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Abstract
Background: Guidelines for shoulder pain in general practice recommend treatment with
corticosteroid injections (CSI) if initial pain management fails. However, little is known about the
actual use and safety of CSIs in treatment by general practitioners (GP).
Objective: The objective of this study was to gain insight into the use and safety of CSIs for patients
with a new episode of shoulder pain in general practice.
Methods: A retrospective cohort study was conducted using a healthcare database containing
the electronic medical records of approximately 200,000 patients in general practice. A search
algorithm was constructed to identify patients with a new episode of shoulder pain between
January 2012 and December 2017. Data on the use of CSIs in 2 random samples (n = 1,000) were
manually validated for a 12-month period after the diagnosis.
Results: In total, 26% of the patients with a new episode of shoulder pain received a CSI. The
patient’s age (OR 1.03, 95% CI 1.02–1.04) and a history of shoulder pain (OR 1.52, 95% CI 1.13–2.12)
were significantly associated with the administration of a CSI. Half of the patients received the CSI
in the first consultation. The patient’s age was positively associated with the likelihood of receiving
the CSI in the first consultation (OR 1.01, 95% CI 1.00–1.02). No serious adverse reactions were
recorded by the GP.
Conclusion: In contrast to the guidelines, CSIs were frequently administered in the first consultation.
Older patients and patients with a history of shoulder pain were more likely to receive a CSI for
shoulder pain.
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Introduction
Guidelines on the management of shoulder pain in general practice
recommend corticosteroid injections (CSIs) as a treatment option if a
more conservative treatment has been applied initially and failed.1–4

It is estimated that in about 20–24% of patients with shoulder pain,
CSIs are given as a treatment by general practitioners (GPs)5–7 and
there are indications that CSI use in the management of shoulder
pain is increasing. A recent study of management of rotator cuff

© The Author(s) 2021. Published by Oxford University Press.
This is an Open Access article distributed under the terms of the Creative Commons Attribution-NonCommercial License (https://
creativecommons.org/licenses/by-nc/4.0/), which permits non-commercial re-use, distribution, and reproduction in any medium,
provided the original work is properly cited. For commercial re-use, please contact journals.permissions@oup.com

1

Family Practice, 2021, Vol. XX, No. XX

2

Key Messages
• One-quarter of the patients were treated with a corticosteroid injection (CSI).
• Half of the patients who received a CSI, got the CSI in the first consultation.
• Patients with a history of shoulder pain and elderly were more likely to get a CSI.

Methods
Design and setting
A retrospective cohort study was performed using the Rijnmond
Primary Care database (RPCD). The RPCD is a region-specific derivative of the Integrated Primary Care Information (IPCI) database,

under the supervision of the Department of General Practice of the
Erasmus Medical Center. The medical records of patients in the
database are pseudonymized and contain information on demographics, signs and symptoms, diagnoses (using the International
Classification of Primary Care [ICPC] codes), clinical findings, laboratory test results, drug prescriptions, referrals to specialists, and
hospitalization. In the Netherlands, each citizen is registered with a
GP and they are fully insured for primary care without co-payment.
The GP is the first point of care for complaints that require medical care. More details on the IPCI database have been published
elsewhere.23 The RPCD contained over 200,000 patient records
from more than 100 GPs in the greater area of Rotterdam, the
Netherlands, at the time of our study. This study was approved by
the Governance Board of Rijnmond Primary Care (project number
19.03).

Study population
Our study population consisted of all adult patients (≥18 years) who
had consulted their GP with a new episode of shoulder pain between 1 January 2012 and 31 December 2017. This population was
selected by using the ICPC codes for shoulder pain, L08.00 (shoulder
symptoms/complaints) or L92.00 (shoulder syndrome/PHS). An episode was considered new if the patient had not been diagnosed with
one of these ICPC codes in the preceding 12 months. Consequently,
a patient could be included more than once during the 5-year study
period. All eligible patients had at least one year of valid data available after the initial diagnosis. To study our objectives, 2 patient
samples were constructed (Fig. 1).

Fig. 1. Flow chart showing the patient sample selection. A) Selection of sample 1: Patients with a new episode of shoulder pain. B) Selection of sample 2: Patients
with a new episode of shoulder pain who received a corticosteroid injection (CSI).
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related shoulder pain by GPs in Australia reported a doubling in the
use of CSIs by GPs, from 9.8% in 2000 to 19.7% in 2016.7
Although CSI use in the management of shoulder pain in general
practice is increasing, the role of CSIs for the treatment of shoulder
pain is still subject to debate. Systematic reviews of the effects of
CSIs on shoulder pain only found evidence for a short-term (<12
weeks) positive effect on pain; no long-term effect was found.8–20
Besides a lack of evidence for the long-term effectiveness, there are
also safety concerns regarding the CSI. A recent systematic review of
the impact of CSIs on rotator cuff health and repair reported that
CSIs may have deleterious effects on rotator cuff healing and are associated with significant adverse events after a rotator cuff repair.21
However, the reported frequency of serious adverse events in trials
with CSI for tendinopathy is low: only one serious adverse event
(tendon rupture) was found in 991 trial participants.22
This study aimed to gain insight into the use and safety of CSIs
for shoulder pain in general practice using a retrospective cohort
based on a GPs’ database. The secondary aim of the study was to
identify patient characteristics associated with the administration of
a CSI, the administration of a CSI at the first consultation, and the
administration of more than one CSI.
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Sample 1: patients with a new episode of shoulder
pain (n = 1,000)

Interaction effects for all predictor variables were tested for significance. A P-value less than 0.05 was considered statistically significant. All calculations were performed using SPSS (version 25).

Results
Our search algorithm identified 18,678 adult patients with a new
episode of shoulder pain in the Rijnmond Primary Care database
(2012–2017). A total of 3,730 patients had to be excluded because
they did not have 12 months of valid follow-up data available. This
resulted in a total study population of 14,948 patients, of whom
56% were women; the mean age was 53.9 years (SD 16.2).

Sample 2: patients with a new episode of shoulder
pain receiving a CSI within 12 months after initial
diagnosis (n = 1,000)

Sample 1: patients with a new episode of shoulder
pain (n = 1,000)

This sample consisted of patients from the study population with
a new episode of shoulder pain cases who received a CSI within
12 months after the initial diagnosis (n = 2,845). Patients were
selected for this cohort using an extensive algorithm. The algorithm
included all Anatomical Therapeutic Chemical (ATC) codes, all action codes, and all free text registered by the GP. The ATC codes included for a CSI were: H02AB08, H02AB06, H02AB04, H02BX01,
and C01BB01. The action code, 13023, which is the code for the
administration of a CSI, was also included in our algorithm. Finally,
free text registered by the GP at each consultation was used to include cases with the keywords ‘R/x st kena’, which indicates the
prescription of a CSI. A random sample of 1,000 cases was drawn
from the constructed cohort for further analyses. All cases in this
random sample were studied in detail, from the initial diagnosis until
12 months following the CSI. Cases were excluded if the CSI was
not administered or was administered for a different complaint. This
second sample was used to determine the frequency and timing of
a CSI and any adverse reactions, and to determine which patient
factors are associated with receiving the injection at the first consultation and receiving more than one injection (Fig. 1B).

Sample 2: patients with a new episode of shoulder
pain receiving a CSI within 12 months after initial
diagnosis (n = 1,000)

Variables
Relevant patient characteristics were extracted from the full medical
record files in both samples. These characteristics were age at first consultation, sex, history of shoulder complaints (an episode of shoulder
complaints ≥12 months before the current episode), and the presence
of the following comorbidities: diabetes (type 1 or 2), rheumatic disease (fibromyalgia, polymyalgia rheumatica, rheumatoid arthritis, or
Bechterew’s disease), and osteoarthritis (knee osteoarthritis, hip osteoarthritis, or peripheral osteoarthritis). Furthermore, all adverse reactions within 3 months after the initial CSI that were recorded in the
free text by the GP were extracted from the medical file.

Statistical methods
Descriptive statistics were used to describe the patient characteristics, frequency, and timing of the CSI and adverse reactions. A multivariate logistic regression analysis of sample 1 was performed to
predict the probability that a patient would receive a CSI in the
12 months following the initial diagnosis. For sample 2, a multivariate logistic regression analysis was performed to determine the
likelihood of receiving more than one CSI and to determine the likelihood of receiving a CSI at the initial consultation. The following
patient characteristics at the time of the initial diagnosis were used as
predictor variables: age, sex, history of shoulder complaints, and the
presence of comorbidities: diabetes, rheumatic disease, osteoarthritis.

In this sample of 1,000 patients with a new episode of shoulder
pain, 84 patients had to be excluded because they did not meet the
criteria for the definition of shoulder pain1 (Fig. 1). Therefore, the
positive predictive value (PPV) for the algorithm was 91.6%. Of
the included patients (n = 916), 58% were female and the mean age
was 53.8 years (SD 15.5). In total, 31% had a history of shoulder
pain, 13% had a diagnosis of osteoarthritis, 10% had diabetes and
only 2% had a diagnosis of a rheumatic disease. In this sample,
237 patients (26%) received a CSI administered by the GP within
12 months after the initial shoulder pain diagnosis (Table 1).
In the multivariate logistic regression analysis, the patient’s age
(OR 1.03, 95% CI 1.02–1.04) and history of shoulder complaints
(OR 1.52, 95% CI 1.13–2.12) were positively associated with the
likelihood of receiving a CSI within 12 months. Sex and the presence of a diabetes diagnosis were not associated with receiving a CSI
(Supplementary Table 1).

In the sample of 1,000 patients with a new episode of shoulder pain
receiving a CSI within 12 months after initial diagnosis, 32 patients
Table 1. Characteristics of sample 1: patients with a new episode of
shoulder pain and the incidence of the administration of a corticosteroid injection (CSI) within 12 months after the initial shoulder
pain diagnosis (2012–2017).
Baseline characteristics

Sex
Male
Female
Age (years)
Mean (SD)
Medical history
 History of shoulder
complaintsa
Comorbidities
Diabetes
Rheumatic diseases
Osteoarthritis

Full sample
(n = 916)

No CSI
(n = 679)

CSI
(n = 237)

381 (42)
535 (58)

291 (43)
388 (57)

90 (38)
147 (62)

53.8 (15.5)

52.2 (15.7)

58.4 (13.8)

285 (31)

193 (28)

92 (39)

93 (10)
22 (2)
115 (13)

69 (10)
12 (2)
74 (11)

24 (10)
10 (4)
41 (17)

Data are presented in numbers (percentages) unless mentioned otherwise.
a
A history of shoulder complaints was positive if the patient had an episode of shoulder complaints ≥12 months before the current episode.
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From the total study population of patients with a new episode of
shoulder pain (n = 14,948), 1,000 cases were randomly selected. All
cases in this sample were screened manually, and cases were excluded
that were wrongly coded with the ICPC code L92 or L08, based on the
free-text written by the GP. In this sample, all consultations and treatments within 12 months after the initial shoulder diagnosis regarding
the current shoulder pain episode were extracted. This sample was
used to determine the incidence of a CSI and to determine which patient factors are associated with the administration of a CSI (Fig. 1A).
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by the GP was extracted. Furthermore, the positive predictive values
of both the algorithms used to select our cases were high (91.6% and
96.8%, respectively).
However, the GP medical record is not primarily meant for data
collection and has its limitations.24 First, in this study we relied
solely on the data recorded by the GP. For instance, the duration,
cause, origin, and information on any previous non-GP treatments
of shoulder pain (e.g. physiotherapy or over-the-counter medication)
were often not reported in the medical files. It can be assumed that
these factors do influence the choice of treatment by the GP, making
the logistic regression models used in this study to predict the use of
CSIs prone to potential residual confounding. Furthermore, specific
information on the use of CSIs, such as dose, location of the injection, or the GP’s rationale for the use of a CSI, was not available in
the medical record. Secondly, for this study we were dependent on
what the patient tells the GP and whether the patient consults the
GP. For example, if a patient experienced a side effect of the CSI but
did not consult the GP or did not mention it to the GP, it was not
recorded in our study.
Although the use of medical records for data collection has its
limitations, one strength of this study lies in its retrospective design.
GPs could not have been influenced in their use of CSIs by this study
design. Furthermore, in the Netherlands, all patients must be registered with a GP and the GP is the first point of care for complaints
that require medical care. Therefore, our results can be considered to
be a true representation of the actual use of CSIs as a treatment for
shoulder pain in primary care.

Discussion
Key results
In this retrospective cohort study, we examined the use of CSIs by
the GP in the treatment of shoulder pain. This study found that a
quarter of patients with a new episode of shoulder pain received a
CSI within 12 months after the initial diagnosis. Furthermore, we
found that in half of the cases the GP administered the CSI as the
initial treatment, which is not in accordance with the current guidelines.1–4 Older patients were more likely to receive a CSI, to receive
the CSI at the first consultation, and to receive multiple CSIs within
1 year after the initial diagnosis.

Comparison with existing literature
Our study found that 26% of the patients with a new episode of
shoulder pain received a CSI administered by the GP. This is in line
with other studies, which observed percentages ranging from 20%
to 24%.5–7 The small difference could be explained by the difference
in inclusion criteria. Our study only included patients with a new
episode of shoulder pain, while other studies also included prevalent
cases. Furthermore, our study included all patients with shoulder
pain, irrespective of the origin, while other studies only included patients with rotator cuff-related pain.7
In 49.8% of the patients who received a CSI, the CSI was given
in the first consultation. This is not in line with the recommendation
in the guidelines, which states that the GP should start with advice,
give information, and prescribe analgesics.1–4 However, we found a

Strengths and limitations
A major strength of this study is that both samples (each with
N = 1,000) were manually validated and screened, including the freetext written by the GP, from the initial diagnosis through 12 months
of follow-up. This ensured that only valid cases were used in our
analyses and all information on the use and safety of CSIs recorded

Table 2. Characteristics of sample 2: patients with a new episode of shoulder pain who received a corticosteroid injection (CSI) within
12 months after the initial shoulder pain diagnosis, and the frequency and timing of the corticosteroid injections (2012–2017).
Baseline characteristics

Sex
Male
Female
Age (years)
Mean (SD)
History of shoulder complaintsa
Comorbidities
Diabetes
Rheumatic diseases
Osteoarthritis

Full sample (n = 968)

Number of injections

Injection at first consultation

1

>1

No

Yes

384 (40)
584 (60)

262 (41)
373 (59)

122 (36)
211 (63)

177 (36)
305 (63)

207 (43)
279 (57)

58.8 (13.7)
357 (37)

57.8 (13.8)
241 (38)

60.7 (13.3)
116 (35)

57.5 (13.5)
168 (35)

60.1 (13.8)
189 (39)

123 (13)
32 (3)
159 (16)

74 (12)
20 (4)
91 (14)

49 (15)
12 (3)
68 (20)

59 (12)
23 (4)
75 (15)

64 (13)
9 (3)
84 (17)

Data are presented in numbers (percentages) unless mentioned otherwise.
a
A history of shoulder complaints was positive if the patient had an episode of shoulder complaints ≥ 12 months before the current episode.
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had to be excluded, because the CSI was either not administered or
was administered for a different, non-shoulder related, complaint
(Fig. 1). Therefore, the PPV for this algorithm was 96.8%. In the
final sample (n = 968), 60% were female and the mean age was
58.8 years (SD 13.7). A history of shoulder pain was seen in 37%
of the patients, 16% had a diagnosis of osteoarthritis, 13% had diabetes, and only 3% had a diagnosis of a rheumatic disease.
In this sample, 486 patients (50%) received the CSI at the first
consultation. In total, 333 patients (34%) received more than 1 CSI
during 12 months of follow-up, 258 patients received 2 CSIs, and
75 patients received 3 or more CSIs, one of whom received 6 CSIs
(Table 2).
In the multivariate logistic regression analysis, only the patient’s
age was positively associated with the likelihood of receiving
the CSI at the first consultation (OR 1.01, 95% CI 1.00–1.02)
(Supplementary Table 2) and with the likelihood of receiving more
than 1 CSI (OR 1.01, 95% CI 1.00–1.02) (Supplementary Table 3).
In 43 patients (4%), adverse reactions were recorded by the GP
within 3 months after the initial CSI administration. No serious adverse reactions were reported by the GP. The most common side
effects were as follows: local skin reaction, hyperglycemia, and abnormal menstruation (Table 3).
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Table 3. Reported adverse reactions within 3 months after the CSI.
No.

Local skin reaction
Hyperglycaemia
Abnormal menstruation
Flushing
Arrhythmia
Increased pain
Headaches
Cramps
Vertigo
Nausea

14
9
6
5
4
4
3
2
1
1

N = 968. Forty-three patients (4%) had reported adverse reactions. In 4
patients, more than 1 adverse reaction was reported.

wide variety of patient and shoulder characteristics presented at the
first consultation in general practice, which could explain why GPs
decided to deviate from the guideline. Furthermore, as previously
mentioned, we did not have any information on over-the-counter
medication or other possible treatments before the first consultation
with the GP. It could be that patients who had already had other
treatments before the first consultation received a more intensive
treatment by the GP at the first consultation.5
The patient’s age and history of shoulder complaints were both
positively associated with the administration of a CSI by the GP.
This is in line with the findings of other studies. Feleus et al.5 found
that older patients (46–64 years) were more likely to receive a CSI
compared to younger patients (18–45 years). A possible explanation for an increase in the likelihood of receiving a CSI with an
increase in the patient’s age could be because GPs are more reluctant to prescribe NSAIDs or opioids in the elderly population25,26
or they expect better or similar results for younger patients with
other, less invasive treatment options (e.g. physical therapy or
NSAIDs).
In the 968 patients who received a CSI, no serious adverse reactions were recorded by the GP. Minor side effects that were reported
include local skin reactions, hyperglycemia, and abnormal menstruation. These side effects are well known and have been described in
previous studies on the adverse reactions of CSIs.22,27,28 However, a
more recent review points out the possible adverse impact of CSIs on
rotator cuff tendon health.29
This review included in vitro and in vivo studies of tendon health
after a CSI and showed that there are molecular and biomechanical changes, such as increased apoptosis, decreased cellular proliferation, and decreased maximal load to failure of the tendon. The
authors concluded that practitioners should be aware of these deleterious effects. Although our study found no serious adverse reactions, we want to emphasize the need for this awareness among GPs
administering CSIs in elderly patients, who presumably already demonstrate degenerative changes in the targeted tissue.

Conclusion
In conclusion, we found that CSIs were commonly applied by the
GP in the treatment of shoulder pain and were often administered
in the first consultation. Older patients were more likely to receive a
CSI, receive a CSI in the first consultation, and receive more than 1
CSI. Although the rationale of the GP for the administration of a CSI
were unknown, it is remarkable that the patient’s age has a significant influence on the choice by the GP to administer a CSI. Further
studies should be done in order to reveal the rationale by the GP for
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