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ABSTRACT

Objective Rate of shoulder instability surgery (SIS) has
increased in different specific populations. We analysed
nationwide trend of SIS in adults in Finland between 1997
and 2014.

Design A retrospective register study.

Setting National Hospital Discharge Register of Finland.
Participants A total of 22 550 adult patients with SIS in
Finland (1997-2014).

Primary and secondary outcome measures Analysis
included appropriate diagnosis (International Classification of
Diseases 10) and procedure coding combinations applicable
for SIS. The primary outcome variable was the incidence of SIS
per 100 000 person-years, and the secondary outcomes were
the study year, sex, age groups (18-29, 30—49 and over 50
years of age) and the type of hospital (public or private).
Results The overall nationwide rate of SIS in adults increased
177% between 1997 and 2014 in Finland. The rate was the
lowest (13/100 000 person-years) in 1997, and the peak rate
(40/100 000 person-years) was noted in 2007. The increase in
rate was rapid between 1997 and 2007, after which the rate
became stable. During the study period, the highest increases
were noted in the young adults age group (270%), and
especially in the middle-aged group who were operated on in
private hospitals (930%).

Conclusions The rate of SIS increased almost threefold in
Finland from 1997 to 2014. The increase was most significant
in young and middle-aged adults (18-50 years), in men, and in
private hospitals.

INTRODUCTION

The glenohumeral joint is vulnerable to dislo-
cations and chronic instability. The overall inci-
dence rate of shoulder dislocation was found
to be 56,/100 000 person-years in a Norwegian
study.! An unstable or painful shoulder with a
pathologic instability lesion in glenohumeral
joint is an indication for shoulder instability
surgery (SIS), and the incidence of these oper-
ations has been growing in selected cohorts.*”
However, there are still no unambiguous indi-
cations for surgical treatment, and the results
of conservative treatment are often good.® Most
patients undergoing shoulder stabilisation
surgery are around 20 years old male patients.'’
The increase in shoulder surgery incidences has
also been noticed elsewhere. Rotator cuff proce-
dure incidence increased by 204% between 1998

,! Ville M Mattila,? Vesa Lepola,® Janne Lehtinen,*

Strengths and limitations of this study

» The study makes use of Finnish nationwide dis-
charge register data to provide a large population in
which to study trends of shoulder instability surgery
(SIS).

» The coverage and accuracy of the register data are
good.

» The 17-year study period provides a long perspec-
tive on the trends of SIS over time, and for compar-
ing the numbers in other populations.

» The diversity of the diagnosis and operative proce-
dure coding classifications concerning shoulder in-
stability is a limitation of the study.

and 2011 in Finland.” A cohort study showed
that the incidence of SIS in Norway was 12,/100
000 person-years in 2009, and that there was a
37% increase in SIS in Sweden between 2006
and 200838 However, at present, no literature
on the long-term progress of the SIS incidences
on a nationwide level exists. A long-term analysis
of incidence of SIS on a nationwide level enables
evaluation of progression of SIS in general. It
also constitutes a baseline for comparing the
incidences in other countries. The present study
investigated nationwide incidence of SIS in
Finland over a 17-year time period.

METHODS

We conducted a nationwide hospital discharge
register-based study in Finland to assess whether
the incidence of SIS had changed between
January 1997 and December 2014. We hypoth-
esised that the overall incidence of SIS would
show an increase in total number and number
of subgroups.

We reviewed the nationwide data from the
Finnish National Hospital Discharge Register
(NHDR) for the period 1 January 1997 through
31 December 2014 to evaluate the incidence of
SIS. Inpatient and outpatient data collection for
the Finnish NHDR is mandatory for all public
and private hospitals. The NHDR contains
comprehensive information on diagnoses and
operations performed in Finland.
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Table 1 ICD-10 diagnosis codes related to shoulder
instability procedures in Finland 1997-2014. The procedure
codes were NBE20-45, NBE99, NBGO1 or NBK93,
according to the Finnish version of NOMESCO

Numbers of a combination
of diagnosis and procedure
related to shoulder instability
procedures in Finland 1997-

ICD-10 diagnosis coding
related to shoulder instability

procedures 2014, n (%)
M24.2 Disorder of ligament 1887 (8.4)
M24.3 Pathological dislocation 77 (0.3)
and subluxation of joint (not

elsewhere classified)

M24.4 Recurrent dislocation and 5447 (24.2)
subluxation of joint

M25.2 Unstable joint 2118 (9.4)
S43.0 Dislocation of shoulder 9352 (41.5)
joint

S43.3 Dislocation of other and 351 (1.6)
unspecified parts of shoulder

girdle

S43.4 Sprain and strain of 2769 (12.3)
shoulder joint

S43.7 Sprain and strain of 892 (4.0)
other and unspecified parts of

shoulder girdle

All shoulder instability 22 893 (100)

procedures related to instability
diagnoses from 1997 to 2014 in
Finland

ICD-10, International Classification of Diseases 10; NOMESCO, Nordic
Medico-Statistical Committee.

All Finns aged 18 years or older were included in the study.
Data for the study were collected from the Finnish NHDR
using appropriate International Classification of Diseases 10
(ICD-10) diagnosis9 (table 1) and procedure coding combi-
nations applicable for SIS. The Nordic Medico-Statistical
Committee (NOMESCO) classification of surgical proce-
dures (Finnish version) codes are used in the Finnish NHDR.
The codes for SIS included in the study were shoulder
glenohumeral capsule or ligamentrelated reconstructions
(NBE20—45, NBE99) and other reconstructions (NBGOI,
NBK93) for glenohumeral instability. Acromio-clavicular and
sterno-clavicular reconstructions (NBE70, NBE72) were not
included in data collection. It was not possible to collect from
the register data the side of the operated shoulder, or data of
primary or revision procedure.

The primary outcome variable was the incidence of SIS per
100 000 person-years that was analysed with stratification by
study year, age groups (18-29, 3049 and more than 50 years
of age) and the type of the hospital (public or private).

Incidence rates were calculated using the annual adult
population size (ranging from 4 million to 4.4 million during
the study period) obtained from Statistics Finland, a statutory
electronic national population register.'” The incidence was
based on the size of the entire population =18 years old in
Finland rather than on cohortbased estimates. Accordingly,
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Figure 1 Incidence of shoulder instability surgery in Finnish

men and women aged 18 or more from 1997 to 2014.
Incidence numbers include patients who have a combination
of ICD-10 diagnosis of shoulder instability and operative
codes related to shoulder stabilising surgery (NBE20-45,
NBE99, NBG0O1 and NBK93). ICD-10, International
Classification of Diseases 10.

ClIs were not calculated. Statistical analyses were performed
using SPSS V.22.0 software.

We used the Strengthening the Reporting of Observational
Studies in Epidemiology cohort checklist when writing our
r:f:port.ll

Patient involvement

No patients were involved in the development of the research
question, the outcome measures, the design or the imple-
mentation of the study. There are no plans to disseminate
the results of the research directly to study participants.

RESULTS
The results of the study are presented in figures 1-4. The
total number of SIS carried out between 1997 and 2014
was 22 893 (table 1). Of these, 98% were shoulder capsule-
related procedures (codes NBE20—45, NBE99) and 2% other
shoulder stabilising procedures (codes NBGO1, NBK93). The
diagnosis codes used did not change during the study period.
The four most common diagnosis codes were used in 87.4%
of the procedures (table 1). The mean age of the patients
was 35 (SD 12) years. The mean age of men increased slightly
from 31 years (SD 12) to 33 years (SD 11) years during the
study period. The mean age of women remained unchanged
(38 years (SD 14) in 1997 and 37 years (SD 13) in 2014).
The incidence of SIS was 13/100 000 person-years at the
beginning of the study period in 1997, and it increased by
208% to a peak value of 40,/100 000 person-years in 2007. After
2007, the incidence decreased slightly and then remained at
astable level of 37 procedures,/100 000 person-years. Overall,
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Figure 2 Incidence of shoulder instability surgery by age in
Finland from 1997 to 2014.

the incidence of SIS increased 177% during the whole study
period from 1997 to 2014. The incidence in men increased
from 19 to 56 operations/100 000 person-years between
1997 and 2007 and thereafter remained at the same level.
In women, the incidence increased from 7 to approximately
24/100 000 person-years between 1997 and 2007 (figure 1).
The incidence of shoulder stabilising surgery in men
compared with women was 2.6-fold in 1997 and 3.2-fold in
2014.

Most of the SIS were done in persons aged 18-29 years. The
incidence increased in this group by 270% during the study
period of 19972014, and the peak incidence was calculated
to be 89/100 000 person-years at the end of the study period.
In persons aged between 30 and 49, high proportional rise
(440%) was observed from 1997 to 2007, after which the
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Figure 3 Incidence of shoulder instability surgery in public

and private hospitals in Finland from 1997 to 2014.
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Figure 4 Incidence of shoulder instability surgery from 1997

to 2014 in Finland by patient age and type of hospital.

incidence remained at the level of 50,100 000 person-years.
The oldest age group (more than 50 years of age) underwent
fewer shoulder stabilising procedures, reaching the peak inci-
dence of 12/100 000 person-years in 2007 (figure 2).

The proportion of operations carried out in public and
private hospitals is presented in figure 3. In the beginning of
the study period, the incidence of SIS was more than twice
as high in public hospitals compared with private hospi-
tals. During the study period, however, the incidence of SIS
increased steadily in private hospitals. This increase resulted
in a slightly higher incidence of SIS in the private sector at
the end the study period (figure 3). Incidence figures for
instability surgery by age group and type of hospital are
presented in figure 4. During the whole study period, the
highest proportional rise (930%) was seen in the middle-
aged (30—49 years) group in private hospitals. The young
adults age group (18-29) was the most common patient
group in both public and private hospitals, with an inci-
dence of more than 40/100 000 person-years at the end of
the study period.

DISCUSSION

The main finding of our present study was that the overall
nationwide incidence of SIS in Finland increased by 177%
between 1997 and 2014. Between 1997 and 2007, the increase
was 208% and reached a peak value of 40/100 000 person-
years in 2007. After 2007, the incidence declined slightly to
the level of 37/100 000 person-years. The increase in stabi-
lising surgery was the most notable in the group of young
adults (18-29) who were treated in private hospitals. The
incidence of SIS showed a steady increase in private hospi-
tals during the whole study period, but a decrease in public
hospitals after 2005.
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Comparison with the existing literature

A previous study of shoulder capsular surgery in Finland
presented 90% increase in procedures during 1999-2007."
The period analysed in the recent study is shorter than in our
material, and the study shows incidences lower than in our
results, probably because of differing inclusion of ICD-10 and
procedural codings in the data retrieval. We have included in
our retrieval also other than shoulder capsule procedures for
shoulder instability, which have produced slightly higher inci-
dence numbers. For example, in 2007, the total incidence
of shoulder capsular surgery was 33/100 000 person-years,
and the rate of SIS 40/100 000 person-years in our mate-
rial. However, the trends are parallel during the analysed
time period in the recent and in our study, and support the
finding of the increasing incidence of SIS.

A recent Norwegian cohort study presented additional
information of the overall incidence of SIS 12/100 000
person-years in 2009.” Thus, the incidence of SIS in Norway
seems to be 32% of the incidence in Finland in the same
year. Another governmental institute report from Sweden
reports a corresponding incidence of SIS in Sweden as in
Norway.® The reason for the threefold incidence of SIS in
Finland compared with Norway and Sweden is unknown
and is a subject for future investigation. The incidence of SIS
in the Norwegian study is based on the national Norwegian
Patient Register numbers and NOMESCO codings, but no
specific codes included in the study material are not given
in the paper, which may have resulted a lower incidence of
SIS. In our material, the four most common diagnosis codes
comprised 87.4% of the all SIS codes, and there were no
observable changes in codes used in the study period. Our
results only cover citizens over the age of 18, and this may
partially explain the differences because the incidence of
shoulder instability is less in age groups younger than 14 years
of agcs:.13 One possible explanation for the increase in SIS in
Finland may be the advancements of shoulder arthroscopy
techniques, a phenomenon also described in other studies
during the last 20 years."* °

A noteworthy increase in instability procedures in Finland
was seen in the age group of young adults. This is a plausible
consequence of the fact that young adults have the highest
risk of primary shoulder dislocation and instability." ° '® The
high occurrence of shoulder instability among young adults,
and especially among men, has been described in several
studies.* '™

The incidence of SIS among the middle-aged group showed
a decrease in public hospitals after 2007, but a steadily rising
trend in private hospitals. The cause of this phenomenon is
obviously multifactorial. The characteristics of the patients
and the indications for surgery may differ in public and
private hospitals.14 * Economic intensives may favour doing
surgeries in private sector, where salaries are based on the
fee-forservice model, whereas fixed monthly salary model is
mainly used in public sector in Finland.”' **

It is possible to compare the results of this study with the
incidences of other types of shoulder surgery in Finland. The
incidence of rotator cuff repair (RCR) increased between
1998 and 2011 in Finland by 204%. In 2011, the incidence

of RCR was 131/100 000 person-years, which is 3.5-fold
compared with the incidence of SIS during the same year.
The increase in RCRs continued after 2005 in private health-
care only, and a corresponding trend has also been found in
the SIS data, although 2years later than in RCR incidence.”

The national incidences of subacromial decompression
(SAD) have also been reported from Finland. The incidence
has declined since 2007, when a peak value of SAD of 163 /100
000 person-years was reached.”” The latest published inci-
dence of SAD was 131,/100 000 person-years in 2011, which is
3.5fold compared with SIS in the same year.

Strengths and weaknesses

The strength of the study is the population-based nationwide
data with good coverage and accuracy.***® Another strength
of the study is the long (17 years) period that was analysed.
This gives a valuable perspective on the trends of SIS over
time, and will be informative for the planning of healthcare,
and for comparing the numbers in other populations.

A limitation of the study is the diversity of the diagnosis
and operative procedure coding classifications concerning
shoulder instability. It is not possible to identify the revi-
sion procedures from the material due to lacking laterality
data of the procedure. In addition, the ICD-10 diagnosis or
NOMESCO procedural coding classifications do not include
unambiguous guidance on how to use the codes for different
conditions or procedures.

Implications for health, social services and future research
The increasing number and incidence of SIS in Finland
may be considered as a sign of the advances in surgical treat-
ment for shoulder instability. It is unlikely that the incidence
of absolute shoulder instability has increased nationwide
during the study period. It is possible that the better avail-
ability of surgical treatment has increased surgery rates. This
can be seen as a more efficient healthcare service, but also as
an economic burden. The possible achieved health value of
treatment remains obscure, and will remain so until patient-
reported outcome measurements (PROMs) are registered
and analysed. Therefore, we were unable to analyse from our
data the value, that is, health outcomes per treatment costs,
of SIS in Finland.*'

Public healthcare in Finland is provided by the community,
and as such is accessible by all citizens at a reasonable cost.
Consumers are also free to use private healthcare, where the
costs are covered by insurance companies, employers or by
the patients themselves. The payment system for the prac-
titioners is ‘fee-forservice’.*' * The difference in incentives
and the beliefs of physicians about the indications for surgery
between public and private healthcare and also several other
factors may have an effect on the differing SIS incidences.”

CONCLUSIONS

In conclusion, the incidence of SIS in Finland increased
by 177% during the 17year study period. The incidence
reached a peak value of 40,/100 000 person-years in 2007, and
was 37/100 000 person-years at the end of the study period in
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2014. The increase of SIS was the most notable among young
and middle-aged adults, in men, and in private hospitals.
Taking into account the limitations of the Finnish NHDR
register data and its analysis in this study, we recommend
that a consensus agreement of diagnostic and surgical proce-
dure coding in the most common pathologic conditions in
shoulder instabilities be created. It would be in the interests
of all stakeholders to have a common, reproducible and
unequivocal classification system of shoulder instability condi-
tions. We also recommend the systematic easy-to-access regis-
tering of PROM:s for the NHDR or other applicable national
patient register. These advancements would produce more
reliable data on the shoulder surgery procedures in future,
and thus create possibilities to analyse the results and value
of the treatment of different shoulder instability conditions.
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