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ABSTRACT

INTRODUCTION Hip and knee osteoarthritis are common causes of disability, with high social and economic impact. Total hip and
knee arthroplasties are cost-effective interventions that significantly improve quality of life. However, timely access to these surgeries
in the Chilean public healthcare system remains limited. Since 2019, the Diagnosis-Related Groups (DRG) system has enabled the
financing of hospital surgical procedures by adjusting payments according to case complexity. The objective of our study was to
describe the hospital volume, clinical profile of patients, and financing situation of arthroplasties performed between 2019 and 2023
in public hospitals operating under the Diagnosis-Related Groups system.

METHODS Observational, cross-sectional, and retrospective study. All procedures coded as primary total hip arthroplasty or total
knee arthroplasty recorded in the Diagnosis-Related Groups database of the National Health Fund (FONASA) between January 2019
and September 2023 were analyzed. Clinical, demographic, geographic, and economic variables were extracted. Comorbidities were
identified using the International Classification of Diseases, 10th revision (ICD-10).

RESULTS A total of 29 409 primary and 1993 revision arthroplasties were performed. Surgical volume decreased in 2020 and
recovered progressively. Hospital productivity varied across regions. One-third of the total hip arthroplasties were performed in
patients under 65 years old. The most frequent comorbidities were hypertension (43.4%) and diabetes (16.6%). The average
reimbursement for revision surgeries was similar to that of primary procedures.

CONCLUSIONS We identified regional inequities in access to total hip and knee replacements. We also found possible underreporting
of comorbidities and underfunding of revisions, which highlights the need for specific adjustments to the Diagnosis-Related Groups
system. In the future, it will be necessary to improve the quality of coding, expand financial coverage for patients excluded from the
Explicit Health Guarantees, and incorporate technological adjustments that adequately reflect the costs of revisions, to move toward
equitable and sustainable access to these surgeries.
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«  The analysis of hip and knee arthroplasties using the
Diagnosis-Related Groups system allows us to character-
ize the epidemiological and clinical profile of patients, as
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MAIN MESSAGES

guiding policies on coverage, resource allocation, and
health planning.

«  The analysis relied on administrative data, which limits
clinical detail and is subject to underreporting of
comorbidities.

INTRODUCTION

Hip and knee osteoarthritis significantly impair quality of life,
especially physical function, pain, and social participation.
In addition, it is often associated with social isolation,
psychological distress, and increased vulnerability in older
adults with comorbidities [1,2]. Given the aging population, a
sustained increase in the prevalence of these pathologies is
projected, a phenomenon that also affects Latin America [3].
In Chile, according to the 2017 National Health Survey, the
estimated prevalence of knee osteoarthritis in people over 65
was 13.6% (95% confidence interval: 10.8 to 17.0%) and 20.4%
(95% confidence interval: 16.8 to 24.5%) for hip osteoarthritis
[4].

Total hip and knee arthroplasties have proven to be cost-
effective interventions with a positive impact on quality of
life, reducing pain and improving overall patient function
[5-8]. However, timely access to these surgeries in public
health systems remains a challenge, especially in contexts of
high healthcare demand, such as Chile. Although the annual
frequency of total hip and knee arthroplasties has increased
steadily between 2004 and 2019, Chile ranks among the lowest
countries in the Organization for Economic Cooperation and
Development (OECD) in terms of the number of surgeries
performed and associated waiting times [9]. In addition, recent
studies have shown a growing migration of patients with public
coverage to the private sector, with a significant increase in
out-of-pocket expenses to access these interventions [10].

The Chilean healthcare system consists of a public compo-
nent, financed mainly by the National Health Fund (FONASA),
and a private component. In recent years, the public sec-
tor has promoted efficiency-based financing models, with
the Diagnosis-Related Groups system being one of the main
advances in this area. Implemented in 2019, DRGs allocate
hospital resources according to assessment, complexity, and
procedures performed, allowing for more transparent, evidence-
based, and comparable management between facilities [11,12].
This model has facilitated the monitoring of institutional
performance and serves as a strategic tool for public policy
decision-making, particularly in high-volume surgeries such as
total hip and knee arthroplasties [13].

The analysis of these surgical interventions through
Diagnosis-Related Groups enables not only the characteriza-
tion of the epidemiological and clinical profiles of beneficiary
patients but also the estimation of the economic burden

and associated care patterns. This approach is particularly
relevant in the context of population aging, the high prev-
alence of chronic comorbidities, and the increasing incorpo-
ration of high-cost medical technologies such as prosthetic
implants. To ensure their timely inclusion in the financing
system, complementary mechanisms have been developed,
such as the technology adjustment, which allows payment to
be adapted in cases where the Diagnosis-Related Groups weight
does not fully reflect the actual cost of treatment [11]. This
strategy is crucial for maintaining the financial sustainability
of the system, promoting equity in access, and ensuring the
efficient regulation of health technology use, as documented
in the international literature on health policy and technology
assessment [14].

The purpose of this study is to provide a comprehen-
sive description of the volume, distribution, and clinical
and economic characteristics of primary total hip and knee
arthroplasties performed in Chilean public hospitals between
2019 and 2023. The study seeks to quantify the annual number
of procedures and analyze their distribution by institution, to
identify potential access gaps at the national level. Patient age
at the time of surgery is also described, with particular emphasis
on hip arthroplasties in individuals under 65 years of age, a
group that represents a cohort of high functional and social
impact. Reported comorbidities are characterized using the
International Classification of Diseases, 10th Revision (ICD-10).
These comorbidities are determinants both for surgical planning
and for risk stratification, as well as for calculating the Diagnosis-
Related Groups weight that defines the financing assigned to
each episode. Finally, the average reimbursement cost for each
type of procedure is estimated, providing key information for
system performance assessment and health policy planning.

METHODS

This is a cross-sectional observational study with a retrospec-
tive approach, based on the analysis of the open database
published by the National Health Fund. It compiles records of
services provided by the 68 public hospitals financed through
the Diagnosis-Related Groups system between 2019 and 2023.
The database is available on the National Health Fund web-
site, which corresponds to the public health insurer (available
at https://www.fonasa.cl/sites/fonasa/datos-abiertos/bases-grd).
This database contains all procedures performed by hospitals
in the public network that are managed by Diagnosis-Related
Groups.

All procedures performed between January 1st, 2019, and
September 4th, 2023 (244 weeks) were included, identified in
the database with the following general procedure codes:

«  81.51: total hip replacement.
+  81.52: partial hip replacement.
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«  81.53: hip replacement revision.
«  81.54: total knee replacement.
«  81.55: knee replacement revision.

All patients with a primary diagnosis of a hip or knee fracture
were excluded using the ICD-10 codes S72 (femur fracture) and
S82 (patella or tibia fracture). A total of 9939 patients were
excluded for fractures around the hip, 16 for fractures around
the knee, and 21 for both.

In general terms, primary arthroplasty refers to the first
implantation of a prosthesis in a joint, whether hip or knee.
Revision arthroplasty, meanwhile, involves the partial or total
replacement of a previously implanted prosthesis, usually due
to complications such as loosening, infection, deterioration,
or mechanical failure. During the review and analysis of the
database, centers were identified that use general codes with
and without specific codes. For this study, procedures with
general codes for primary hip or knee arthroplasty (81.51, 81.52,
81.54), with or without specific codes, were considered patients
who underwent primary surgery. Knee or hip revisions were
considered to be those procedures coded with general codes
81.53 and 81.55, and those procedures that are coded with a
specific revision code rather than a general code. Biases are
discussed along with limitations. Table 1 shows the distribution
of procedures found after applying the inclusion and exclusion
criteria.

The following variables were extracted for analysis: age (in
years), sex (female/male), hospital where the procedure was
performed and its geographical location, primary diagnosis
coded using ICD-10, length of hospital stay (in days), and
the cost associated with the episode according to the reim-
bursement value recorded by the National Health Fund for
each Diagnosis-Related Group. Likewise, relevant comorbidi-
ties reported using ICD-10 codes were identified, including
high blood pressure. (110, 111.0, 111.9, 112.0, 113.1, 115.0, 115.1),
diabetes mellitus (E10.2, E10.5, E10.6, E10.8, E10.9, E11.2, E11.3,
E11.4, E11.5, E11.6, E11.7, E11.8, E11.9, E13.9, E14.9, H36.0,
N08.3, G63.2), hypothyroidism (E03.2, E03.4, E03.8, E03.9, E89.0),
obesity (E66.0, E66.2, E66.8, E66.9), asthma (J45.0, J45.1, J45.8,
J45.9, J46), chronic obstructive pulmonary disease (J44.0, J44.1,
J44.8, J44.9), mood disorders (F31.9, F32.0, F32.1, F32.2, F32.3,
F32.8, F32.9, F33.2, F33.4, F33.8, F33.9, F34.1, F34.9, F38.8, F39),
fibromyalgia (M79.70, M79.78, M79.79), rheumatoid arthritis
(M05.09, M05.39, M05.96, M05.98, M06.86, M06.88, M06.89,
M06.90, M06.95, M06. 96, M06.97, M06.98, M06.99), penicillin
allergy (Z88.0), and tobacco use (F17.1, F17.2, Z72.0, Z87.891,
7716, T65.2, 099.33, P96.81). These variables enabled us to
characterize the clinical and demographic profiles of patients
who underwent surgery, as well as to evaluate the geographical
and financial distribution of arthroplasties performed within the
public system. The productivity of each hospital was calculated
by dividing the number of surgeries in each center by the
number of weeks between January 1st, 2019, and September

4th, 2023 (244), which gives the average number of surgeries
per week.

The data were processed and organized using Microsoft Excel,
and descriptive analyses were performed using Stata software
version 17.

RESULTS

A total of 29 409 procedures were included, of which 18 263
corresponded to total hip arthroplasty (62.1%) and 11 146 to
total knee arthroplasty (37.9%). The year 2023 saw the highest
number of procedures, totaling 9,205 (31.3%), followed by 2019
with 8,241 (28.0%). This indicates that, following the COVID-19
pandemic, it was not until 2023 that the volume of arthroplas-
ties returned to pre-pandemic levels (Figure 1). The percentage
of revisions in hip arthroplasty is 8.3% compared to 4.3% in knee
arthroplasty with respect to the total number. In comparison,
the ratio of primary knee arthroplasty to the total number of
primary procedures is 39% (Table 2).

Regarding the average age of patients, the average age was
64.4 years (standard deviation: 12.9) in primary hip arthroplasty,
with 44.8% under the age of 65. In primary knee arthroplasty,
the average age was 68.9 years (standard deviation: 9.1), and
38.2% were under 65 years of age. Patients who underwent
hip revision surgery were on average three years older than
primary cases (average: 67.5; standard deviation: 14.5), while
knee revision patients were one year younger (average: 67.4;
standard deviation: 12.9). Women predominate in all scenarios,
from 67.4% in hip revision, 62% in primary knee, 59.9% in
primary hip, and finally 57.9% in knee revision.

The median hospital stay was three days for both primary hip
(range: 1 to 255; interquartile range: 2 to 4) and primary knee
(range: 1 to 218; interquartile range: 2 to 4). For revisions, the
hospital stay increased to eight days for hip (range: 1 to 341;
interquartile range: 4 to 21) and seven days for knee (range: 1 to
325; interquartile range: 4 to 17).

Regarding productivity per hospital, 52 hospitals reported
at least one arthroplasty during the period (52 of 68 hospi-
tals included, 76%), while 43 hospitals reported at least one
knee arthroplasty (43 of 68, 63%). During the period analyzed,
two hospitals exceeded 1000 primary total hip arthroplasty
procedures: Dr. César Garavagno Burotto Hospital (Talca) and
San Pablo Hospital (Coquimbo). Likewise, five hospitals reached
an average of three or more procedures per week. In terms
of primary total knee arthroplasty, only one hospital exceeded
1000 procedures during the period: Hospital Clinico Metropoli-
tano La Florida Dra. Eloisa Diaz Inzunza, which was also the
only center with an average of more than four procedures
per week (4.43). Only one other hospital (Hospital Dr. César
Garavagno Burotto, Talca) achieved an average of more than
three procedures per week. tables 3 and 4 have the 25 hospitals
with the highest volume of primary hip and knee surgery,
respectively.

In the clinical characterization of patients undergoing primary
total arthroplasty, notable differences were observed in the
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Table 1. Annual frequency of interventions according to general and specific arthroplasty codes.

2019 2020 2021 2022 2023 Total
General primary code 6445 2011 2127 4653 6349 21585
General primary code + SC 1319 550 517 1218 2227 5831
General revision code 116 102 89 127 186 620
General revision code + SC 20 18 12 34 28 112
SConly 341 158 147 200 415 1261
Total 8241 2839 2892 6232 9205 29409
SC: Specific Codes.
Notes: The corresponding cumulative total is indicated.
Source: Prepared by the authors based on the study results
Figure 1. Number of knee and hip arthroplasty procedures between 2019 and 2023.
10000
8000
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0
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m Hip arthroplasty = Knee arthroplasty
Source: Prepared by the authors based on the study results.
Table 2. Number of primary and revision hip and knee arthroplasties in the study period.
Arthroplasty 2019 2020 2021 2022 2023 Total
Hip
Total 5133 1969 1965 3829 5367 18 263
Primary’ 4771 (93.0%) 1759 (89.3%) 1775 (90.3%) 3559 (93.0%) 4886 (91.0%) 16 750 (91.7%)
Revision' 362 (7.1%) 210 (10.7%) 190 (9.7%) 270 (7.1%) 481 (9.0%) 1513 (8.3%)
Primary/revision 13.2 84 9.3 13.2 10.2 1.1
Knee
Total 3108 870 927 2403 3838 11 146
Primary’ 2993 (3.7%) 802 (7.8%) 869 (6.3%) 2312 (3.8%) 3690 (3.9%) 10 666 (4.3%)
Revision 115 (0.9%) 68 (1.5%) 58 (1.7%) 91 (1.1%) 148 (0.7%) 480 (0.2%)
Primary/revision 26.0 11.8 15.0 254 24.9 222
Primary TKA% 39% 31% 33% 39% 43% 39%
Primary THA/TKA 1.59 2.19 2.04 1.54 1.32 1.57
THA/TKA revision 3.15 3.09 3.28 297 3.25 3.15

THA, Total Hip Arthroplasty. TKA, Total Knee Arthroplasty.

Notes: 'The percentages indicated in the rows corresponding to primary and revision arthroplasties, both hip and knee, were calculated in relation to
the total number of procedures performed in each year, as reported in the “Total” row for each joint.

Source: Prepared by the authors based on the study results.

frequency of comorbidities between knee and hip procedures
(Figure 2). In the total knee arthroplasty group, the most
frequent comorbidities were hypertension (56.9%), diabetes
mellitus (21.7%), hypothyroidism (13.8%), and obesity (12.0%).
To a lesser extent, mood disorders (4.2%), asthma (4.0%),
rheumatoid arthritis (3.2%), penicillin allergy (2.4%), chronic
obstructive pulmonary disease (1.8%), fibromyalgia (0.9%), and
smoking (0.03%) were identified. In patients who underwent
total hip arthroplasty, the most prevalent comorbidities were
hypertension (25.2%), diabetes mellitus (11.3%), hypothyroidism

(7.0%), and obesity (4.8%). A lower frequency of mood disorders
(2.0%), asthma (1.9%), rheumatoid arthritis (1.1%), penicillin
allergy (1.3%), chronic obstructive pulmonary disease (1.2%),
fibromyalgia (0.5%), and smoking (0.02%) was also observed.
In general, the presence of comorbidities was higher in the
total knee osteoarthritis group (Table 5), which could reflect
differences in the clinical profile of patients according to the
type of procedure, or it could be underreported.

The average reimbursement for each procedure varies
according to specific codes. Most primary procedures were
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Table 3. The 25 hospitals with the highest amount of hip replacements during the study period.

Hospital Primary THA THA revision Total surgeries per week
Dr. César Garavagno Burotto Hospital (Talca) 1072 251 439
San Pablo Hospital (Coquimbo) 1040 40 4.26
San José Hospital Complex (Santiago, Independencia) 995 93 4.08
Dr. Hernan Henriquez Aravena Hospital (Temuco) 921 55 3.77
Dr. Sotero del Rio Hospital Complex (Santiago, Puente Alto) 854 95 3.50
Dr. Victor Rios Ruiz Healthcare Complex (Los Angeles) 723 98 2.96
Las Higueras Hospital (Talcahuano) 702 43 2.88
La Florida Dr. Eloisa Diaz Inzunza Metropolitan Clinical Hospital 690 58 2.83
(Santiago, La Florida)
Barros Luco Trudeau Hospital (Santiago, San Miguel) 584 54 2.39
El Carmen Doctor Luis Valentin Ferrada Metropolitan Clinical 551 29 2.26
Hospital (Santiago, Maipu)
Rancagua Regional Hospital 551 34 2.26
Herminda Martin Clinical Hospital (Chillan) 504 97 2.07
San José del Carmen Hospital (Copiapo) 465 29 1.91
Padre Alberto Hurtado Hospital (Santiago, San Ramon) 448 44 1.84
San Juan de Dios Hospital (Los Andes) 414 16 1.70
Dr. Teodoro Gebauer Traumatology Institute (Santiago, Santiago) 413 49 1.69
Dr. Gustavo Fricke Hospital (Vifa del Mar) 396 18 1.62
San Juan de Dios Hospital (Curicd) 389 43 1.59
Regional Clinical Hospital (Valdivia) 389 42 1.59
San Borja-Arriaran Clinical Hospital (Santiago, Santiago) 387 22 1.59
San Juan de Dios Hospital (San Fernando) 360 10 1.48
Presidente Carlos Ibaiez del Campo Hospital (Linares) 358 16 1.47
Del Salvador Hospital (Santiago, Providencia) 350 79 1.43
Puerto Montt Hospital 311 14 1.27
Dr. Lautaro Navarro Avaria Magallanes Clinical Hospital (Punta 292 24 1.20
Arenas)

THA: Total Hip Arthroplasty.

Source: Prepared by the authors based on the study results

Table 4. The 25 hospitals with the highest amount of knee arthroplasty during the study period.
Hospital Primary TKA TKA revision
La Florida Metropolitan Clinical Hospital, Dr. Eloisa Diaz Inzunza (Santiago, La Florida) 1081 39 443
Dr. César Garavagno Burotto Hospital (Talca) 815 47 334
El Carmen Metropolitan Clinical Hospital Dr. Luis Valentin Ferrada (Santiago, Maipu) 696 31 2.85
Dr. Soétero del Rio Hospital Complex (Santiago, Puente Alto) 614 34 2.52
San Pablo Hospital (Coquimbo) 585 9 2.40
San José Hospital Complex (Santiago, Independencia) 557 28 2.28
Las Higueras Hospital (Talcahuano) 409 19 1.68
San José del Carmen Hospital (Copiapo) 396 20 1.62
Rancagua Regional Hospital 392 14 1.61
Dr. Ernesto Torres Galdames Hospital (Iquique) 371 5 1.52
Del Salvador Hospital (Santiago, Providencia) 304 33 1.25
San Juan de Dios Hospital (Curicd) 278 11 1.14
Padre Alberto Hurtado Hospital (Santiago, San Ramén) 266 13 1.09
Nueva Imperial Intercultural Hospital 266 2 1.09
Regional Clinical Hospital (Valdivia) 257 26 1.05
Magallanes Clinical Hospital Dr. Lautaro Navarro Avaria (Punta Arenas) 255 16 1.05
San Juan de Dios Hospital (Los Andes) 250 4 1.02
Dr. Juan Noé Crevanni Hospital (Arica) 244 9 1.00
San Borja-Arriaran Clinical Hospital (Santiago, Santiago) 238 19 0.98
San José Hospital (Santiago, Melipilla) 236 15 0.97
Puerto Montt Hospital 222 5 091
Dr. Hernan Henriquez Aravena Hospital (Temuco) 208 11 0.85
Dr. Victor Rios Ruiz Healthcare Complex (Los Angeles) 203 11 0.83
Barros Luco Trudeau Hospital (Santiago, San Miguel) 199 4 0.82
Dr. Gustavo Fricke Hospital (Vifa del Mar) 187 3 0.77

TKA: Total Knee Arthroplasty.
Source: Prepared by the authors based on the study results.
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Figure 2. Percentage frequency of the most common comorbidities reported in primary hip and knee arthroplasty.
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Abbreviations: COPD: Chronic Obstructive Pulmonary Disease; THA: Total Hip Arthroplasty; TKA: Total Knee Arthroplasty.
Source: Prepared by the authors based on the study results.
Table 5. Absolute and percentage frequency of comorbidities in patients undergoing THA and TKA.
Comorbidity TKA' TKA%? THA® THA%*
High blood pressure 6346 56.94% 4605 25.21%
Diabetes 2418 21.69% 2070 11.33%
Hypothyroidism 1542 13.83% 1285 7.04%
Obesity 1343 12.05% 885 4.85%
Asthma 451 4.05% 339 1.86%
COPD 201 1.80% 217 1.19%
Mood disorder 469 4.21% 371 2.03%
Fibromyalgia 103 0.92% 84 0.46%
Rheumatoid arthritis 353 3.17% 203 1.11%
Penicillin allergy 263 2.36% 240 1.31%
Tobacco use 3 0.03% 3 0.02%

TKA: Total Knee Arthroplasty. THA: Total Hip Arthroplasty. COPD: Chronic Obstructive Pulmonary Disease.
'Absolute frequency of comorbidity in patients undergoing primary knee arthroplasty.

2Percentage frequency of comorbidity in patients undergoing primary knee arthroplasty (n = 11 146).
3Absolute frequency of comorbidity in patients undergoing primary hip arthroplasty.

“Percentage frequency of comorbidity in patients undergoing primary hip arthroplasty (n = 18 263).
Source: Prepared by the authors based on the study results.

performed without specific codes for both knee and hip
replacements. For this reason, they obtained a similar average
between procedures ($5 873 313 for hip and $5 802 309 for
knee). As for revision without special codes, the difference in the
average reimbursement is more than one million pesos, with $5
563 625 for hip and $6 693 706 for knee. It is also noteworthy
that the average for primary hip surgery is higher than for
revision. Although the average reimbursement is higher in knee
revision cases, the difference in the average is less than one
million pesos (Table 6).

DISCUSSION

The results of this study show that, despite a sustained
increase in the number of hip and knee arthroplasties per-
formed in Chilean public hospitals between 2019 and 2023,
the overall volume of procedures remains low compared
with Organization for Economic Cooperation and Development
(OECD) member countries. According to the Health at a Glance
2023 report, Chile ranks among the lowest in the number of
hip and knee arthroplasties per 100 000 inhabitants. Although
the country has a relatively younger population than other
OECD members, this phenomenon cannot be explained solely
by age structure, but also by access barriers [15]. This is
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Table 6. Average reimbursement per DRG for knee and hip according to
the coding used.

Procedure Quantity Average
Hip

Primary THA 10632 $58730313
Primary THA + SC 5527 $5 824 769
THA revision 981 $6 693 706
THA revision + SC 402 $6 707 860
SC 100 $5 240909
Knee

Primary TKA 9835 $5 802 309
Primary TKA + SC 23 $7 654 849
TKA revision 249 $5563 625
TKA revision + SC 201 $6 396 784
SC 1 $4 497 650

DRG, Diagnosis-Related Groups. THA, Total Hip Arthroplasty. SC, Specific
Codes. TKA, Total Knee Arthroplasty.
Source: Prepared by the authors based on the study results.

particularly significant in the public system, where a consid-
erable proportion of patients must seek care from private
providers, incurring substantial out-of-pocket expenses [10]. A
key finding of this study is that a large proportion of patients
undergoing arthroplasty are younger than 65 years: 44.8% for
hip arthroplasty and 38.2% for knee arthroplasty. This age
group, in their most active working years, is not covered
under the Explicit Health Guarantees scheme, as hip arthro-
plasty is guaranteed only for patients over 65 years, and knee
arthroplasty is not included at all. Notably, this policy has not
been revised since its original enactment in 2006 [16], that
is, for almost 20 years, despite significant changes in demo-
graphic, epidemiological, and healthcare needs over time. As
a result, these patients remain on waiting lists outside the
Explicit Health Guarantees scheme, facing substantially longer
delays than for guaranteed interventions, which negatively
affects their functionality, quality of life, and social participation
[17,18]. As previously documented, publicly insured patients
with conditions not covered by the Explicit Health Guaran-
tees scheme wait significantly longer than those with private
insurance, perpetuating inequities in access to high-impact
surgical procedures [19]. In fact, Chile has one of the longest
median waiting times for hip and knee arthroplasty in patients
under 65 among OECD countries, with a median of 628 days
for knee arthroplasty outside the Explicit Health Guarantees
scheme, according to the latest international report [15]. In light
of this evidence and given the proven clinical effectiveness
and cost-effectiveness of these interventions [6,7], there is an
urgent need to reassess current coverage policies, extending the
Explicit Health Guarantees scheme to include patients under 65
with severe hip osteoarthritis and incorporating knee arthro-
plasty as a guaranteed service, regardless of age.

One of the most relevant findings of our study is the
low frequency of significant comorbidities such as obesity,
hypertension, diabetes mellitus, and smoking, compared to
what has been reported in the international literature. These
conditions are highly prevalent in patients with osteoarthritis

and have been linked to both greater radiographic progression
of osteoarthritis [20] and an increase in perioperative complica-
tions [21].

In the cohort of our study, the prevalence of obesity was
12% in total knee arthroplasty and 4.8% in hip arthroplasty,
figures considerably lower than those estimated in international
studies, where the prevalence of obesity in patients undergo-
ing these surgeries ranges from 36% to 64% [22,23]. Similarly,
although a high prevalence of hypertension was observed in
knee arthroplasty (56.9%), it fell sharply in patients with hip
arthroplasty (25.2%). This suggests underreporting, considering
that international studies report prevalences close to 67.8% in
mixed cohorts [24]. In the particular case of diabetes, our results
show prevalences of 21.7% in the knee and 11.3% in the hip,
which is in line with the range reported (11 to 20%) in interna-
tional series, where a higher frequency is also observed in knee
arthroplasty than in hip arthroplasty [25-27].

The case of smoking is particularly striking. It was reported
in less than 1% of patients, despite the fact that 20% of older
adults in Chile report being smokers [28], and international
registries have documented a prevalence between 8% and 19%
among patients undergoing hip and knee arthroplasty [29-31].
This widespread trend of lower recorded prevalence suggests
a systematic underreporting of comorbidities in the Diagno-
sis-Related Groups database. Such underreporting limits the
accurate clinical characterization of the beneficiary population
and may negatively impact risk estimation, expected out-
comes, and resource allocation. This issue is critical considering
that all these conditions (obesity, hypertension, diabetes, and
smoking) have been associated with higher rates of perioper-
ative complications, including wound infection, sepsis, deep
vein thrombosis, pneumonia, increased opioid use, prolonged
hospital stay, need for revision surgeries, and higher health-
care costs [25,32-37]. In this context, the quality of diagnostic
and comorbidity coding plays a central role, as it determines
the Diagnosis-Related Groups weight and, consequently, the
reimbursement amount received by each institution. Under-
reporting of relevant conditions such as obesity, diabetes,
or smoking may lead to an underestimation of clinical risk
and to lower allocation of financial resources. This, in turn,
affects perioperative planning and the financial viability of
facilities financed through the Diagnosis-Related Groups system.
Accurate clinical coding not only enables a more precise
reflection of case complexity but also serves as a key tool for
fairer resource allocation, grounded in the realities of healthcare
delivery.

On the other hand, our results show that it was not until
2023 that the pre-pandemic surgical volume observed in 2019
was reached and exceeded. This delayed recovery reflects the
profound impact that the COVID-19 pandemic had on elective
surgical activity, particularly in the public system. According to
previous analyses, knee arthroplasty decreased by 64% and hip
arthroplasty by 41% during 2020, compared to the previous
year [38]. Although the system has shown some capacity for
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recovery, the actual magnitude of the accumulated delay and
its effect on the clinical and social outcomes of patients on the
waiting list remain unknown.

Additionally, the analysis revealed a high concentration of
procedures in a small number of hospitals, with only two
facilities performing more than 1,000 total hip arthroplas-
ties and one facility performing more than 1,000 total knee
arthroplasties during the analyzed period. On the one hand,
high-volume centers tend to have better functional outcomes,
prosthesis survival, and lower complication rates [39].

However, this disparity in surgical volume reflects significant
inequalities in the public system’s capacity to respond at the
territorial level, which translates into gaps in access. In regions
with lower surgical volume, patients face additional barriers to
access, resulting in longer delays, progression of disability, and
a significant functional and socioeconomic impact, especially
for those of working age [17,18]. Given these findings, it is
essential to move toward a management model that incor-
porates surgical performance indicators, such as the annual
volume of arthroplasties per hospital adjusted for the bene-
ficiary population. This approach would make it possible to
monitor regional inequalities, strategically target resources,
and establish minimum production standards that guarantee
equitable and timely access at the national level.

In addition, the response capacity of low-productivity centers
needs to be strengthened through strategies such as training
surgical teams, implementing early discharge protocols, and
optimizing the use of operating rooms, to improve efficiency
without compromising the quality of care [40,41]. The adoption
of these standards would also facilitate a more transparent
evaluation of institutional performance. In addition, this would
generate incentives for continuous improvement and support
informed decisions on investment in infrastructure and the
provision of specialized human resources.

Another critical aspect identified in our study is related to
financing. Our results show that the average reimbursement
associated with hip and knee arthroplasty revisions is similar
to that of primary arthroplasties, even though the actual cost
of a revision is considerably higher [42,43]. The cost of the
implant used in revision surgery alone can triple the value of
that used in primary surgery, considering the greater surgi-
cal complexity and extended hospital stay. This discrepancy
has historically created a disincentive for performing complex
revisions in the public system. However, in 2025, a specific
technological adjustment for arthroplasty revision procedures
was approved, which partially remedies the previous financial
deficit. This change is consistent with our findings, which show
that the average cost observed before the implementation
of the adjustment did not reflect the actual technical and
economic demands of this type of surgery. Consequently, this
new financing policy represents an important step toward
greater equity and sustainability in the public health system.

Our study has some limitations inherent to the use of
administrative databases. First, data quality depends on the

accuracy and completeness of clinical records, as well as on
the coding performed at each hospital. This could explain the
underreporting observed in specific high-prevalence comorbid-
ities. Second, the Diagnosis-Related Groups database does not
include detailed clinical variables such as the type of implant
used, the surgical approach, the specific indication for surgery
(e.g., fracture versus osteoarthritis), or preoperative functional
scales, which limits the analysis of more refined clinical
outcomes. Furthermore, the study is limited to procedures
performed in public hospitals. Therefore, it does not consider
the total volume of arthroplasties financed through other
mechanisms, such as private insurance or external agreements
with private providers. All of this could underestimate the actual
burden of disease at the country level. Despite these limitations,
the analyzed information allows for a robust characterization of
the public health system’s performance in this area. It provides a
valuable basis for guiding coverage policies, resource allocation,
and health planning.

CONCLUSIONS

This study provides a comprehensive overview of the volume,
geographic distribution, clinical profile, and financing situation
of primary total hip and knee arthroplasties performed in
Chilean public hospitals between 2019 and 2023. The findings
show a gradual recovery in surgical volume following the impact
of the COVID-19 pandemic. However, marked differences persist
between facilities in the number of procedures performed,
suggesting regional inequalities in access to this service.

Likewise, demographic analysis revealed a considerable
proportion of patients under 65 years of age undergoing total
hip arthroplasty, highlighting the functional and economic
burden of joint disease in the working population.

Regarding the comorbidity profile, a high frequency of
relevant conditions such as hypertension and diabetes was
identified. Likewise, there is also evidence of possible underre-
porting of prevalent conditions such as obesity and smoking,
which have direct implications for surgical planning, perio-
perative risk, and the calculation of Diagnosis-Related Group
weights. This limitation in coding could result in an inadequate
estimate of the funding allocated.

Finally, the study documents that, until 2025, joint revi-
sion procedures were funded similarly to primary surgeries,
despite their greater complexity and technical requirements.
The incorporation of the technological adjustment in Febru-
ary 2025 for revision and tumor arthroplasties represents a
substantial step toward a more equitable allocation of resources
that is aligned with clinical reality, contributing to the strength-
ening of self-management in Chile’s public health system.
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Estudio observacional del perfil de pacientes operados de
artroplastia de cadera y rodilla en hospitales publicos chilenos
financiados mediante Grupos Relacionados por Diagndstico, de
2019a 2023

RESUMEN

INTRODUCCION La artrosis de cadera y rodilla es una causa frecuente de discapacidad, con alto impacto social y econémico. La
artroplastia total de cadera y de rodilla son intervenciones costo-efectivas que mejoran la calidad de vida. Sin embargo, el acceso
oportuno a estas cirugias en el sistema publico chileno sigue siendo limitado. Desde 2019, el sistema de Grupos Relacionados por
Diagnéstico permite financiar procedimientos quirdrgicos hospitalarios ajustando el pago seguin la complejidad. El objetivo de este
estudio fue describir el volumen por hospital, el perfil clinico de los pacientes y la situacién de financiamiento de las artroplastias
realizadas entre 2019y 2023, en hospitales publicos bajo el sistema de Grupos Relacionados por Diagndstico.

METODOS Estudio observacional, transversal y retrospectivo. Se analizaron todos los procedimientos codificados como artroplastia
total de cadera o artroplastia total de rodilla primarias registrados en la base de Grupos Relacionados por Diagnéstico del Fondo
Nacional de Salud (FONASA) entre enero de 2019 y septiembre de 2023. Se extrajeron variables clinicas, demograficas, geograficas y
econémicas. Las comorbilidades se identificaron mediante la Clasificacion Internacional de Enfermedades, 10° revision (CIE-10).
RESULTADOS Se realizaron 29 409 artroplastias primarias y 1993 revisiones. El volumen quirdrgico disminuy6 en 2020y se recuperd
progresivamente. La productividad hospitalaria varié entre regiones. Un tercio de las artroplastias totales de cadera se realizaron en
menores de 65 anos. Las comorbilidades mas frecuentes fueron hipertension (43,4%) y diabetes (16,6%). El reembolso promedio de
las revisiones fue similar al de las cirugias primarias.

CONCLUSIONES Existen inequidades territoriales en el acceso a las artroplastias totales de cadera y rodilla. Se identificé un posible
subregistro de comorbilidades y un subfinanciamiento de las revisiones, lo que refuerza la necesidad de ajustes especificos en el
sistema de Grupos Relacionados por Diagnéstico. A futuro, se requiere mejorar la calidad de la codificacién, ampliar la cobertura
financiera para pacientes excluidos de las Garantias Explicitas en Salud e incorporar ajustes tecnoldgicos que reflejen adecuadamente
los costos de las revisiones, con el fin de avanzar hacia un acceso equitativo y sostenible a estas cirugias.
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