI Normal 14 23.33% | 16 23.53%
Overweight 24 40.0% 24 35.29%
Obesity 22 36.67% |28 41.18%
Village 20 33.3% 12 17.65% | 0.041*
City 25 41.67% |23 33.82%
Residence County seat 15 25.0% 26 38.24%
Capital 0 0% 5 7.35%
Other (municipality) 0 0% 2 2.94%
Primary 13 21.67% |2 2.94% 0.001*
Education Secondary 34 56.67% | 28 41.18%
Higher 13 21.67% |38 55.88% | <0.001*
Married 35 58.33% |42 61.76%
In a relationship 3 5.0% 7 10.29%
Marital status Single 2 3.33% 5 7.35%
Divorced 9 15.0% |6 8.82%
Widow 11 18.33% |8 11.76%
Intellectual 5 8.33% |27 39.71% | <0.001*
Light physical 4 6.67% |6 8.82%
Occupation Hard physical 3 5.0% 3 4.41%
Pensioner 45 75.0% 32 47.06% | 0.001*
(czltr}:rrnployed, disabled) 3 5:0% 0 0%
Government employee 6 10.0% 5 7.35%
Employee status Privately employed 6 10.0% 12 17.65%
Entrepreneur 0 0% 23 33.82% | <0.001*
Other (retired, unemployed, disabled) | 48 80.0% 28 41.18% | <0.001*

Table 1. Comparison of sociodemographic characteristics. *Asterisked data indicate statistically significant
results. SD standard deviation.
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Public Private
hospital hospital p value
N | % N | %
Primary coxarthrosis 49 |81.67% |58 |85.29%
Avascular necrosis of the femoral head | 5 8.33% 4 5.88%
Indication for surgery Dysplastic hip 3 |50 6 | 8820
(secondary coxarthrosis) : .
Revision 3 5.0% 0 0%
Traditional 60 | 100% 0 0% <0.001*
Surgical procedure
Minimally invasive 0 0% 68 | 100% <0.001*
Anterior 0 0% 68 | 100% <0.001*
Type of exploration Posterior 1 1.67% |0 | 0%
Anterolateral 59 [98.33% |0 0% <0.001*
Cemented 22 |36.67% |5 7.35% <0.001%
Type of fixation Non-cemented 36 | 60.0% |63 |92.65% | <0.001*
Hybrid 2 3.33% 0 0%
Anaesthesia 28 |46.67% |11 |16.18% | <0.001*
Narcotization 26 [43.33% |24 |3529%
Type of anaesthesia
Anaesthesia + Narcotization 1 1.67% 20 [29.41% | <0.001*
Narcotization + stupor 5 8.33% 13 | 19.12%
Yes 60 | 100% 17 | 25.0% <0.001*
Drain
No 0 0% 51 |75.0% <0.001*
Yes 18 |30.0% 0 0% <0.001*
Blood transfusion No 41 |68.33% |68 |100% <0.001*
No information 1 1.67% 0 0%

Table 2. Comparison of surgical characteristics. * Asterisked data indicate statistically significant results.

Public
hospital Private hospital
Score (n=60) | Score (n=68) p value
Before surgery (SD) 16.60 (8.47) 22.78 (10.37) <0.001*
6th week (SD) 28.67 (8.55) 35.01 (7.98) <0.001*
Oxford Hip Score 3rd month (SD) 34.68 (8.89) 40.85 (7.22) <0.001*
Improvement within the group | <0.001* <0.001*
Improvement between groups | p=0.985
Before surgery (SD) 26.09 (16.76) 37.32(20.84) <0.001*
6th week (SD) 44.31(17.37) 64.89 (20.17) <0.001*
E)fl;iiécal health 3rd month (SD) 56.68 (21.51) 77.35 (19.75) <0.001*
Improvement within the group | <0.001* <0.001*
Improvement between groups | p=0.027*
Before surgery (SD) 66.85 (23.32) 68.63 (20.43)
6th week (SD) 67.25 (23.98) 81.09 (19.05) <0.001*
rslf;fal health 3rd month (SD) 73.86 (22.38) | 86.18 (16.31) <0.001%
Improvement within the group | p=0.075 <0.001*
Improvement between groups | p=0.015*

Table 3. Change in quality-of-life score during the study period. *Asterisked data indicate statistically

significant results.

SD standard deviation.

guidelines and regulations and the Declaration of Helsinki. Written informed consent was obtained to participate

in the study.

Results

In 2019, a total of 439 hip replacement surgeries were performed in the public and 373 surgeries in the private
healthcare sector, from which 212 patients were assessed during our study. Among the 212 patients, 128 people
(60.38%) were included in our research, 60 people from the public healthcare, 68 people from private healthcare.
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Public hospital Private hospital
OHS score OHS score
(before OHS score p value within | (before OHS score p value
surgery) (3 months) group surgery) (3 months) p value within group between groups
Male (SD) 19.55 (9.81) 36.41 (7.59) <0.001* 28.6 (9.48) 41.93 (7.53) <0.001* 0.234
Sex Female (SD) 14.89 (7.19) 33.68 (9.52) <0.001* 18.18 (8.66) 40 (6.95) <0.001* 0.234
p value 0.039* 0.256 0.548 <0.001* 0.276 0.001* 0.096
<45 years (SD) | - - - 22 (7.11) 40.8 (5.76) 0.001* -
46-64 years 16.32 (8.49) 34.63 (7.37) <0.001* 2497 (9.06) | 42.93 (5.39) <0.001* 0.773
Age (SD)
>65 years (SD) | 16.73 (8.57) 34.71 (9.6) <0.001* 21.03 (11.61) | 39.09 (8.38) <0.001% 0.853
p value 0.861 0.976 0.919 0.323 0.108 0.987 0.919
Underweight - - - - - - -
Normal (SD) | 17.57 (7.17) 34.64 (7.40) <0.001% 18.81 (10.17) | 44.00 (4.46) <0.001* 0.035*
BMI 8‘]§;W€‘ght 1617 (10.72) | 34.50 (9.11) <0.001* 2621 (10.19) | 41.67 (7.86) <0.001* 0.408
Obesity (SD) | 1645 (6.58) 34.91 (9.86) <0.001% 22.11(10.03) | 38.36 (7.26) <0.001* 0.463
p value 0.885 0.988 0.937 0.077 0.033* 0.006* 0.070
Village (SD) 15.15 (6.44) 332 (8.45) <0.001* 21 (12.14) 38.33 (7.04) <0.001* 0.834
City (SD) 18 (9.19) 35.08 (9.26) <0.001* 22.13(10.93) | 43.43 (4.59) <0.001* 0.189
fs(l’)“)nty seat 16.2 (9.74) 36 (9.16) <0.001* 23.58(10.04) | 40.73 (7.35) <0.001* 0.529
Residence
Capital (SD) - - - 24.8 (6.14) 40 (9.06) 0.021* -
Other (munici-
pality) (SD) - - - 25.5 (13.44) 30 (18.39) 0.421 -
p value 0.530 0.634 0.786 0.926 0.056 0.189 0.340
Primary (SD) | 1623 (6.23) 29.85(11.48) | <0.001* 8.5 (6.36) 46 (2.83) 0.042* 0.004*
ra Secondary (SD) | 16.56 (9.98) 35.06 (8.18) <0.001* 2221 (11.68) | 38.61 (8.62) <0.001* 0.499
ucation
Higher (SD) 17.08 (6.30) 38.54 (5.58) <0.001* 23.95 (9.02) 42.24 (5.72) <0.001* 0.309
p value 0.968 0.039* 0.231 0.112 0.075 0.021* 0.010*
Married (SD) | 17.97 (9.70) 36.6 (7.72) <0.001* 22.45 (9.81) 40.95 (7.02) <0.001* 0.961
E‘S‘S)rela“omh‘l’ 17.67 (3.22) 35.67 (9.45) 0.124 2843 (12.87) | 42.14 (9.08) 0.008* 0.556
Marital status | Single (SD) 11 (2.83) 41 (2.83) No data® 18.4 (8.59) 452 (2.68) 0.002* 0.644
Divorced (SD) | 15.33 (6.36) 31 (7.30) <0.001* 24.67(10.11) | 38.17 (3.71) 0.017* 0.632
Widow (SD) 14 (6.80) 30.18 (12.11) | 0.002* 20.88 (12.43) | 38.5 (9.90) 0.006* 0.815
p value 0.558 0.130 0.612 0.491 0.454 0.210 0.966
Intellectual (SD) | 21.2 (8.82) 35.2(7.82) 0.071 24.78 (9.31) 41.63 (6.32) <0.001* 0.593
(Lsi%};t physical | 1555 (7.68) 42.75 (3.86) 0.009* 24.33 (4.93) 41.33 (7.50) 0.002* 0.026*
gg;i physical | 35 57) 34 (8.0) 0.098 2833 (11.93) | 45(3.0) 0.097 0.657
Occupation
Pensioner (SD) | 16.38 (8.40) 34.16 (9.31) <0.001* 2028 (11.53) | 39.72 (8.12) <0.001% 0.528
Other
(unemployed, 24.33 (6.81) 31.67 (8.08) 0.069 - - - -
disabled) (SD)
p value 0.144 0.440 0.049* 0.281 0.558 0.804 0.130
Government "
employee (sp) | 2033 (896) 33.33 (8.78) 0.086 19.6 (6.88) 40 (8.03) 0.026 0411
Privately " "
employed (sD) | 1117 (659) 38.67 (8.14) 0.003 23.5(10.27) 42.75 (4.56) <0.001 0.130
Employee status ?S“l;r)epre“e“r - - - 2622 (9.64) | 413(7.91) <0.001* -
Other (retired,
unemployed, | 16.81 (8.45) 34.35 (9.03) <0.001* 2021 (11.04) | 39.82 (7.57) <0.001* 0.436
disabled) (SD)
p value 0.161 0.502 0.080 0.190 0.678 0.424 0.146

Table 4. Comparison of sociodemographic characteristics and the Oxford Hip Score. *Asterisked data

indicate statistically significant results. *The correlation and t cannot be computed because the standard error

of the difference is 0. SD standard deviation.
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Public hospital Private hospital
OHS score OHS score p value within OHS score OHS score p value within p value between
(before surgery) | (3 months) group (before surgery) | (3 months) group groups
flfi;’;?sr{scg’)‘ar' 16.39 (7.18) 34.12 (9.13) <0.001* 22.17 (10.32) 40.83 (7.29) <0.001* 0.661
Avascular necrosis
of the femoral 11.4 (7.02) 34,6 (9.99) 0.012* 23.5 (10.50) 39 (8.98) 0.099 0.384
Indication for head (SD)
surgery Dysplastic hip
(secondary coxar- | 11.33 (6.81) 41.67 (4.16) 0.021* 28.17 (10.91) 4233 (6.19) 0.002* 0.010*
throsis) (SD)
Revision (SD) 34 (13.12) 37 (5.0) 0.801 - - - -
p value 0.001 0.533 0.024* 0.405 0.778 0.544 0.066
Traditional (SD) | 16.6 (8.47) 34.68 (8.89) <0.001* - - - -
Surgical procedure i‘fvigi(‘g‘gl)ly inva- | _ - - 2278 (10.37) 40.85 (7.22) <0.001% -
p value - - - - - - -
Anterior (SD) - - - 22.78 (10.37) 40.85 (7.22) <0.001* -
Type of explora- Anterolateral (SD) | 16.56 (8.54) 34.53 (8.88) <0.001* - - - -
tion Posterior 19 44 No data.? - - - -
p value 0.778 0.294 0.560 - - - -
Cemented (SD) | 13.95 (5.40) 32(10.43) <0.001% 19.4 (11.24) 402 (7.79) 0.001* 0.558
Type o fixation g‘]’)“)’cememed 18.83 (9.29) 35.89 (7.53) <0.001* 23.05 (10.34) 40.9 (7.24) <0.001* 0.736
Hybrid (SD) 5.5 (4.95) 42.5(7.78) 0.152 - - - -
p value 0.015* 0.121 0.065 0.453 0.835 0.551 0.742
Anaesthesia (SD) | 16.5 (9.09) 34.64 (10.05) <0.001* 21.82 (8.97) 41.64 (6.87) <0.001% 0.710
gg;‘maﬁ"n 15.62 (7.80) 33.42 (8.06) <0.001* 21.58 (10.14) 415 (7.26) <0.001* 0.508
tTﬁ’ePs :’f anaes- i‘:f;:g:j‘(asg)\hr 22 36 No data.® 23.85 (10.82) 404 (7.13) <0.001* 0.822
gg;cf;‘élor (sp) | 212004 41.2 (3.90) 0.009* 24.15 (11.95) 39.69 (8.18) <0.001* 0.354
p value 0.536 0.364 0.968 0.842 0.870 0.538 0.800
Yes (SD) 16.6 (8.47) 34.68 (8.89) <0.001* 22.76 (11.31) 40.59 (6.91) <0.001* 0.938
Drain No (SD) - - - 22.78 (10.15) 40.94 (7.39) <0.001% -
p value - - - 0.995 0.863 0.911 -
Yes (SD) 15.72 (12.49) 3222 (10.43) 0.001* - - - -
Blood transfusion | No (SD) 16.83 (6.18) 35.68 (8.14) <0.001* 22.78 (10.37) 40.85 (7.22) <0.001* 0.692
p value 0.649 0.174 0.490 - - - -

Table 5. Comparison of surgical characteristics and the Oxford Hip Score. *Asterisked data indicate
statistically significant results. “The correlation and t cannot be computed because the sum of case weights
is less than or equal to 1.—t cannot be computed because at least one of the groups is empty. SD standard
deviation.

We evaluated 26.11% of the total number of patients operated on in that year, and 15.76% were included in the
study (13.67% in public hospital, 18.23% in private hospital). The main reason for dropout was the incomplete
completion of the questionnaires and the failure to return the follow-up questionnaires.

Sociodemographic data

Table 1 summarizes the sociodemographic data of the participants. The age distribution shows that the highest
proportion of patients aged 65 years and over were present in both hospitals, but a significantly higher propor-
tion of this age group was found in the public hospital. Body mass index (BMI) was categorised according to the
World Health Organisation (WHO) recommendations: < 18.5 as underweight, 18.5-24.9 as normal, 25-29.9 as
overweight, and > 30 as obesity. The BMI analysis showed that the highest proportion of patients were overweight
and obese. There was no difference between public and private hospitals in this aspect. From patients of public
hospital, it is significantly higher for those from the village (public: 33.33%, private: 17.65%, p=0.041), with
primary education (public: 21.67%, private: 2.94%, p=0.001), the proportion of retired patients (public: 75.0%;
private: 47.06%; p=0.001), while in the private health sector it is higher for those living in the county seat, in the
capital city, with higher education (public: 21.67%, private: 55.88%, p <0.001), doing intellectual work (public:
8.33%; private: 39.71%; p <0.001) and are private entrepreneur (public: 0%; private: 33.82%; p <0.001).
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Oxford Hip Score

6th week 3rd month

Unstandardized Unstandardized

Coefficients Standardized Coefficients Coefficients Standardized Coefficients
Predictors B Std. Error | Beta t Sig B Std. Error | Beta t Sig
Constant (Intercept) 49.780 7.560 6.585 <0.001* 43.075 7.080 6.084 <0.001*
Sex (reference: male) —2.651 1.655 —-0.148 -1.602 0.112 -2.102 1.550 -0.121 -1.356 0.178
Age group (refer-
ence: > 65 years)
<45 years —-3.081 4.660 —0.068 —-0.661 0.510 -3.765 4.364 -0.085 -0.863 0.390
46-64 years -0.075 2.490 —-0.004 -0.030 0.976 0.174 2.332 0.010 0.075 0.941
BMI (reference: normal)
Overweight —2.944 2.113 -0.162 -1.393 0.166 -0.926 1.979 -0.052 —0.468 0.641
Obesity -2.742 | 2.072 —-0.152 -1.324 0.189 —-2.667 1.940 -0.152 -1.375 0.172
Residence (reference:
capital)
Village —6.955 4.189 —0.343 -1.660 0.100 —-0.831 3.923 —0.042 -0.212 0.833
City -7.027 | 4.068 —-0.388 -1.728 0.087 4.113 3.810 0.233 1.080 0.283
County seat -7.299 3.968 —-0.388 —1.840 0.069 2.148 3.716 0.117 0.578 0.565
Other (municipality) -12.544 | 6.949 -0.177 —-1.805 0.074 -8.628 6.508 -0.125 -1.326 0.188
Education (reference:
primary)
Secondary 3.500 | 2.687 0.199 1.302 0.196 1.248 2.517 0.073 0.496 0.621
Higher 3.097 2.981 0.173 1.039 0.301 4.588 2.792 0.263 1.643 0.103
Marital status (reference:
single)
Married —7.443 3.456 —-0.415 —2.153 0.034* | -5.799 3.237 -0.332 -1.791 0.076
In a relationship —-8.695 4.303 —-0.266 -2.021 0.046* | —6.262 | 4.030 -0.196 -1.554 0.123
Divorced -10.934 | 3.933 —-0.401 -2.780 0.006* | —10.305 |3.684 -0.387 -2.797 0.006*
Widow —-10.539 | 4.308 —-0.427 —2.446 0.016* | —10.039 |4.035 -0.417 —2.488 0.014*
Occupation (reference:
light physical)
Intellectual -2.314 3.175 -0.114 -0.729 0.468 —-5.185 2.973 -0.262 -1.744 0.084
Hard physical —4.083 4.405 —-0.098 -0.927 0.356 0.019 |4.126 0.000 0.005 0.996
Pensioner -4.522 | 4.721 -0.252 0.958 0.340 -8.454 |4.421 —0.484 -1.912 0.059
git:;;rle(“i‘)“emplo”ed’ -8.698 | 6393 ~0.150 -1361 | 0177 | -12817 |5987 -0227 -2141 | 0.035*
Employee status (reference:
government employee)
Privately employed -0.627 3.235 -0.025 —-0.194 0.847 2.697 3.029 0.110 0.890 0.375
Entrepreneur -0.320 | 3.298 -0.014 —-0.097 0.923 0.293 3.089 0.013 0.095 0.925
g?;erdfrjgi‘]iégfem' -0219 | 4.199 -0.012 -0.052 | 0958 5979 [3.933 0343 1520 | 0.131
gﬁgﬁc")f hospital (reference: | 5 g55 | 1 g4 0.226 2129 | 0.036* | 5007 |1.746 0292 2.868 | 0.005*

Table 6. Evaluation of the association between quality-of-life scores (OHS), socioeconomic data and type
of hospital (multivariate linear regression, n=128). *Asterisked data indicate statistically significant results.
Predictors 6th week: R=0.574, R?=0.329, Adjusted R*=0.181; F=2.220, p=0.003; Predictors 3rd month:

R=0.617, R?=0.381, Adjusted R>=0.244; F=2.780, p<0.001.

Surgical data
Examining the reason for the surgery, we can see that the respondents in both groups underwent surgery mainly
due to the diagnosis of hip osteoarthritis (coxarthrosis) (public: 81.67%; private: 85.29%). The average waiting
time in public healthcare was 5-6 months, while in private healthcare it was 3 weeks. The type of surgical proce-
dure and type of explorations in the investigated groups differs significantly from one another because in public
healthcare, the traditional procedure (muscle transection) with anterolateral exploration is preferred, while
in the case of the private system, patients are only operated with a minimally invasive (muscle displacement),
anterior exploration surgical technique (p <0.001). In public healthcare, cemented prostheses are significantly
higher, while in private healthcare, the proportion of non-cemented prostheses is significantly higher (p <0.001).
Table 2 summarizes the surgical data.
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Quality of life
In Table 3, we can see the changes in the results of the Oxford Hip Score and SF-36 questionnaires depending
on the time since the surgery, broken down by care areas.

The Oxford Hip Score showed significant improvement in both public and private healthcare, comparing
preoperative, 6-week and 3-month postoperative results. In the case of public healthcare patients, the values
increased from 16.60 points to 28.67 points after 6 weeks, and then to 34.68 points in the 3rd month after surgery
(p<0.001). The patients of private healthcare had 22.78 points before surgery, which increased to 35.01 points
by the 6th week and 40.85 points by the 3rd month (p<0.001) (Fig. 1). When comparing the results of the two
groups, a significant difference can be seen between the preoperative, 6-week and 3-month results (p <0.001).
However, comparing the degree of improvement in the quality of life during the 3-month period, according to
the OHS questionnaire, there is no difference between the two healthcare sectors (p=0.985).

According to the SF-36 questionnaire, the physical health score of public healthcare patients increased from
26.09 points preoperatively to 44.31 points after 6 weeks, and then to 56.68 points by the 3rd month (p <0.001),
while the score of private healthcare patients increased from 37.32 points to 64.89 points (6th week) and to 77.35
points (3rd month) (p<0.001) (Fig. 2). A significant difference can be seen between the preoperative, 6-week and
3-month follow-up results of the two care areas (p <0.001). Regarding the total improvement measured during
the survey period, a significant difference can be seen between the groups, on the basis of which the patients of
the public hospital achieved a greater improvement (p=0.027).

In the mental health score, only the patients of the private health sector showed a significant improvement, as
their result increased from 68.63 points preoperatively to 81.09 points by the 6th week and then to 86.18 points
by the 3rd month (p<0.001). On the other hand, the preoperative score of 66.85 points for the patients of the
public hospital increased to only 67.25 (6th week) and then 73.86 points (3rd month) (p=0.075). Comparing
the results of the two groups there is no significant difference between them in the preoperative values, but for
the 6th week (p <0.001) and the 3rd month (p <0.001) a significant difference between the public and private
healthcare is shown. In the improvement of the mental quality of life during the entire survey period, we observed
a significant difference when comparing the results of public and private healthcare, but unlike physical health,
here the patients of private healthcare achieved a greater degree of improvement (p=0.015).

Oxford Hip Score
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Figure 1. Changes in the Oxford Hip Score (OHS) in public and private hospitals.
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Figure 2. Changes in the SF-36 Physical Health Score in public and private hospitals.
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Subgroup analysis: sociodemographic characteristics and quality of life

In the second part of our research, we performed a subgroup analysis examining how the quality of life regarding
public and private healthcare patients according to the Oxford Hip Score questionnaire changed depending on
sociodemographic characteristics for the 37 postoperative month (Table 4).

When broken down by sex, a significant difference can be seen in the preoperative values of men and women,
which balances out by the 3rd month. The change between the results before surgery and the follow-up is sig-
nificant in all cases (p <0.001). In terms of improvement within the group, only private healthcare showed a
significant result (p=0.001). When comparing age groups and quality of life scores, no significant differences
were found either within or between groups, but there was a significant improvement in baseline quality of life
for all age groups by the third month. In the case of BMI, all baseline quality of life scores also improved signifi-
cantly. There was also a significant difference in the extent of improvement in quality of life between patients
with normal BMI in public and private hospitals. For private patients, a significant difference was found in the
3-month quality of life outcomes of patients with different BMI categories, as well as in the extent of improvement
in quality of life for private patients. We did not find any difference between the quality of life regarding different
age groups, people living in different residences, and individuals living in different marital statuses before the
operation and in the 3rd month after the operation, however, during the follow-up, the quality of life regarding
all groups showed a significant improvement.

The quality of life before and after surgery was the same among those with various educational qualifications,
however, the quality of life of the patients in public healthcare showed a significant difference by the 3rd month
according to education (p=0.039). The improvement was significant in all cases by the third month. While there
was no significant difference in the degree of improvement in the case of public hospital (p=0.231), there was
a significant difference in private hospital (p=0.021). Overall, we could see a significant difference between the
improvement in the quality of life considering patients with different educational qualifications in public and
private healthcare (p=0.010).

The results of the pre- and postoperative surveys did not differ according to occupation, however, after the
follow-up period, light physical work and retired patients of the public hospital, as well as intellectual, light physi-
cal work and retired patients of the private hospital, achieved a significant improvement. In the case of those
performing light physical work, we can see a significant difference in the degree of improvement between public
and private healthcare patients (p=0.026). The improvement in the quality of life regarding patients in the public
sector differed depending on the occupations (p =0.049), but this cannot be said for private patients (p =0.804).
The quality of life considering those employed in various employment relationships—with the exception of public
hospital government employee patients—showed a significant improvement in the 3rd postoperative month.

Surgical characteristics and quality of life
As part of the second half of our research, we examined the quality-of-life scores of the Oxford Hip Score ques-
tionnaire as a function of the surgical characteristics, both in public and private healthcare (Table 5).

In the case of most surgical indications, the quality-of-life scores showed a significant increase in the post-
operative 3rd month. In the case of public healthcare, preoperative results differed depending on the indication
(p=0.001), and the total improvement within the group also differed between them (p=0.024).

Due to the fundamental difference in the practical preference of the surgical procedure and surgical explora-
tion, we were mainly able to determine the improvement in quality of life over time, which was significant for
all types by the third month after surgery (p <0.001).

Depending on the type of fixation, the patients of the public hospital had different preoperative quality-of-
life scores (p=0.015), which levelled off by the 3rd month (p=0.121). The quality of life measured during the
follow-up showed a significant improvement in both healthcare sectors (p <0.001).

According to the type of anaesthesia, we cannot see any difference in the quality-of-life scores measured in
each survey period, however, by the 3rd month, we saw a significant improvement for all types. Regardless of
the use of the drain and blood transfusion, all patients achieved a significant improvement by the third month
after the operation (p <0.001).

Association between quality-of-life scores, socioeconomic data and type of hospital

The association between quality-of-life outcomes (OHS), socioeconomic data and type of hospital was analysed
using multivariate linear regression analysis (Table 6). The subcategories were compared for each variable and
the reference value was indicated. Comparing the Oxford Hip Score results at postoperative 6th week with
the provided variables (sex, age group, BMI, residence, education, marital status, occupation, employee status,
type of hospital), we found that marital status and type of hospital significantly influenced the quality-of-life
score. Patients in a single marital status had higher quality of life scores than married (f=-7.443, p=0.034),
in a relationship (=— 8.695, p=0.046), divorced (8=—10.934, p=0.006) and widows (f=-10.539, p=0.016).
Furthermore, patients in the private hospital also had a higher quality of life score than patients in the public hos-
pital (8=3.968, p=0.036). Comparing the Oxford Hip Score at postoperative 3rd month, we found that marital
status, occupation and type of hospital were significantly associated with quality of life. Patients in single marital
status had significantly higher quality of life scores than divorced (8=-10.305, p=0.006) and widowed patients
(B=-10.039, p=0.014). Compared to light physical workers, the quality-of-life scores of unemployed and
disabled people belonging to “Other” category were significantly lower ( =—12.817, p=0.035). Private patients
also had higher quality-of-life scores at the 3rd month than patients at the public hospital ($=5.007, p=0.005).
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Discussion

We examined the impact of hip replacement surgery on quality of life, as well as the evolution of quality of life
according to sociodemographic and surgical data in the public and private hospitals in Hungary. We first exam-
ined the patients’ sociodemographic and surgery-related data, where we found significant differences between
the two groups. From patients of public hospital, it is significantly higher for those aged > 65, from the village,
with primary education, proportion of retired patients, while in private hospital it is higher for those living in the
county seat, in the capital city, with higher education, doing intellectual work and are private entrepreneur. Rana
et al.? obtained similar results to our study in their analysis of healthcare utilisation behaviour of patients with
private health insurance in Australia in 2020. Similar to the sociodemographic characteristics, the surgical data
also showed significant differences between patients in the two hospitals. While the public hospital operated with
a conventional procedure, anterolateral exploration and 60% cemented prosthesis, the private hospital operated
only with minimally invasive procedure, anterior exploration and 92.65% non-cemented fixation. The differ-
ence between the surgical procedures used can be explained in several ways (e.g. surgeon/ hospital preference,
surgeon experience, patient factors)®. In private hospital, the role of marketing is also significant, as minimally
invasive technique may achieve early mobilisation, shorter length of stay and better short-term functional out-
comes. However, in the investigated public hospital, a conventional procedure is used, as current meta-analyses
of randomized controlled trials confirm that there is no clear clinical benefit of minimally invasive procedure?*.

The main aim of the study was to compare the quality of life between the patients of the two healthcare sectors.
Patients in both groups achieved significant improvement in the OHS questionnaire and SF-36 physical health
scores 6 weeks and 3 months after surgery. Only private patients achieved a significant increase in the SF-36
mental health score. In the case of all quality-of-life indicators, the patients of the public hospital had significantly
lower preoperative scores, however, considering the entire study period, according to the OHS questionnaire,
there was no difference in the improvement of the quality of life between the two hospitals. In addition to socio-
economic factors, as many studies have shown, the longer waiting time may also have contributed to the worse
preoperative quality of life of patients provided with public healthcare®*. Similar to Fitzpatrick et al.** research,
we also experienced longer waiting times in the case of public healthcare.

In the second half of our research, we performed a comparison of the sociodemographic and surgical data,
as well as the Oxford Hip Score preoperative and postoperative 3-month quality of life scores. Despite the dif-
ferent sociodemographic and surgical characteristics, all patients achieved a significant improvement based on
quality-of-life scores by the end of the follow-up period. In the case of private patients, we observed a difference
in the improvement of the quality of life between sexes and according to educational level. Between the two
hospitals, the change in the quality of life of those with different educational qualifications was not the same
either. From the side of the public hospital, we found that patients with different occupations and operated with
different surgical indications did not achieve the same level of improvement in quality-of-life results. We should
consider that the general health status of the Hungarian population is worse compared to Western-European or
North-American countries*~*. Our multivariate linear regression analysis found that quality-of-life scores were
associated with marital status, occupation, and type of hospital where surgery was performed.

In the course of our previous pilot research, a short-term (6-week) quality of life examination of public and
private healthcare patients was conducted, based on which it was already shown that there is a significant differ-
ence between the sociodemographic and surgical characteristics of hip replacement patients. Despite all these
differences, already 6 weeks after the operation, we experienced a significant improvement in the postoperative
quality of life (with the help of the SF-36 and OHS questionnaire), both in the case of public and private health-
care. We found a significant difference in the utilisation of rehabilitation between hospitals even at week 6. While
90.67% of patients in the public hospital received rehabilitation, only 59.55% of private patients attended reha-
bilitation (p <0.001)*>%738 In private hospitals, patients can leave the hospital quickly and recover their mobil-
ity quickly. Taking into account personal health and safety, it would also be important for patients undergoing
private surgery to be properly rehabilitated and followed up more effectively. The present study also showed that
the rehabilitation utilisation rate differs significantly between hip replacement patients operated in public and
private hospitals. While 93.33% of public patients received rehabilitation after surgery, only 60.29% of private
patients used it (p <0.001). While 88.33% of public patients received regular care and half of the patients started
rehabilitation immediately after surgery, only 51.47% of private patients received regular care and only 17.65%
started treatment immediately (p <0.001). Public patients mainly visit public rehabilitation institutions or use
public home care, private patients mainly choose public and private home care (p <0.001).

In a recent study, Moarrefzadeh et al.*® investigated the postoperative quality of life in an elderly Iranian
population. Using the SF-36 questionnaire there was a significant improvement in the scores both 6 months and
12 months after the surgery, where the physical health scores in the first period and the mental health scores in the
second period also showed a significant increase. In contrast, Balik et al.** observed a significant improvement in
SE-36 physical health scores and stagnation in mental health scores at 6 and 12 weeks of follow-up. During our
study, a significant improvement in physical health could be demonstrated during the 3-month period, however,
the mental health scores did not change after hip replacement surgery of patients in public hospital. Our sugges-
tion to the public hospitals would be that in addition to improving physical health, it is also necessary to focus
on improving mental health, which has resulted in poorer outcomes in their case.

The change in the quality of life according to the healthcare sector was also investigated by Heath et a
According to their research conducted in Australian hospitals, there was a significant relationship between the
type of care system and the OHS score at a 6-month follow-up. The preoperative OHS score—similarly to our
own research—was significantly higher in patients from private healthcare. In their 2019 research, Naylor et al.*?
published preoperative quality of life scores similar to our study based on the OHS questionnaire. According to
their results, public healthcare patients scored an average of 17 points and private patients scored 23.6 points
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(p <0.001), while in our own research, public patients scored 16.6 points and private patients scored 22.8 points
(p<0.001). Adie et al. used the OHS and SF-36 questionnaires to assess the quality of life of hip replacement
patients before surgery and 6 and 12 months after surgery*. According to their results, patients from the public
and private care sectors both achieved a significant improvement in postoperative quality of life, and contrary to
our results, there was no difference between them in the degree of improvement in quality of life. Private patients
had higher preoperative SF-36 mental health and OHS scores and equal preoperative SF-36 physical health scores.
In our research, the SF-36 physical health and OHS scores showed higher values in private healthcare patients,
and the mental health score was almost the same. Similar to our own results, in all cases the patients of private
hospital had a better quality of life, however, the scores we received were higher in most cases. Agerholm et al.
compared Swedish integrated care and standard care in terms of patient-reported outcomes (EQ VAS score,
EQ-5D-3L, hip pain VAS score). Their results showed that 1 year after total hip replacement, the health status of
patients in integrated care did not differ significantly from patients in standard care**.

Mannion et al. compared the OHS quality of life scores of men and women at one-year follow-up. Similar
to our results, women experienced a lower preoperative quality of life, which equalized between the two sexes
during the follow-up™®. In an age-based comparison, Umehara et al.*® showed a greater improvement in the case
of younger patients using the SF-36 questionnaire, however, the results we obtained could not confirm this based
on the OHS questionnaire, as there was no significant difference in the degree of improvement in the quality
of life of patients of different ages. According to Peters et al.*’, young female patients with a high BMI achieve a
greater improvement in postoperative quality of life results, in our case this was only confirmed from the side
of private female patients. The association of quality of life with sociodemographic data was also investigated
by Szende et al.*® using the EQ-5D-3L questionnaire. Their results showed that age, education level and income
have a significant impact on self-reported health.

Vuekovi¢ et al.*” used the SF-36 questionnaire to examine the quality of life of patients operated on with a
traditional and minimally invasive procedure, according to which the intervention performed with a minimally
invasive procedure achieved significantly better results in 5 out of 8 quality of life dimensions. In our own study,
the minimally invasive procedure was only more beneficial in the case of 2 dimensions. Galmiche et al.'* found
no significant difference in quality-of-life scores in the case of anterior, posterior and lateral exploration. Castioni
et al.>® compared lateral and posterior exploration in terms of quality of life, and the scales used showed better
results for posterior exploration. In our case, the differences between anterior and anterolateral exploration were
examined, in which higher scores were shown in the case of anterior exploration, similar to the results published
by Amlie et al. in 2014°". Jin et al. in a recent study in 2023 compared direct anterior approach with posterolateral
approach in simultaneous bilateral total hip arthroplasty, where similarly as in our study, patients operated on
with direct anterior approach had lower transfusion rates (18% vs. 36%; in our study: 0% vs. 31.03%), shorter
length of stay (5.12 vs 6.4 days; in our study: 2.03 vs. 6.07 days) and smaller limb length differences (2.1 vs.
3.8 mm; in our study: 1.3 vs. 3.4 mm) than patients operated on with posterolateral approach. They also had a
shorter incision length and reported less pain and better functional outcomes postoperatively>. In the study of
quality of life and fixation of the prosthesis, Bagari¢ et al. recorded better indicators of non-cemented prosthesis.
In our case, although the non-cemented prosthesis had higher scores, there was no difference in the degree of
improvement compared to the cemented fixation™.

The main limitation of our research is that it covered a short period of 3 months. For the sake of long-term
results, it is definitely advisable to extend the follow-up period. Our results were compiled from subjective data
reported by patients, the quality-of-life results were not compared with objective imaging diagnostics and pre-
operative joint indicators. An additional limitation of our research is that only two clinics in Pécs participated in
the study, the results cannot be generalized to the whole of Hungary, our results can only be inferred. Limitations
may include a low number of patients. 15.76% of all patients operated completed the questionnaires, which may
lead to bias. Furthermore, we would like to emphasize that the study analysed two different populations, as it
compared patients from public and private hospitals, which also means that two different surgical procedures
(minimally invasive versus conventional) and exploration (anterior versus anterolateral exploration) were con-
sidered. We intend to continue our research in the future, where, taking into account the mentioned limitations,
we would include additional test variables, as well as expand the number of patients, the test period, and study
locations with more clinics in Hungary.

In summary, it can be said that despite the different socio-demographic characteristics, the different surgical
procedure, exploration and fixation, in the case of patients who underwent hip replacement surgery, a significant
improvement in the postoperative quality of life results was shown in terms of both healthcare sectors, compar-
ing the pre-operative scores 6 weeks and 3 months after the surgery. The change in the Oxford Hip Score did not
show a significant difference between the two hospitals, the scores increased in the same way in the postoperative
period, however, based on the SF-36 questionnaire, we could see a significant difference in the postoperative
improvement of the quality of life. While the SF-36 physical health score showed a higher improvement for public
patients (p=0.027), the mental health score showed a higher improvement for private patients (p=0.015). We
finally found that postoperative quality-of-life scores were associated with marital status, occupation, and type
of hospital where surgery was performed. Although the surgical procedures and exploration used in public and
private hospitals are different, both can significantly improve the quality of life. The appropriate decision on the
type of surgery is mostly based on the institution’s or surgeon’s decision, experience and facilities, but it should
always be adapted to the patient’s health, aims and possibilities. In order to make the most appropriate clinical
decisions, to investigate the effectiveness of different surgical procedures, to prove the clinical relevance of the
results and to achieve them, long-term, multicentre studies and meta-analyses are required.
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Data availability
The datasets generated during and/or analysed during the current study are available from the corresponding
author on reasonable request.

Received: 29 August 2023; Accepted: 26 April 2024
Published online: 01 May 2024

References

1.

2.

10.
11.
12.
13.
14.
15.
16.
17.
18.

19.
. Czimbalmos, A., Nagy, Zs., Varga, Z. & Husztik, P. Piciens megelégedettségi vizsgalat SF-36 kérd6ivvel, a magyarorszdgi normalé-

21.
22.
23.

24.

25.

26.
27.

28.

29.
30.
31.
32.

33.
34.

Miettinen, H. J. A., Mékirinne-Kallio, N., Kroger, H. & Miettinen, S. S. A. Health-related quality of life after hip and knee arthro-
plasty operations. Scand. J. Surg. 110(3), 427-433 (2021).

Song, Y., Wu, Z., Huo, H. & Zhao, P. The impact of frailty on adverse outcomes in geriatric hip fracture patients: A systematic
review and meta-analysis front. Public Health. 10, 890652. https://doi.org/10.3389/fpubh.2022.890652 (2022).

. Learmonth, L. D., Young, C. & Rorabeck, C. The operation of the century: Total hip replacement. Lancet 370(9597), 1508-1519

(2007).

. Shi, Y. et al. Cost-effectiveness of same-day discharge surgery for primary total hip arthroplasty: A pragmatic randomized controlled

study. Front. Public Health. 25, 25727. https://doi.org/10.3389/fpubh.2022.825727 (2022).

. Borrero, S., Kwoh, C. K,, Sartorius, J. & Ibrahim, S. A. Brief report: Gender and total knee/hip arthroplasty utilization rate in the

VA system. J. Gen. Intern. Med. 3, 54-57 (2006).

. Jones, C. A, Voaklander, D. C., Johnston, D. & Suarez-Almazor, M. E. Health related quality of life outcomes after total hip and

knee arthroplasties in a community based population. J. Rheumatol. 27(7), 1745-1752 (2000).

. Pivec, R., Johnson, A. J., Mears, S. C. & Mont, M. A. Hip arthroplasty. Lancet. 380(9855), 1768-1777. https://doi.org/10.1016/

S0140-6736(12)60607-2 (2012).

. Gordon, M. et al. Factors influencing health-related quality of life after total hip replacement—a comparison of data from the

Swedish and Danish hip arthroplasty registers. BMC Musculoskelet. Disord. 14, 316. https://doi.org/10.1186/1471-2474-14-316
(2013).

. Goude, E, Kittelsen, S. A. C., Malchau, H., Mohaddes, M. & Rehnberg, C. The effects of competition and bundled payment on

patient reported outcome measures after hip replacement surgery. BMC Health Serv. Res. 21(1), 387. https://doi.org/10.1186/
$12913-021-06397-1 (2021).

Repantis, T., Bouras, T. & Korovessis, P. Comparison of minimally invasive approach versus conventional anterolateral approach
for total hip arthroplasty: A randomized controlled trial. Eur. J. Orthop. Surg. Traumatol. 25(1), 111-116 (2015).

Landgraeber, S. et al. A prospective randomized peri- and post-operative comparison of the minimally invasive anterolateral
approach versus the lateral approach. Orthop. Rev. 5(3), e19. https://doi.org/10.4081/0r.2013.e19 (2013).

Ramadanov, N., Bueschges, S., Lazaru, P. & Dimitrov, D. A meta-analysis on RCTs of direct anterior and conventional approaches
in total hip arthroplasty. Sci. Rep. 11, 20991. https://doi.org/10.1038/s41598-021-00405-4 (2021).

Liu, Z. et al. Clinical evaluation of direct anterior approach total hip arthroplasty for severe developmental dysplasia of the hip.
Sci. Rep. 11, 8105. https://doi.org/10.1038/s41598-021-87543-x (2021).

Galmiche, R. et al. Does surgical approach influence mid- to long-term patient-reported outcomes after primary total hip replace-
ment? A comparison of the 3 main surgical approaches. Can. J. Surg./J. Can. Chir. 63(22), E181-E189 (2020).

Endrei, D., Zemplényi, A., Molics, B., Agoston, I. & Boncz, I. The effect of performance-volume limit on the DRG based acute care
hospital financing in Hungary. Health Policy. 115(2-3), 152-156 (2014).

Horvath, C. Z. et al. Economic burden of long-term care of rheumatoid arthritis patients in Hungary. Eur. J. Health Econ. 15(S1),
131-135 (2014).

Endrei, D., Molics, B. & Agoston, I. Multicriteria decision analysis in the reimbursement of new medical technologies: Real-world
experiences from Hungary. Value Health. 17, 487-489 (2014).

Ware, J. E. & Sherbourne, C. D. The MOS 36-item short-form health survey (SF-36) I Conceptual framework and item selection.
Med. Care. 30, 473-483 (1992).

Hays, R.D., Sherbourne, C.D. & Mazel, R.M. The RAND 36-Item Health Survey 1.0. Health Econ. 2, 217-227 (1993).

rtékek meghatarozasa. Népegészségiigy. 80, 4-19 (1999).

Dawson, J., Fitzpatrick, R., Murray, D. & Carr, A. Comparison of measures to assess outcomes in total hip replacement surgery.
Qual. Health Care. 5, 81-88 (1996).

Kajos, L.E, Molics, B., Than, P, G8bel, Gy. & Boncz, I. Csipdiziileti protézismiitéten dtesett betegek szociodemogréfiai jellemz&inek
és rovid tava életmindségének vizsgélata. Orv. Hetil. 163(26), 1032-1041 (2022).

Friebert, G. et al. Differences between proximal bone remodeling in femoral revisions for aseptic loosening and periprosthetic
fractures using the Wagner SL stem. BMC Musculoskelet. Disord. 22(1), 201. https://doi.org/10.1186/s12891-021-04062-6 (2021).
Szilagyiné Lakatos, T., Lukdcs, B. & Veres-Balajti, I. Cost-effective healthcare in rehabilitation: Physiotherapy for total endopros-
thesis surgeries from prehabilitation to function restoration. Int. J. Environ. Res. Public. Health. 19(22), 15067. https://doi.org/10.
3390/ijerph192215067 (2022).

Gombos, A., Molnér, P, Biics, G., Torkos, M. & De Jonge, T. Eliils6 feltardsbol végzett minimal invaziv csipSprotézis beiiltetés
korai funkcionalis eredményeinek vizsgalata. MATROKPLASZT. 62(1-2), 35-45. https://doi.org/10.21755/MT0.2019.062.0102.
001 (2019).

Torkos, M. B. et al. Comparative results of half year follow-up after primary total hip arthroplasty with minimally invasive anterior
and direct lateral approach. J. Bone Joint Surg. 94-B(S37), 124. (2012).

Rana, R. H., Alam, K. & Gow, J. Selection of private or public hospital care: Examining the care-seeking behaviour of patients with
private health insurance. BMC Health Serv. Res. 20(1), 380. https://doi.org/10.1186/s12913-020-05253-y (2020).

Ang, J. J. M., Onggo, J. R, Stokes, C. M. & Ambikaipalan, A. Comparing direct anterior approach versus posterior approach or
lateral approach in total hip arthroplasty: A systematic review and meta-analysis. Eur. J. Orthop. Surg. Traumatol. 33(7), 2773-2792.
https://doi.org/10.1007/s00590-023-03528-8 (2023).

Gazendam, A. et al. Short-term outcomes vary by surgical approach in total hip arthroplasty: A network meta-analysis. Arch.
Orthop. Trauma. Surg. 142(10), 2893-2902. https://doi.org/10.1007/s00402-021-04131-4 (2022).

Clesham, K. et al. Minimally invasive intermuscular approaches versus conventional approaches in total hip arthroplasty: A
systematic review and meta-analysis. J. Arthroplasty. 37(8), 1658-1666. https://doi.org/10.1016/j.arth.2022.03.071 (2022).

Vo, A. T. et al. A single-entry model and wait time for hip and knee replacement in eastern health region of Newfoundland and
Labrador 2011-2019. BMC Health Serv. Res. 22(1), 82. https://doi.org/10.1186/s12913-021-07451-8 (2022).

Clement, N.D. et al. Significant deterioration in quality of life and increased frailty in patients waiting more than six months for
total hip or knee arthroplasty: A cross-sectional multicentre study. Bone Joint J. 104-B(11), 1215-1224 (2022).

Fitzpatrick, R. et al. Equity and need when waiting for total hip replacement surgery. J. Eval. Clin. Pract. 10(1), 3-9 (2004).
Boncz, I, Vajda, R., Agoston, I, Endrei, D. & Sebestyén, A. Changes in the health status of the population of Central and Eastern
European countries between 1990 and 2010. Eur. J. Health Econ. 15(S1), 137-141 (2014).

Scientific Reports |

(2024) 14:10031 | https://doi.org/10.1038/s41598-024-60720-4 nature portfolio


https://doi.org/10.3389/fpubh.2022.890652
https://doi.org/10.3389/fpubh.2022.825727
https://doi.org/10.1016/S0140-6736(12)60607-2
https://doi.org/10.1016/S0140-6736(12)60607-2
https://doi.org/10.1186/1471-2474-14-316
https://doi.org/10.1186/s12913-021-06397-1
https://doi.org/10.1186/s12913-021-06397-1
https://doi.org/10.4081/or.2013.e19
https://doi.org/10.1038/s41598-021-00405-4
https://doi.org/10.1038/s41598-021-87543-x
https://doi.org/10.1186/s12891-021-04062-6
https://doi.org/10.3390/ijerph192215067
https://doi.org/10.3390/ijerph192215067
https://doi.org/10.21755/MTO.2019.062.0102.001
https://doi.org/10.21755/MTO.2019.062.0102.001
https://doi.org/10.1186/s12913-020-05253-y
https://doi.org/10.1007/s00590-023-03528-8
https://doi.org/10.1007/s00402-021-04131-4
https://doi.org/10.1016/j.arth.2022.03.071
https://doi.org/10.1186/s12913-021-07451-8

www.nature.com/scientificreports/

35. Sebestyén, A. et al. Wintertime surgery increases the risk of conversion to hip arthroplasty after internal fixation of femoral neck
fracture. Osteoporos Int. 26(3), 1109-1117 (2015).

36. Boncz, I. & Sebestyén, A. Financial deficits in the health services of the UK and Hungary. Lancet. 368(9539), 917-918 (2006).

37. Kajos, L., Boncz, I. & Molics, B. Pilot investigation of the quality of life and socio-demographic factors of patients underwent total
hip arthroplasty in the state healthcare sector in Hungary. Value Health. 23, S230. https://doi.org/10.1016/j.jval.2020.04.767 (2020).

38. Kajos, L., Molics, B. & Boncz, I. Pilot investigation of the quality of life and socio-demographic factors of patients underwent total
hip arthroplasty in the private healthcare sector in Hungary. Value Health. 23, $229. https://doi.org/10.1016/j.jval.2020.04.761
(2020).

39. Moarrefzadeh, A. et al. Evaluation of health-related quality of life before and after total hip arthroplasty in the elderly in Iran: a
prospective cohort study. BMC Psychol. 10(1), 64. https://doi.org/10.1186/s40359-022-00762-3 (2022).

40. Balik, M. S., Hocaoglu, C., Erkut, A., Giivercin, Y. & Keskin, D. Evaluation of the quality of life and psychiatric symptoms of patients
with primary coxarthrosis after total hip arthroplasty. Acta. Chir. Orthop. Traumatol. Cech. 84(6), 436-440 (2017).

41. Heath, E. L. et al. Between-hospital and between-surgeon variation in thresholds for hip and knee replacement. ANZ J. Surg. 92(9),
2229-2234 (2022).

42. Naylor, J. M., Hart, A., Harris, I. A. & Lewin, A. M. Variation in rehabilitation setting after uncomplicated total knee or hip arthro-
plasty: A call for evidence-based guidelines. BMC Musculoskelet. Disord. 20(1), 214. https://doi.org/10.1186/s12891-019-2570-8
(2019).

43. Adie, S., Dao, A, Harris, I. A, Naylor, J. M. & Mittal, R. Satisfaction with joint replacement in public versus private hospitals: A
cohort study. ANZ J. Surg. 82(9), 616-624 (2012).

44. Agerholm, J., Teni, E. S., Sundbye, J., Rolfson, O. & Burstrém, K. Patient-reported outcomes among patients undergoing total hip
replacement in an integrated care system and in a standard care system in Region Stockholm, Sweden. BMC Health Serv Res. 22(1),
1414. https://doi.org/10.1186/s12913-022-08722-8 (2022).

45. Mannion, A., Impellizzeri, F, Naal, E & Leunig, M. Women demonstrate more pain and worse function before THA but comparable
results 12 months after surgery. Clin. Orthop. Relat. Res. 473, 3849-3857 (2015).

46. Umehara, N., Mitani, S. & Namba, Y. Factors influencing health-related quality of life after total hip arthroplasty. Acta. Med.
Okayama. 70, 89-95 (2018).

47. Peters, R. M. et al. Which patients improve most after total hip arthroplasty? Influence of patient characteristics on patient-reported
outcome measures of 22,357 total hip arthroplasties in the Dutch Arthroplasty Register. Hip Int. 31(5), 593-602 (2021).

48. Szende, A., Janssen, M. E, Cabases, J., Ramos-Goni, J. M. & Burstrom, K. Socio-demographic indicators of self-reported health
based on EQ-5D-3L: A cross-country analysis of population surveys from 18 countries. Front. Public Health. 10, 959252. https://
doi.org/10.3389/fpubh.2022.959252 (2023).

49. Vuckovi¢, M., Ruzi¢, L., Tudor, A. & Suti¢, L. Difference in patient quality of life after hip arthroplasty with a minimally invasive
approach or classic approach. Acta Clin Croat. 60(1), 89-95 (2021).

50. Castioni, D., Galasso, O., Ianno, B., Mercurio, M. & Gasparini, G. Posterior versus lateral surgical approach: functionality and
quality of life after total hip arthroplasty in a matched cohort study. BMC Musculoskelet. Disord. 22(Suppl 2), 932. https://doi.org/
10.1186/s12891-021-04679-7 (2021).

51. Amlie, E. et al. Worse patient-reported outcome after lateral approach than after anterior and posterolateral approach in primary
hip arthroplasty. Acta. Orthop. 85, 463-469 (2014).

52. Jin, X. et al. Comparison of postoperative outcomes between bikini-incision via direct anterior approach and posterolateral
approach in simultaneous bilateral total hip arthroplasty: A randomized controlled trial. Sci. Rep. 13, 7023. https://doi.org/10.
1038/s41598-023-29146-2 (2023).

53. Bagaric, L. et al. Primary total hip arthroplasty: Health related quality of life outcomes. Int. Orthop. 38, 495-501 (2013).

Author contributions

Design and conduct of the study: L.EK., B.M,, PT., Gy.G., ].B., L.B. Literature search: L.EK.,, B.M,, PT,, Gy.G,,
D.E., D.P-K,, T.Cs., BK,, L.H., ].B,, I.B. Data collection and verification: L.EK,, BM., PT,, L.H., D.E,, BK,, P.T,,
Gy.G. Data processing and data analysis: L.EK., I.B. Data interpretation: L.EK., B.M., P.T,, Gy.G., D.E., D.P-K,,
T.Cs., B.K,, L.H., ].B., LB. Statistical analyses: L.EK., I.B. Drafting of the manuscript: L.EK., B.M., D.E., D.P-K.,
T.Cs., B.K,, L.H., Writing—review and editing: PT., Gy.G., ].B., L B. Visualization: L.EK., B.M., D.E., D.P-K,, T.Cs.,
B.K.,, L.H. Funding acquisition: J.B., I.B. The final version of the manuscript was read and approved by all authors.

Fundin

Open accegss funding provided by University of Pécs. The research was supported by the UNKP-22-3-11-PTE-1678
New National Excellence Program of the Ministry for Culture and Innovation from the source of the National
Research, Development and Innovation Fund. This study was financed by the project RRF-2.3.1-21-2022-00012
»National Laboratory on Human Reproduction”

Competing interests
The authors declare no competing interests.

Additional information
Correspondence and requests for materials should be addressed to L.EK.
Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

Scientific Reports |

(2024) 14:10031 | https://doi.org/10.1038/s41598-024-60720-4 nature portfolio


https://doi.org/10.1016/j.jval.2020.04.767
https://doi.org/10.1016/j.jval.2020.04.761
https://doi.org/10.1186/s40359-022-00762-3
https://doi.org/10.1186/s12891-019-2570-8
https://doi.org/10.1186/s12913-022-08722-8
https://doi.org/10.3389/fpubh.2022.959252
https://doi.org/10.3389/fpubh.2022.959252
https://doi.org/10.1186/s12891-021-04679-7
https://doi.org/10.1186/s12891-021-04679-7
https://doi.org/10.1038/s41598-023-29146-2
https://doi.org/10.1038/s41598-023-29146-2
www.nature.com/reprints

www.nature.com/scientificreports/

Open Access This article is licensed under a Creative Commons Attribution 4.0 International

License, which permits use, sharing, adaptation, distribution and reproduction in any medium or
format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the
Creative Commons licence, and indicate if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

© The Author(s) 2024

Scientific Reports|  (2024) 14:10031 | https://doi.org/10.1038/s41598-024-60720-4 nature portfolio


http://creativecommons.org/licenses/by/4.0/

	Comparative analysis of the quality of life regarding patients who underwent hip replacement in public versus private hospitals in Hungary
	Methods
	Study design
	Patients
	Survey
	Measurement tools
	Statistical analysis
	Ethical approval

	Results
	Sociodemographic data
	Surgical data
	Quality of life
	Subgroup analysis: sociodemographic characteristics and quality of life
	Surgical characteristics and quality of life
	Association between quality-of-life scores, socioeconomic data and type of hospital

	Discussion
	References


