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Background and purpose — The multidisciplinary Clin-
ical Practice Guideline for diagnosis and treatment of sub-
acromial pain syndrome (SAPS) was created in 2012 by the
Dutch Orthopedic Association. In brief, it stated that SAPS
should preferably be treated nonoperatively. We evaluated
the effect of the implementation of the guideline on the
number of shoulder surgeries for SAPS in the Netherlands
(17 million inhabitants).

Patients and methods — An observational study was
conducted with the use of aggregated data from the national
database of the Dutch Health Authority from 2012 to 2016.
Information was collected on patients referred to and seen at
orthopedic departments. Data from the following Diagnoses
Related Groupings were analyzed: 1450 (tendinitis supraspi-
natus) and 1460 (rotator cuff tear).

Results — In 2016 fewer patients were diagnosed with
tendinitis supraspinatus than in 2012—a decrease from
49,491 to 44,662 (10%). Of the patients diagnosed with ten-
dinitis, 14% were treated surgically in 2012; this number
dropped to 9% by 2016. More patients with a rotator cuff
tear were diagnosed in 2016 than in 2012, an increase from
17,793 to 23,389 (32%), fewer were treated surgically: 30%
in 2012, compared with 25% in 2016.

Interpretation — After introducing the multidisciplinary
Clinical Practice Guideline “Diagnosis and treatment of sub-
acromial pain syndrome,” a decrease in shoulder surgeries
for related diagnoses was observed in the Netherlands. The
introduction and dissemination of this guideline seems to
have contributed to the implementation of more appropriate
health care and prevention of unnecessary surgeries.

Shoulder pain is a frequent complaint in the general popula-
tion, with an incidence of 0.8-2.3% and a lifetime prevalence
of up to 67% (Urwin et al. 1998, Luime et al. 2004). It is
mainly seen in women over age 45 (Greving et al. 2012). The
most frequent complaint is pain at the shoulder with overhead
activities, and pain at night.

Neer (1983)developed the concept of “impingement syn-
drome,” also called rotator cuff disease, bursitis, and supra-
spinatus tendinitis. None of these names cover the complex
origin of subacromial pain with a painful arc, which nowadays
is called “subacromial pain syndrome” (SAPS) (Papadoniko-
lakis et al. 2011, Diercks et al. 2014b). Most of the symptoms
usually resolve within a few months. Some patients show per-
sistent symptoms despite physiotherapy and are referred to
orthopedic surgeons to discuss open or arthroscopic bursec-
tomy, acromioplasty, and/or rotator cuff repair.

In recent years increasing scientific evidence shows that
patients’ results from surgical interventions are not better than
treatment with physiotherapy and/or steroid injections (Dor-
restijn et al. 2009, Bjornsson Hallgren et al. 2017, Ketola et al.
2017). A randomized controlled trial (RCT) showed no benefit
of acromioplasty compared with sham surgery or nonopera-
tive treatment (Beard et al. 2018).

A clinical practice guideline for diagnosis and treat-
ment of subacromial pain syndrome based on the available
scientific evidence was created by the Dutch Orthopedic
Society in 2012. The major recommendations were: SAPS
should preferably be treated nonoperatively; patients who
do not respond to exhaustive nonoperative treatment can
be offered surgery; asymptomatic rotator cuff tears should
not be treated surgically; when surgical repair of symptom-
atic rotator cuff tears is considered, the size of the tear, the
condition of the muscles, and age and activity level of the
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patient are important factors to consider in the context of
patient expectations; surgical treatment of tendinosis cal-
carea is not recommended.

To disseminate the guideline, presentations were given to the
Dutch Orthopedic Society, the Rehabilitation Society and the
Dutch Shoulder and Elbow Society. The guidelines were pub-
lished in the Dutch Orthopedic Journal, the Dutch General Med-
ical Journal (Diercks et al. 2014a), and Acta Orthopedica 2014
(Diercks et al. 2014b). Multiple presentations were held for
national and regional symposia, physical therapists, and GPs.

We have now examined whether the referral and treatment
patterns have changed following the presentation of the clini-
cal practice guideline for SAPS.

Patients and methods

This observational study was conducted with use of aggre-
gated data from the national database of the Dutch Health
Authority from 2012 until 2016. All patients seen by a medi-
cal specialist in the Netherlands have specific codes registered
for every diagnosis and treatment. The following diagnosis-
related groupings (DRG) (in Dutch DBC, Diagnose Behandel
Combinatie) are applicable to the SAPS guideline:

* 1450: tendinitis supraspinatus/ biceps, i.e., impingement;

* 1460: rotator cuff/ biceps tendon tear.

We excluded the code 1480 “AC/SC disorders” and 1487
“other enthesiopathy of shoulder/elbow.”

The following surgical codes are related:

* 38100: acromioplasty;

* 38177 surgery on shoulder bursa.

To examine whether the treatment regimens for SAPS have
changed since presentation of this new guideline we extracted
data from the Dutch Health Authority (NZA) (Zorgautoriteit
2016). After choosing a DRG all declared subsequent surgi-
cal procedures can be found and calculated. The NZA is an
autonomous administrative authority under the Dutch Minis-
try of Health, Welfare and Sports. The NZA has a database
with nationwide data of all patients diagnosed at any Dutch
hospital, and all interventions such patients underwent within
the chosen diagnostic criteria (Zorgautoriteit 2018). As stated
before, registry in this database is mandatory using a fixed list
with diagnoses to choose from. Every Dutch orthopedic sur-
geon is obliged to use these codes for billing of the costs at the
insurance companies.

This list has not been changed during the study period. Only
1 DRG can be chosen for the shoulder complaint at the first
visit. This database starts from 2012 and contains only anony-
mous and aggregated data. We looked within the groups of the
above-mentioned DRGs from January 1, 2012 to December
31, 2016 and registered the number of patients who had sub-
sequent surgery. The numbers in the database were complete
for 2012, 2013, and 2014. As a result of the ongoing billing
process at the time of this study the numbers for the year 2015

were 90% completed and the numbers for 2016 were 75%
completed. The numbers of these years are extrapolated to
100% in order to make a valid comparison.

The Dutch healthcare insurance system requires referral by
a GP before a patient can visit a medical specialist such as
an orthopedic surgeon. To calculate the incidence of DRGs,
and thus the trend in referrals by mostly GPs, information was
gathered from the Dutch Central Bureau of Statistics (Statline
2018).

Additionally, an online survey (see Supplementary data)
was performed with a small cohort of GPs and orthopedic sur-
geons. GPs were randomly selected from a database of the
university and the orthopedic surgeons were selected from
the Dutch orthopedic association database. All of the invited
GPs (n = 33) and orthopedic surgeons (n = 23) filled in the
form. They were asked about their experiences with shoulder
complaints, the guideline, and if they changed their treatment
strategies as a result of the guideline.

Statistics

Descriptive statistics were used for the annual incidence rates
of referred patients for a specific DRG per 100,000 inhabit-
ants. To get an impression of the effect of the dissemination
of the guideline, total numbers of DRGs in the Netherlands
were calculated and compared with the baseline year (2012)
and with each subsequent year. 95% confidence intervals (CI)
of the difference between these 2 proportions were calculated
(Fleiss et al. 2013). SAS version 9.4 (SAS Institute, Cary, NC,
USA) was used.

Ethics, funding, and potential conflicts of interest

This study was reviewed and approved by the medical ethi-
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ister: 201501203-2018/259). There was no special funding for
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declared by any of the authors.

Results
Incidence

From 2012 to 2016 a total of 237,960 patients were diag-
nosed by orthopedic surgeons with DRG 1450 “tendinitis
supraspinatus/biceps, i.e., impingement” and 97,900 patients
with DRG 1460 “rotator cuff/biceps tendon tear.” In 2016,
fewer patients were diagnosed with a tendinitis supraspinatus/
biceps, i.e., impingement (DRG 1450) compared with 2012,
a decrease of 10%. More patients with rotator cuff or biceps
tendon tear (DRG 1460) were diagnosed in 2016 than in 2012,
an increase of 32% (Table 1). The referral pattern to orthope-
dic departments changed between 2012 and 2016. For DRG
1450 the incidence decreased from 2.96 to 2.63 per 100,000
inhabitants; for DRG 1460 the incidence increased from 1.06
to 1.38 per 100,000 inhabitants.
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Table 1. Numbers and incidences (per 100,000 inhabitants in the Netherlands) of DRG divided Surgery (%)
by nonoperative and operative treatment 40
B Tendinitis/impingement
35 Rotator cuff tear
Tendinitis supraspinatus/biceps, Rotator cuff or biceps tendon tear
i.e., impingement (DRG 1450) (DRG 1460) 807
Non- Non- 25 4
Referred Incidence operative Operative  Referred Incidence operative Operative
20 -
2012 49,591 2.96 42,443 7,148 17,793 1.06 12,597 5,196
2013 48,945 2.92 42,076 6,869 20,130 1.20 14,191 5,939 151
2014 47,401 2.82 41,375 6,026 21,156 1.26 15,015 6,141 10 -
20152 47,361 2.80 42,551 4,810 23,643 1.40 17,337 6,306
20162 44,662 2.63 40,585 4,077 23,389 1.38 17,593 5,796 5 -

2 Numbers extrapolated to 100%.

Table 2. Differences in patients who had surgery
for DRG 1450 (tendinitis supraspinatus/biceps,
i.e., impingement) for each year compared with

2012 and subsequent years quent years

Table 3. Differences in patients who had surgery
for DRG 1460 (rotator cuff or biceps tendon tear)
for each year compared with 2012 and subse-

2012 2013 2014 2015 2016

Figure 1. Percentages of surgeries of
total referred patients for each DRG.

Table 4. Surgical procedures

Baseline versus Difference (Confidence interval)

Baseline versus Difference (Confidence interval)

Shoulder

2012 2013 0.00 (-0.01 to 0.00) 2012 2013
2012 2014 —0.02 (-0.02 to —0.01) 2 2012 2014
2012 2015 —0.04 (-0.05t0 —0.04) @ 2012 2015
2012 2016 —0.05 (-0.06 to —0.05) 2 2012 2016
2013 2014 —-0.01 (-0.02 to —0.01) @ 2013 2014
2014 2015 —0.03 (-0.03 to —0.02) 2 2014 2015
2015 2016 —-0.01 (-0.01to —0.01) @ 2015 2016

0.00 (=0.01 to 0.01)
0.00 (-0.11 to 0.01)

Year Acromioplasty bursectomy

—0.03 (-0.03 t0 —0.02) 2 2012 9,025 1,974
—0.04 (-0.05 to —0.04) @ 2013 8,625 2,377

0.00 (—0.01 to 0.00) 2014 8,263 2,545
—-0.02 (-0.03 to —0.02) @ 2015 6,803 2,488
—0.02 (-0.03 to —0.01) @ 2016 5,310 2,335

2 Significant difference.

Surgery for DRG 1450 tendinitis supraspinatus/
biceps, i.e., impingement

Of the patients diagnosed with DRG, 1,450 14% underwent
surgery in 2012. This decreased to 9% in 2016 (Table 1). This
is a statistically significant drop when comparing 2012 with
2014, 2015, and 2016, but also when comparing the subse-
quent years with each other (Table 2).

Surgery for DRG 1460 rotator cuff or biceps tendon
tear

Of the 1,460 patients diagnosed with a DRG, 30% underwent
surgery in 2012. The percentage of referred patients who had
surgery decreased to 25% in 2016 (Table 1). This is a statisti-
cally significant drop when comparing 2012 with 2015 and
2016, but also when comparing 2014, 2015, and 2016 with
each other (Table 3).

Surgical codes

When looking at surgical codes a statistically significant
decrease in acromioplasties (41%) and an increase in bursec-
tomies (18%) is seen over the years (Table 4).

An overview of the percentages of the total referred patients
for each DRG treated surgically is depicted in Figure 1.

To gain an impression of the experiences with the guideline
an online survey (see Supplementary data) was performed on

2 Significant difference.

shoulder surgeons and GPs. 23 shoulder surgeons and 33 GPs
were reached. All but 2 shoulder surgeons were familiar with
the guideline and 19 considered it helpful with treating their
patients with SAPS; 19 surgeons stated that less than 10% of
the SAPS patients were treated surgically after the guideline
was published.

2 out of 33 GPs were familiar with the SAPS guideline but
11 of the GPs stated that they had changed their treatment the
past years; more patients are treated nonoperatively and not
referred to an orthopedic specialist.

Discussion

This study was conducted to investigate the effect of the intro-
duction of the Clinical Practice Guideline for Subacromial
Pain Syndrome. The results show that after publication of the
guideline, the number of patients referred with the diagnosis
of “impingement” or “tendinitis” decreased by 10%. Surgery
decreased, by 37% and 17% respectively, in the SAPS and rota-
tor cuff tear-related group. The proportion of surgical treatment
for “tendinitis” and “rotator cuff tear” decreased from 18% in
2012 to 15% in 2016. Also, a decrease in acromioplasties was
observed. Despite most GPs not being familiar with the SAPS
guideline they had changed their practice with fewer referrals.
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Our results are in line with international shifts in the treat-
ment of SAPS and rotator cuff tears, most likely as a result
of emerging evidence. In Finland a drop in acromioplasties is
seen from 1998 to 2011 (Paloneva et al. 2015). In Australia the
number of patients having a rotator cuff repair increased over
the years 2001-2013 (Thorpe et al. 2016). The same trend is
seen in the United States, with a decrease in acromioplasties
and a rise in rotator cuff surgeries (Mauro et al. 2012). The
international rise in patients undergoing surgical repair for a
rotator cuff tear may be the result of improved surgical options
during the latest 15 years.

The Clinical Practice Guideline for Diagnosis and Treat-
ment of Subacromial Pain Syndrome was completed in 2012.
Since 2012 more scientific evidence supports the recommen-
dations of the Clinical Practice Guideline. The most recent
RCT with surgical, sham surgical, and nonoperative treat-
ments for SAPS showed no benefit of surgery (Beard et al.
2018). The RCT of Farfaras et al. (2016) showed no difference
between open acromioplasty, arthroscopic acromioplasty, and
physiotherapy in the treatment of SAPS after 2-3 years, but
somewhat better results for the surgical groups compared with
the physiotherapy group after long-term follow-up (Farfaras
et al. 2018). Ketola et al. (2017) saw no benefit of surgical
treatment for SAPS after 10 years follow-up of an RCT. A
review of 2014 saw a benefit of physiotherapy compared with
controls (Gebremariam et al. 2014).

Several recent RCTs showed no benefit of surgery for
asymptomatic degenerative rotator cuff tears compared with
nonoperative treatment (Moosmayer et al. 2014, Lambers
Heerspink et al. 2015). No difference was seen either when
these treatments were combined with an acromioplasty (Kuk-
konen et al. 2015).

Several institutes have recognized elements that increase
the impact of clinical guidelines, like the standards of trust-
worthiness developed by the IOM (Institute of Medicine) of
the American National Academies, and derivative products
like physician—patient guides that help provide more practi-
cal information. The Dutch guideline fulfills these conditions.
Nevertheless, several clinical guidelines like those produced
by NICE (National Institute for Health and Care Excellence)
in the UK and other national bodies appear to play a limited
part in orthopedic decision-making (Grove et al. 2016).

Although formal codified knowledge in the form of clinical
guidelines still appears to play a modest part in orthopedic
surgery clinical practice decision-making, the coincidence of
new high-level scientific evidence provided by well-designed
and performed RCTs and the development of clinical guide-
lines will have an impact on orthopedic clinical decision-mak-
ing (Khan et al. 2013). We observed this effect in our study
period after implementation of our clinical guideline and the
publication of several RCTs that confirmed the conclusions of
our guideline.

The results of the survey show that the treatment strategies
of the orthopedic surgeons are roughly in line with the guide-

lines; fewer patients were treated surgically. However, only
2 out of 33 GPs were familiar with the SAPS guideline. All
GPs used the National General Practitioner Guideline (NHG)
“shoulder complaints” from 2008. We found a decline in
referrals from GPs, but still it is unclear whether this can be
attributed to the guideline.

Clinical orthopedic practice is difficult to change, as shown
in our study: SAPS is still treated surgically in 10% of cases.
This is also seen in the treatment of degenerative meniscal
tears. Several studies and clinical guidelines indicate that
arthroscopic debridement is of no benefit (Sihvonen et al.
2013, Thorlund et al. 2015) but arthroscopies on patients with
degenerative meniscal tears are still performed in the Nether-
lands (Rongen et al. 2018).

One of the flaws is that the data of this study were derived
from the database of the NZA, which started in 2012 with no
information preceding that. The effects we found may be the
result of a trend based on earlier reports. Another limitation is
the extrapolation of the database numbers for 2015 and 2016
to compare them with the preceding years. Although this may
influence the total number of patients with that diagnosis, the
relative number of surgical vs. nonoperative treatments is not
influenced because this is only recorded within the diagnos-
tic group. The surgical codes are used for a sole procedure
or as part of other surgery, such as arthroscopic lateral cla-
vicular resection, therefore the numbers are not always lim-
ited to DRG 1450 and 1460 but may also be registered from
other DRGs. On the basis of registration inaccuracies, a distal
clavicle resection could have been performed additional to an
acromioplasty, or vice versa. As the aim of the study was to
identify the number of procedures before and after the pub-
lication of the guideline, and the registration system did not
change, this will not have had an effect on the study results.

In summary, the introduction and dissemination of this
guideline seem to have contributed to implementation of more
appropriate healthcare and prevention of unnecessary surger-
ies. Although GPs refer fewer patients for SAPS, their educa-
tion can still be improved.

Supplementary data

The online survey is available as supplementary data in the
online version of this article, http://dx.doi.org/10.1080/
17453674.2019.1593641
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