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Background and purpose — Clinical outcomes are well 
described after hip arthroscopy (HA), but less is known 
about the demographic, socioeconomic, and work-related 
characteristics of individuals undergoing the procedure at a 
population level. We aimed to describe demographic, socio-
economic, and regional characteristics of individuals under-
going HA in Sweden based on nationwide registry data com-
pared with an age- and sex-matched reference population, 
and to describe regional variation in the annual incidence of 
HA using nationwide registry data.

Methods — We conducted a nationwide descriptive reg-
istry study including all individuals aged 18–65 years who 
underwent HA in Sweden between 2006 and 2018. Each 
individual was matched by sex and year of birth to 5 refer-
ence individuals from the general population. National reg-
isters provided information on demographics, region of resi-
dence, education, citizenship, employment status, income, 
and compensated sick leave.

Results — The study included 4,633 individuals undergo-
ing HA and 23,060 matched reference individuals. Mean age 
was 36 years, and 3,019/4,633 (65%) were men. Residence-
based HA incidence was highest in metropolitan and nearby 
counties. Individuals undergoing HA more often had post-
secondary education (1,874/4,633 [40%] vs 8,003/23,060 
[35%]), employment before surgery (4,299/4,633 [93%] vs 
19,267/23,060 [84%]), and high-income levels (1,996/4,633 
[43%] vs 7,358/23,060 [32%]) than the reference popula-
tion. Compensated sick leave was more common among 
individuals undergoing HA both before surgery (741/4,633 
[16%] vs 1,614/23,060 [7%]) and during the year after sur-
gery (1,436/4,633 [31%] vs 1,845/23,060 [8%]).

Conclusion — Individuals undergoing HA were more 
often employed and belonged to higher-income groups than 
a matched reference population. HA incidence varied sub-
stantially between regions, and individuals undergoing HA 
demonstrated higher levels of compensated sick leave both 
before and after surgery.

Hip arthroscopy (HA) is primarily indicated for femoroac-
etabular impingement syndrome, including labral tears in oth-
erwise healthy young to middle-aged adults [1-3]. Over the 
past 2 decades, the procedure has become more commonly 
accepted. Sharp increases in annual incidence through the late 
2000s and early-to-mid 2010s have been reported in several 
countries [4-6]. In Sweden, the incidence of the procedure 
peaked after a rapid increase around 2013–2014, after which 
a subsequent decline was noted [7]. The decline likely reflects 
evolving surgical indications, centralization of expertise, more 
restricted selection of patients, and accumulated experience, 
rather than a decline in surgical capacities [3,7,8].

Across large series, femoroacetabular impingement syn-
drome patients are typically active males, between 20 and 40 
years of age, with a cam and/or pincer morphology and lim-
ited or no radiographic osteoarthritis [1,5,6,9]. Clinical studies 
generally report improvements in pain and function after hip 
arthroscopy, and several studies have also examined return to 
work [10,11]. While clinical results are widely reported, pop-
ulation-level characteristics remain poorly described. Trials 
and cohort studies rarely capture socioeconomic data or work 
status, and few analyses evaluate sickness absence or employ-
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ment-related patterns alongside patient-reported outcome 
measures (PROMs) [12-15]. Prior Swedish registry initia-
tives for hip arthroscopy patients describe demographics and 
enable assessment of functional outcomes with PROMs [3], 
but a nationwide descriptive evaluation, including socioeco-
nomic markers, sickness-absence patterns, and regional varia-
tions in annual procedure incidence, has not been reported. 

The aims of this nationwide registry study were primarily to 
describe demographic, socioeconomic, and regional charac-
teristics of individuals undergoing hip arthroscopy in Sweden 
compared with an age- and sex-matched reference popula-
tion, and to describe regional variation in the annual incidence 
of HA using nationwide registry data; and secondarily to 
describe employment status and compensated sick-leave pat-
terns before and after surgery.

Methods
Study design 
We conducted a nationwide descriptive registry study of indi-
viduals undergoing HA in Sweden between January 1, 2006 
and December 31, 2018. For descriptive comparison, each 
individual undergoing HA was matched by sex and year of 
birth to 5 reference individuals from the general population. 
The manuscript was prepared according to the Strengthen-
ing the Reporting of Observational Studies in Epidemiology 
(STROBE) guidelines [16].

Data sources
We linked Swedish population registers using the per-
sonal identity number. The National Patient Register (NPR) 
(inpatient since 1987; specialist outpatient since 2001) pro-
vided dates of care, operating-room procedures, and diagno-
ses (ICD-7–10; Swedish procedure codes). From Statistics 
Sweden (SCB), we used the Total Population Register (frame 
for sampling the reference individuals) and the Longitudinal 
Integration Database for Health Insurance and Labour Market 
Studies (LISA) for sociodemographic and socioeconomic 
variables. The Health, Sickness, Income and Work (HSIA) 
database supplied harmonized indicators of labor-market 
attachment and earnings. From the Swedish Social Insurance 
Agency’s MiDAS database, we obtained the number of com-
pensated sickness-benefit days per calendar year. 

Identification of individuals undergoing HA 
Individuals undergoing HA were identified using a previously 
published selection algorithm by Wörner et al., combining 
procedure codes from the NPR with additional data sources. 
The algorithm was developed to improve case ascertainment 
because reporting of HA procedures to the NPR was incom-
plete mainly in the private health care sector. The algorithm 
has not been formally validated against an independent refer-
ence standard [7]. 

Eligibility criteria of individuals undergoing HA and 
reference individuals 
Eligible individuals were aged 18–65 years at the index date 
(date of HA). The age restriction was applied to focus analy-
ses on a working-age population in which employment status, 
income, and compensated sick leave are relevant measures.

For each HA individual, Statistics Sweden selected 5 refer-
ence individuals from the general population matched on sex 
and year of birth. Reference individuals were required to be 
alive and resident in Sweden during the index year and to have 
no recorded HA procedure before or during the index year.

Variables
From the National Patient Register, we obtained information 
on index year, procedure codes, and treating hospital region. 
Statistics Sweden provided sociodemographic variables (age, 
sex, civil status, citizenship, and county of residence), socio-
economic variables (education level and year-specific income 
quintiles), and employment status.

Income was categorized into year-specific quintiles (Q1–
Q5), with zero income retained as a separate category. To 
facilitate descriptive comparisons, income quintiles were 
additionally collapsed into low- (Q1–Q2), middle- (Q3), and 
high-income (Q4–Q5) groups.

Employment status was categorized as employed or not 
employed. The employed category included both employees 
and self-employed individuals, whereas the not-employed 
category included individuals without registered employment, 
such as students, individuals on parental leave, job seekers, 
and others outside the labor market.

Information on compensated sick leave was obtained from 
the Swedish Social Insurance Agency MiDAS database. In 
Sweden, sickness-benefit compensation may be granted to 
individuals with reduced work capacity due to disease or 
injury following assessment by the Swedish Social Insurance 
Agency. Eligibility is not restricted to employed individuals 
and may also apply to certain self-employed, unemployed, and 
student populations who fulfil eligibility criteria. The MiDAS 
register captures compensated sickness absence administered 
through the national social insurance system but does not 
include shorter employer-paid sickness absences during the 
first 14 days of sick leave. Compensated sick-leave days were 
summarized for 3 predefined periods: the year before surgery, 
the index year (year of surgery), and the year after surgery 
(more than 12 months after surgery).

Statistics
Descriptive statistics were used in this study. Continuous vari-
ables are presented as means with standard deviations (SD) or 
medians with interquartile ranges (IQR), depending on dis-
tribution. Categorical variables are presented as counts and 
percentages.

To facilitate interpretation of between-group differences inde-
pendent of sample size, standardized mean differences (SMDs) 
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ies per 100,000 inhabitants aged 18–65 years for each calen-
dar year. The population at risk was approximated using the 
mean population size at the beginning and end of the study 
period. Regional incidence rates were calculated similarly for 
the residential region and expressed per 100,000 inhabitants. 
Exact 95% confidence intervals were estimated assuming a 
Poisson distribution and visualized using point estimates with 
error bars.

Income was categorized using year-specific quintiles to 
account for secular changes in wages and inflation during the 
study period.

Compensated sick leave was summarized in 3 complemen-
tary ways:
1.	 the proportion of individuals with any compensated sick 

leave (≥ 1 day), 
2.	 the median (IQR) number of compensated days among 

individuals with any sick leave, and 
3.	 the mean (SD) number of compensated days in the total 

study population, including individuals without sick leave. 
Because compensated sick leave demonstrated a highly 

skewed and zero-inflated distribution, both prevalence mea-
sures and summary measures of duration are presented.

All analyses were performed using R version 4.3.2.

Missing data and data quality
Missing categorical data were retained as separate “missing/
unknown” categories because the extent of missingness was 
low, and the analyses were descriptive in nature. No impu-
tation procedures were performed. This approach was con-
sidered appropriate according to current Acta Orthopaedica 
guidance for reporting and handling missing data in obser-
vational research [17]. Registry linkage was performed using 
the Swedish personal identity number. Internal consistency 
checks, including duplicate control and validation of age rela-
tive to index year, were performed before analysis.

Ethics, data sharing plan, funding, use of AI, and 
disclosures
This study was approved by the Swedish Ethical Review 
Authority (Dnr 32355/2021, Dnr 2018/183, Dnr 2019-04514, 
2017/1253-31, 2021-04180, 2024-01-22) and conducted 

in accordance with the Declaration of Helsinki. Data was 
pseudonymized by the register holders before delivery to the 
research team. The data underlying this study is available 
from Swedish national registers, but restrictions apply to their 
availability. Data may be obtained from the respective author-
ities, subject to ethical approval and data access agreements.

No external funding was received. ChatGPT (OpenAI) was 
used to assist with language editing and preparation of the 
response to reviewers. All scientific content and final manu-
script revisions were reviewed and approved by the authors. 
The authors declare no competing interests. Complete disclo-
sure of interest forms according to ICMJE are available on the 
article page, doi: 10.2340/17453674.2026.46648

Results
Study population
The study population consisted of 4,633 individuals under-
going HA and 23,060 matched reference individuals. For 
21 individuals undergoing HA, 5 eligible reference matches 
could not be identified, and these individuals, together with 
their partial matches, were excluded (Figure 1).

Demographics and socioeconomic profile
Mean age at index year was 36 years (SD 12), and 65% 
(3,019/4,633) were men among individuals undergoing HA. 
Post-secondary education was more common among indi-
viduals undergoing HA (1,874/4,633 [40%]) than in the ref-
erence population (8,003/23,060 [35%]), whereas lower edu-
cational attainment was less common (463/4,633 [10%] vs 
3,550/23,060 [15%]). Swedish citizenship was more common 
among individuals undergoing HA (4,495/4,633 [97%]) than 
in the reference population (20,577/23,060 [89%]) (Table 1).

Annual distribution
Annual incidence rates of HA increased from very few proce-
dures in 2006 to a maximum of almost 7 per 100,000 inhabit-
ants in 2014 (Figure 2). Thereafter, incidence rates declined 
steadily, reaching approximately 4 per 100,000 inhabitants in 
2018.

Individuals undergoing hip arthroscopy
(HA) between 2006 and 2018

identified in the National Patient Register
n = 4,838 a

Excluded
Age < 18 or > 65 years

at index year
n = 205

Final HA population
n = 4,633

Reference population matched 1:5 to
 each HA  individual on sex and year of birth
in the Statistics Sweden population register

n = 24,085 a

 
Excluded

Corresponding to excluded
HA individual age < 18 or  > 65

n = 1,025

Final reference population
n = 23,060

Figure 1. Eligibility and matching flow for the study population. a For 21 individuals undergoing HA, 
5 eligible reference matches could not be identified, and these individuals, together with their partial 
matches, were excluded (105 reference individuals).

were calculated for selected baseline 
characteristics using the “tableone” 
package in R (R Foundation for Sta-
tistical Computing, Vienna, Austria). 
For categorical variables with more 
than 2 levels, an overall multivariate 
SMD was calculated.

Annual incidence rates of HA 
surgery between 2006 and 2018 
were calculated using annual popu-
lation data obtained from Statis-
tics Sweden. Incidence rates were 
expressed as the number of surger-
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Regional distribution
Individuals undergoing HA were geographically concen-
trated in metropolitan and nearby regions. The largest pro-
portions of individuals undergoing HA lived in Västra Göta-
land (1,842/4,633 [40%]) and Stockholm (509/4,633 [11%]). 
Residence-based incidence varied markedly between coun-
ties (Figure 3). The highest incidence was observed in Västra 
Götaland (approximately 110 per 100,000 inhabitants), fol-
lowed by Halland (approximately 108 per 100,000) and Väst-
manland (approximately 95 per 100,000). Similarly, most pro-
cedures were performed in hospitals located in Västra Göta-
land (51%) and Stockholm (13%).

population, whereas zero income was less common (328/4,633 
[7%] vs 3,697/23,060 [16%]). Similar patterns were observed 
during the year of surgery and after surgery.

Employment status
Employment was more common among individuals under-
going HA than in the reference population across all studied 
periods (Table 3). Before surgery, 4,299 of 4,633 (93%) indi-
viduals undergoing HA were classified as employed compared 
with 19,267 of 23,060 (84%) in the reference population. Sim-
ilar patterns were observed during the index year and the year 
following surgery. 

Table 1. Baseline characteristics of the study population. Values are n (%) 
unless otherwise stated

 	 Reference 	 Individuals 	
 	 population	 undergoing HA	
Characteristic	 n = 23,060	 n = 4,633	 SMD a

Sex (matched)			   0.00
 Female	 8,050 (35)	 1,614 (35)	
  Male	 15,010 (65)	 3,019 (65)	
Age at index year, mean (SD)	 36 (12)	 36 (12)	 0.00
Education level			   0.22
  Primary education (≤ 9 years)	 3,550 (15)	 463 (10)	
  Upper secondary education	 10,798 (47)	 2,235 (48)	
  Post-secondary education	 8,003 (35)	 1,874 (40)	
  Missing/unknown	 709 (3.1)	 61 (1.3)	
Civil status			   0.06
  Unmarried	 13,756 (60)	 2,748 (59)	
  Married/registered partner	 7,361 (32)	 1,561 (34)	
  Divorced/widowed	 1,865 (8.1)	 312 (6.7)	
  Missing/unknown	 78 (0.3)	 12 (0.3)	
Citizenship			   0.35
  Sweden	 20,577 (89)	 4,495 (97)	
  Nordic countries (except Sweden)	 242 (1.0)	 47 (1.0)	
  Europe (excluding Nordic countries)	 896 (3.9)	 53 (1.1)	
  Outside Europe	 1,216 (5.3)	 26 (0.6)	
  Missing/unknown/stateless	 129 (0.6)	 12 (0.3)	

a SMD = standardized mean difference. An absolute SMD > 0.10 is generally 
considered to indicate a meaningful between-group difference.
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Figure 2. Annual incidence rate of patients who underwent 
hip arthroscopy per 100,000 per year with 95% confidence 
interval.

Figure 3. Residence-based incidence rates of hip arthros-
copy by county in Sweden, 2006–2018 with 95% confi-
dence interval.

Table 2. Income categories before and after hip arthroscopy (HA). Values are 
count (%)

 		  Low	 Middle	 High	
Period	 Zero 	 income	 income	 income
 Group	 income	 (Q1–Q2)	 (Q3)	 (Q4–Q5)

Year before index year
 Reference	 3,697 (16)	 7,877 (34)	 3,896 (17)	 7,358 (32)
 HA	 328 (7.1)	 1,493 (32)	 783 (17)	 1,996 (43)
Index year	
 Reference	 3,364 (15)	 8,043 (35)	 3,942 (17)	 7,601 (33)
 HA	 306 (6.6)	 1,517 (33)	 834 (18)	 1,948 (42)
Year after index year	
 Reference	 3,092 (14)	 8,091 (35)	 3,978 (18)	 7,609 (33)
 HA	 277 (6.0)	 1,515 (33)	 822 (18)	 1,983 (43)

Index year = year of hip arthroplasty.

Income distribution
Individuals undergoing HA were more often in 
higher-income categories than the reference popu-
lation across all studied periods (Table 2). Before 
surgery, 1,996/4,633 (43%) individuals undergoing 
HA belonged to the high-income category com-
pared with 7,358/23,060 (32%) in the reference 
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Compensated sick leave
Compensated sick leave was more common among individu-
als undergoing HA than in the reference population across all 
studied periods (Table 4). Before surgery, 741/4,633 (16%) 
individuals undergoing HA had at least 1 compensated sick-
leave day compared with 1,614/23,060 (7%) in the reference 
population. During the index year, the corresponding propor-
tions were 2,687/4,633 (58%) and 1,845/23,060 (8%), respec-
tively, and during the year following surgery 1,436/4,633 
(31%) and 1,845/23,060 (8%).

Among individuals with any compensated sick leave, 
median numbers of compensated days were consistently 
higher among individuals undergoing HA. Mean numbers of 
compensated sick-leave days in the total study population, 
including individuals without sick leave, were also higher 
among individuals undergoing HA across all periods.

Discussion

We aimed to describe the demographic, socioeconomic, 
and regional characteristics of individuals undergoing hip 

arthroscopy (HA) in Sweden, including regional variation in 
HA incidence and employment and sick-leave patterns, and 
showed that individuals undergoing HA in Sweden more often 
belonged to higher-income and employed groups compared 
with a matched reference population. HA incidence varied 
substantially between regions and was highest in metropolitan 
counties. Individuals undergoing HA also had higher levels of 
compensated sick leave both before and after surgery than the 
reference population.

Socioeconomic patterns
Individuals undergoing HA more often had post-secondary 
education, employment, and higher income levels than the 
reference population. Several factors may contribute to these 
observed patterns. Femoroacetabular impingement syndrome 
is commonly diagnosed in physically active individuals [9], 
and participation in organized sports and recreational physical 
activity is known to vary across socioeconomic groups. Differ-
ences in healthcare-seeking behavior, occupational demands, 
referral pathways, geographic proximity to specialized centers, 
and access to private healthcare insurance may also influence 
which individuals ultimately undergo HA [14,18,19]. In addi-
tion, data from Statistics Sweden shows that average income 
levels are generally higher in Sweden’s metropolitan regions 
[20], where most HA procedures were performed. However, 
these regional income differences should be regarded as a 
descriptive population characteristic rather than an explanatory 
factor for access to surgery. Sweden has a tax-funded health-
care system with universal coverage, meaning that eligibility 
for specialist assessment and surgical treatment is not depen-
dent on an individual’s financial resources or ability to pay.

Because the present study was descriptive and lacked infor-
mation on symptoms, activity level, sports participation, dis-
ease severity, and referral indications, the findings should not 
be interpreted as evidence of inequitable access to HA. Rather, 
the results demonstrate socioeconomic differences among 
individuals undergoing the procedure and highlight the need 
for further research into factors influencing access, referral, 
and treatment selection.

Regional variation
Marked regional variation in HA incidence was observed, 
with the highest residence-based incidence in metropolitan 
counties and a strong concentration of procedures to a lim-
ited number of treating regions. This likely reflects central-
ization of surgical expertise and referral patterns during the 
study period. HA is technically demanding and has increas-
ingly been concentrated to specialized high-volume centers, 
which may contribute to regional differences in procedure 
utilization [3,7,8]. Unlike average income, employment rates 
do not consistently follow a metropolitan pattern in Sweden 
according to Statistics Sweden, suggesting that the observed 
differences in employment are unlikely to be explained solely 
by the regional concentration of HA procedures.

Table 3. Employment status before and after hip arthroscopy (HA). 
Values are count (%)

Period/Group	 Employed	 Not employed	 Missing

Year before index year	
 Reference	 19,267 (84)	 3,561 (15)	 232 (1.0)
 HA	 4,299 (93)	 301 (6.5)	 33 (0.7)
Index year
 Reference	 19,716 (85)	 3,236 (14)	 108 (0.5)
 HA	 4,320 (93)	 285 (6.2)	 28 (0.6)
Year after index year	
 Reference	 19,807 (86)	 2,963 (13)	 290 (1.3)
 HA	 4,344 (94)	 253 (5.5)	 36 (0.8)

Table 4. Compensated sick leave before and after hip arthroscopy (HA)

 	 Any	 Compensated	 Compensated
 	 compensated	 days among	 days in total
 	 sick leave,	 affected,	  population, 
Period/Group	  n (%)	  median (IQR) a	 mean (SD)

Year before index year	
 Reference	 1,614 (7.0)	 35 (12–97)	 6 (33)
 HA	 741 (16)	 51 (16–121)	 14 (49)
Index year	
 Reference	 1,845 (8.0)	 40 (14–117)	 7 (34)
 HA	 2,687 (58)	 50 (25–95)	 45 (72)
Year after index year	
 Reference	 1,845 (8.0)	 43 (14–121)	 7 (38)
 HA	 1,436 (31)	 51 (20–112)	 26 (64)

a Compensated sick leave was measured as net compensated 
days registered in the Swedish Social Insurance Agency database. 
Median days are presented among individuals with at least 1 com-
pensated sick-leave day.
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Several mechanisms may contribute to the observed 
regional pattern. Individuals living close to centers where 
HA is performed may have shorter travel distances, greater 
local awareness of the procedure among referring clinicians, 
and more established referral pathways. Conversely, patients 
living farther from specialized centers may face practical bar-
riers related to travel, time away from work, and fragmented 
referral routes. Regional variation in surgery rates may also 
reflect differences in local diagnostic practices, treatment tra-
ditions, and physician preference, mechanisms that have been 
described more broadly for regional variation in surgical care 
[21]. Differences in access to private healthcare pathways may 
also have contributed, although this could not be assessed in 
the present data.

Work-related findings
Individuals undergoing HA had higher levels of compensated 
sick leave both before and after surgery than the reference pop-
ulation. Increased sickness absence before surgery may reflect 
symptoms affecting physical activity, occupational demands, 
or healthcare utilization preceding surgical treatment. The 
marked increase during the index year likely reflects post-
operative recovery and rehabilitation. It should be noted that 
compensated sick-leave days recorded in the Swedish MiDAS 
register reflect sickness-benefit compensation administered 
through the national social insurance system and may include 
both employed individuals and certain non-employed individ-
uals who fulfil eligibility criteria. Consequently, compensated 
sick leave should be interpreted as a measure of work-capacity 
reduction and social insurance utilization rather than employ-
ment status alone.

However, interpretation of work-related patterns should be 
cautious, as the present study lacked information on occupa-
tion type, symptom severity, rehabilitation protocols, work 
demands, and return-to-work status. Previous studies have 
primarily focused on return-to-work outcomes after HA 
[10,13,22-24], whereas population-level patterns of compen-
sated sick leave have been less studied. Our findings support 
the inclusion of work-related measures in future evaluations 
of HA populations.

Strengths
The strengths of this study include the nationwide design, 
population-based registers with virtually complete follow-
up, and linkage of healthcare and socioeconomic data at the 
individual level. The matched reference population enabled 
descriptive comparison of demographic and socioeconomic 
characteristics across a broad working-age population.

Limitations
First, the study was descriptive and observational, and causal 
interpretations cannot be made. Second, registry data lacked 
information on symptom severity, radiographic findings, 
sports participation, physical activity level, occupation type, 

rehabilitation, and referral indications. These factors may 
influence both the likelihood of undergoing HA and work-
related outcomes. Third, although national coverage was high, 
procedure identification partly relied on previously estab-
lished algorithms because HA-specific coding practices varied 
during the early study period. Finally, compensated sick leave 
captures only physician-certified compensated absence and 
does not include shorter employer-paid sick leave periods.

Conclusion
Individuals undergoing HA more often belonged to higher-
income and employed groups compared with a matched 
reference population. HA incidence varied substantially 
between regions and procedures were concentrated to met-
ropolitan centers. Individuals undergoing HA also demon-
strated higher levels of compensated sick leave both before 
and after surgery. These findings provide nationwide descrip-
tive data on demographic, socioeconomic, and work-related 
characteristics among individuals undergoing HA and may 
inform future research on healthcare utilization and treat-
ment patterns.
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