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Background: Musculoskeletal joint pain of varied etiology can be diagnosed and treated with 

joint and soft-tissue corticosteroid injections.

Purpose: The purpose of our study was to compare patients’ bodily pain and quality of life 

(QOL), in addition to the procedural benefit and patient satisfaction, before and after musculo-

skeletal injections in the office setting.

Patients and methods: Patients were eligible for recruitment if they were over age 18 and 

had an injection for musculoskeletal pain from a primary care provider in an office procedural 

practice. Included in our analysis were knee joint/bursa, trochanteric bursa, and shoulder joint/

bursa injection sites. The variables measured were pain, benefit from the injection, QOL physical 

and mental components, and patient satisfaction. This was a retrospective cohort study approved 

by the institutional review board.

Results: Patients’ pain was assessed by the patients using a six-point Likert scale (none, very 

mild, mild, moderate, severe, and very severe). We noted that self-perception of pain decreased 

from 3.10 (± standard deviation at baseline 0.96) before to 2.36 (± standard deviation after the 

infection 1.21) (P = 0.0001) after the injection. In terms of the impact on QOL, our patients had 

a pre-injection physical score of 37.25 ± 8.39 and a mental score at 52.81 ± 8.98. After the injec-

tions, the physical score improved to 42.35 ± 9.07 (P = 0.0001) and the mental to 53.54 ± 8.20 

(P = 0.0001) for the overall group. Ninety-six percent of the patients reported they were satisfied 

or extremely satisfied in the procedure clinic.

Conclusion: In this study, we found significant pain relief and improved physical QOL in 

patients undergoing an injection in the knee joint/bursa, shoulder joint/bursa, or trochanteric 

bursa by primary care providers in the office setting.

Keywords: injections, musculoskeletal, quality of life, joints, efficacy

Introduction
Musculoskeletal injections are an effective treatment for joint and soft-tissue pain, due 

to a variety of causes. Typically, providers initially address musculoskeletal and, in 

particular, joint pain with oral systemic anti-inflammatory agents; however, studies have 

highlighted the effectiveness of local injections as monotherapy in certain settings.1–3 

Injection therapy is performed by a variety of providers, including orthopedic surgeons, 

rheumatologists, physiatrists, podiatrists, and primary care physicians (family medi-

cine, internal medicine). While studies have shed some light on the efficacy of these 

injections4 and have compared variations in utilization patterns of corticosteroids and 

local anesthetics between different specialty and primary care providers,5 it is unclear 

how these procedures improve patients’ quality of life (QOL) when performed by 

primary care physicians in a purely outpatient setting.
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In addition to improving pain, patients often undergo 

local injection therapy as a means of improving their QOL. 

The use of quality as a benchmark of superior medical care 

is becoming increasingly important. Self-assessment is an 

often-used means of examining the effects of an intervention 

on a patient’s QOL. One such self-survey is the Short Form-8 

(SF-8), which has been previously used in studies of injection 

therapy.6,7 There are a few studies from primary care practices 

where a patient database was used to track the effectiveness 

of injection-therapy procedures. However, most databases 

are of studies with small patient numbers or are from mainly 

rheumatology practices, some of which examine the utility 

of ultrasound-guided injections.8,9 To our knowledge, this is 

the first study of its size to examine patients’ QOL outcomes, 

following local injection therapy in a primary care setting, 

using a simple self-assessment tool such as the SF-8 as part 

of a provider-maintained patient database.

The primary purpose of this study was to determine 

if patients experienced an improvement in pain and QOL 

parameters after joint and soft-tissue injections. The second-

ary outcome of interest involved determining patient satis-

faction with the procedure itself. To answer these questions, 

we developed and reviewed a registry of patients undergoing 

injections in an outpatient, primary care, multidisciplinary 

procedural practice, which involved physicians, registered 

nurses, and licensed nurse practitioners.

Material and methods
Study design
This was a retrospective cohort study of 1188 adults, over 

age 18, seen in Mayo Clinic’s Primary Care Internal Medicine 

practice, in Rochester, Minnesota. The study was approved by 

Mayo Clinic’s Institutional Review Board and was conducted 

according to the principles of the Declaration of Helsinki.10

Setting
The study was conducted in an outpatient procedural prac-

tice within the larger outpatient practice in Rochester. The 

decision to proceed with the injection and the injection site 

were determined by the patients’ primary care providers. 

Patients were injected by select primary care providers 

proficient in musculoskeletal injections who formed the 

outpatient procedural practice within the larger outpatient 

primary care practice. Patients gave their clinical consent 

for injection in accordance with standard clinical practice. 

The records of the participants were evaluated from July 

2010 to June 2011. Data were collected from the same 

time period.

Participants
Patients were over the age of 18. Patients were eligible for 

recruitment if they had an injection for musculoskeletal 

pain in the procedural practice during the period mentioned 

above. In concordance with Minnesota law, participants 

were excluded if they did not give authorization for medical 

record use.

Technique
We included injections around the knee (joint and bursa), 

shoulder (joint and bursa), and hip (trochanteric bursa) 

in the analysis. The technique for most of these injec-

tions was landmark-guided appropriate for the region. 

Some providers aspirated joint and bursal fluid prior to 

injections; however, this information was not collected. 

All primary care physicians performing the procedures had 

direct-observation training experience for 6 to 8 weeks 

before independently performing the procedures. One 

provider with ultrasound training did selected procedures 

around the knee and shoulder by utilizing ultrasound 

guidance.

Variables
There were four primary outcome variables: pain, benefit 

from the injection, QOL, and patient satisfaction. We mea-

sured the mean pain scores before and after injection. In 

addition, we obtained and compared dichotomized pain data 

(significant pain – severe or very severe, versus no significant 

pain – none to moderate) before and after injection.

Patients’ QOL was measured using the SF-8, a validated 

measure of QOL. The SF-8 QOL survey consists of physical 

and mental QOL measures. Each component is scored from 

0 to 100, with higher scores reflecting a better QOL. All of 

the information was obtained through patient-completed 

pre-injection surveys in the office, prior to the procedure, 

and by nursing-staff follow-up telephone calls, 4 weeks 

post-procedure. Additionally, information regarding patients’ 

satisfaction and perceived benefit from the injection was 

collected on the follow-up phone calls. Patients’ satisfaction 

was measured using a four-point Likert scale: extremely 

satisfied, satisfied, somewhat satisfied, or not satisfied. 

Likewise, patients’ benefit from the injection was measured 

using another four-point Likert scale: no benefit, very little 

benefit, some benefit, or a lot of benefit. All of the above data, 

in addition to demographic information, were recorded in a 

procedural clinic registry database. The primary predictor 

variables were age and gender, which were obtained from 

the electronic medical record.
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Data sources and measurement
The primary data sources were the electronic medical record 

and the procedural clinic registry. The effectiveness of the 

procedures was collected as noted above.

Bias
The primary source of bias was the potential placebo  

response to the injection. The act of using a needle and having 

a specialized visit might have predisposed some participants 

to feel that the pain should improve after the procedure. There 

was also a potential for bias from the pre-injection survey, 

which was filled out by patients in the office, and from the 

post-injection information, which was collected through 

follow-up phone calls made by nursing staff. This was done 

because a majority of the patients did not need to present in 

person for another clinical evaluation.

Study size
All eligible participants were enrolled in the study.

Statistical methods
The demographic aspects of the cohort, using mean ± 

standard deviation for continuous variables or frequency 

(percentage) for categorical variables, were reported. The 

Student’s paired t-test was used to compare changes from 

pre- to posttesting in pain scores, and from SF-8 physical 

and mental scores. Pearson’s Chi-squared test was used to 

compare patient satisfaction with benefit from the procedure, 

following the injection. Any P-value of ,0.05 was considered 

statistically significant. All analyses were performed by SAS 

version 9.3 software (SAS Institute Inc, Cary, NC, USA).

Results
Patients
A total of 1456 records from 1188 participants were accumulated 

using the REDCAP database in this study from July 2010 to 

June 2011. All participants had authorization for participation 

in this research. There were 138 records with no follow-up 

information; therefore, they were excluded from analysis. Out of 

the remaining 1318 records, 97 had injections in locations other 

than a knee (joint and bursa), shoulder (joint and bursa), or hip 

(trochanteric bursa), and 33 had injections at multiple locations; 

hence, these records were also excluded (Figure 1).

Out of 1188 records, 839 (71%) were women and 

349 (29%) were men. Seventy-seven percent of the patients 

studied were over 60 years of age, with an average age of 

68.98 (20–99). The 968 participants studied had the following 

individual injections: 598 on the knee, 311 on the shoulder, 

and 279 on the hip. Forty-five (3.78%) of the injections 

used ultrasound and were not subcategorized. The average  

Charlson comorbidity index was 1.44 (0, 14) (Tables 1 and 2).

Outcomes
Overall, our patients had a pre-injection physical score of 

37.25 ± 8.39 and a mental score of 52.81 ± 8.98. After the injec-

tions, the physical score improved to 42.35 ± 9.07 (P = 0.0001) 

submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

239

Efficacy of musculoskeletal injections by PCPs

0.00%

No 
po

sts
ur

ve
y/r

at
ing

No 
po

sts
ur

ve
y

No 
ra

tin
g

Had
 in

jec
tio

n 
at

 o
th

er
 lo

ca
tio

ns

Had
 in

jec
tio

ns
 a

t m
ult

ipl
e 

loc
at

ion
s

Tot
al 

nu
m

be
r o

f u
se

ab
le 

ep
iso

de
s

10.00%

20.00%

30.00%

40.00%

50.00%

60.00%

70.00%

80.00%

90.00%

Figure 1 Patient demographics (from July 2009 to July 2011).
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and the mental to 53.54 ± 8.20 (P = 0.0001) for the overall group. 

Self-perception of pain also decreased from 3.10 (±0.96) to 2.36 

(±1.21) (P = 0.0001). Thus, the group, as a whole, felt improve-

ment after the procedure. By gender, men had a significant 

reduction in body pain scores and improvement in the physical 

score, but no change in the mental score. Women had improve-

ment in the physical and mental scores, as well as reductions in 

body pain scores (all P values were ,0.001). Subjects over age 

60 had improvement in physical and mental scores and reduc-

tion in overall body pain. Those under 60 had improvements in 

physical scores, but not mental scores (Table 3).

There were improved physical scores and reduced body 

pain across all three injected sites. Physical scores improved 

significantly for all three injection sites (knee, shoulder, and 

hip). Mental QOL improved with knee injections in females 

and those over 60 years of age; however, no change was noted 

for shoulder and hip injections.

Patient satisfaction with the injection was generally good 

overall, with 1142 patients (96%) reporting they were satisfied 

or extremely satisfied with the procedure clinic and 905 patients 

(76%) reporting some or a lot of benefit from the injection. There 

were no differences noted across age and gender. The perceived 

benefit of injections differed by joint site: the perceived benefit 

from knee injection was at 80% – higher than that from the 

shoulder injection, at 73%, and from the hip, at 70% (P = 0.014 

and P = 0.0008, respectively). The variables of gender, age, and 

injection site all showed the same trend (Table 4).

Discussion
In our study, we found a significant improvement in bodily 

pain scores 4 weeks after injections at the knee, shoulder, 

and the hip overall, and in all groups. The administration 

of a local steroid injection therapy, regardless of location 

or patient age, led to significant reduction in pain levels 

and improvement of physical QOL measures. These results 

support the notion that primary care physicians, well trained 

and experienced in the administration of local injection 

therapy, can reduce patients’ joint-pain levels and improve 

their physical QOL. Probably the most common uses for 

intra-articular corticosteroid injections are in the knees 

and shoulders of patients with degenerative joint diseases, 

including osteoarthritis. The benefit of local corticosteroid 
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Table 2 Disease severity

Variable Overall 
(n = 1188)

Knee 
(n = 598)

Shoulder 
(n = 311)

Hip 
(n = 279)

P value

Charlson index 1.4 ± 2.30 1 ± 2.11 1.6 ± 2.52 1.6 ± 2.42 0.1
MI, n (%) 57 (5%) 23 (4%) 24 (8%) 10 (4%) 0.019
CHF, n (%) 81 (7%) 43 (7%) 22 (7%) 16 (6%) 0.71
PVD, n (%) 84 (7%) 38 (6%) 25 (8%) 21 (8%) 0.61
CVD, n (%) 118 (10%) 57 (10%) 30 (10%) 31 (11%) 0.75
Dementia, n (%) 3 (0%) 2 (0%) 1 (0%) 0 (0%) 0.63
C_pulm, n (%) 200 (17%) 91 (15%) 52 (17%) 57 (20%) 0.16
Ulcer, n (%) 58 (5%) 26 (4%) 17 (5%) 15 (5%) 0.69
M_liver, n (%) 29 (2%) 14 (2%) 10 (3%) 5 (2%) 0.52
Diabetes, n (%) 163 (14%) 78 (13%) 46 (15%) 39 (14%) 0.76
C_diabetes, n (%) 58 (5%) 23 (4%) 20 (6%) 15 (5%) 0.21
Hemiplegia, n (%) 7 (1%) 3 (1%) 1 (0%) 3 (1%) 0.45
Renal, n (%) 86 (7%) 42 (7%) 25 (8%) 19 (7%) 0.81
S_liver, n (%) 2 (0%) 1 (0%) 1 (0%) 0 (0%) 0.64
Metastatic, n (%) 30 (3%) 10 (2%) 10 (3%) 10 (4%) 0.16
AIDS, n (%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)  
Rheum, n (%) 62 (5%) 27 (5%) 18 (6%) 17 (6%) 0.54
Cancer, n (%) 186 (16%) 90 50 46 0.84

Note: If a person has all variables, the Charlson index can be 33. 
Abbreviations: MI, myocardial infarction; CHF, congestive heart failure; CVD, cerebrovascular disease; PVD, peripheral vascular disease; DEMEN, dementia; CPULM, chronic 
pulmonary disease; M_liver, mild liver disease; C_diabetes, diabetes with end organ disease; Renal, moderate or severe liver disease; S_liver, moderate or severe liver disease; 
Metastatic, metastatic solid tumor; Rheum, connective tissue or rheumatologic disease.

Table 1 Demographics

Variable Overall (n = 1188)

Age 68.98 ± 13.41
Charlson comorbidity index 1.44 ± 2.30
Age, n (%)
  20–49 96 (8%)
  50–59 181 (15%)
  60–69 284 (24%)
  70–79 342 (29%)
  80+ 285 (24%)
Gender, n (%)
  Male 349 (29%)
  Female 839 (71%)
Procedure, n (%)
  Knee, n (%) 598 (50%)
  Shoulder, n (%) 311 (26%)
  Hip, n (%) 279 (23%)

Abbreviation: n, number.
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Table 4 Patient satisfaction ratings

Variable Overall 
(n = 1188) (%)

Knee 
(n = 598) (%)

Shoulder 
(n = 311) (%)

Hip 
(n = 279) (%)

P-value

Did you follow aftercare instructions: limitation of physical activity, after the musculoskeletal injection? 0.59
  Yes 964 (81) 484 (81) 254 (82) 226 (81)
  No 67 (6) 29 (5) 22 (7) 16 (6)
  Partly 154 (13) 82 (14) 35 (11) 37 (13)
How much benefit did you derive from the joint/bursa injection? 0.022
  No benefit 120 (10) 50 (8) 35 (11) 35 (13)
  Very little benefit 163 (14) 67 (11) 48 (15) 48 (17)
  Some benefit 317 (27) 166 (28) 88 (28) 63 (23)
  A lot of benefit 588 (49) 315 (53) 140 (45) 133 (48)
If a second injection was performed, how much benefit did you derive from that joint/bursa injection? 0.28
  No benefit 22 (8) 12 (7) 4 (8) 6 (13)
  Very little benefit 34 (13) 18 (11) 6 (12) 10 (21)
  Some benefit 77 (29) 53 (32) 16 (31) 8 (17)
  A lot of benefit 132 (50) 83 (50) 26 (50) 23 (49)
How would you rate your satisfaction in the procedure clinic? 0.47
  Extremely satisfied 849 (71) 434 (73) 212 (68) 203 (73)
  Satisfied 293 (25) 144 (24) 81 (26) 68 (24)
  Somewhat satisfied 32 (3) 15 (3) 12 (4) 5 (2)
  Not satisfied 14 (1) 5 (1) 6 (2) 3 (1)
Variables – combined ratings
How much benefit did you derive from the joint/bursa injection? 0.002
  No or very little benefit 283 (24) 117 (20) 83 (27) 83 (30)
  Some or a lot of benefit 905 (76) 481 (80) 228 (73) 196 (70)
How would you rate your satisfaction in the procedure clinic? 0.12
  Extremely satisfied or satisfied 1142 (96) 578 (97) 293 (94) 271 (97)
  Somewhat or not satisfied 46 (4) 20 (3) 18 (6) 8 (3)

injections into the knee has been well studied and reported 

in patients with osteoarthritis.11,12 This study reinforces the 

importance of these injections in the primary care office as 

a viable mechanism to reduce pain in all types of patients. 

Our study additionally highlights the positive impact of 

pain reduction on the overall QOL of people undergoing 

injection therapy.

In our evaluations, we found a difference in mental 

QOL when using a subgroup analysis. Men demonstrated a 

greater improvement in physical QOL measures, compared 

to mental QOL. Gender-related differences in response to 

injections have been reported in previous studies.13 The 

above finding in our study may reflect a lack of pain impact 

on men’s mental QOL, or it may reflect a greater pain impact 

on females’ mood. In the older adults, one likewise saw a 

greater impact of injections on mental QOL scores, compared 

to younger adults.

Across different injections sites, we found universal 

improvement in pain scores and physical QOL. It is fur-

ther interesting to note that the results across the different 

injection sites were similar across different age groups and 

genders. Certain studies have shown that more than 20% of 

injections are, in fact, not intra-articular.14,15 Thus, one might 

expect some differences between different injection types, 

depending upon the ease of intra-articular or intrabursal 

injection. This might be explained by some reports suggest-

ing that a precise intra-articular injection of a steroid may 

not be necessary for clinical benefit.15,16 By some reports, up 
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Table 3 Pre- and posttesting by injection location

Group Mean ± SD P-value

Pre Post

Physical score (higher better)
Overall (n = 1188) 37.25 ± 8.39 42.35 ± 9.07 0.0001

Knee (n = 598) 36.51 ± 7.98 42.06 ± 8.94 0.0001

Shoulder (n = 311) 39.56 ± 8.67 43.30 ± 8.99 0.0001

Hip (n = 279) 36.28 ± 8.48 41.93 ± 9.40 0.0001
Mental score (higher better)
Overall (n = 1188) 52.81 ± 8.98 53.54 ± 8.20 0.0001

Knee (n = 598) 52.88 ± 9.14 53.84 ± 7.97 0.0001

Shoulder (n = 311) 53.37 ± 8.32 53.64 ± 8.10 0.3609

Hip (n = 279) 52.05 ± 9.31 52.79 ± 8.76 0.0471
Body pain score (0–5/none–severe)
Overall (n = 1188)   3.10 ± 0.96   2.36 ± 1.21 0.0001

Knee (n = 598)   3.05 ± 0.98   2.27 ± 1.18 0.0001

Shoulder (n = 311)   3.01 ± 1.00   2.33 ± 1.24 0.0001

Hip (n = 279)   3.29 ± 0.88   2.58 ± 1.21 0.0001

Abbreviation: SD, standard deviation.
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to three-fourths of patients with osteoarthritis of the knee, 

receiving a local injection therapy, experience a significant 

positive response.17 We found similar clinical results, with 

over 76% overall noting an improvement in pain. Another 

study reported a wide variation of success – from conserva-

tive management that included physical therapy, injections, 

and systemic pharmacotherapy – of 33% to 92%, in patients 

with shoulder pain secondary to rotator cuff tear.18 Clinical 

and patient predictors identifying those most likely to benefit 

are scarce,19 forming an area of much-needed research and 

insight.

The majority of patients, including those that reported 

no clinical benefit, reported being significantly satisfied by 

their experience with the administration of injection therapy. 

Thus, 96% were satisfied or extremely satisfied, despite only 

a 76% self-perceived benefit. This may reflect the patients’ 

satisfaction with the attempt to improve the pain, even though 

the pain was not resolved. Many patients may perceive the 

benefits, which include improved pain levels, mobility, ability 

to participate in physical therapy, and QOL measures. How-

ever, a limiting factor of injection therapy is its short-term 

effectiveness.1,20 A Cochrane review reported corticosteroid-

containing joint injections to be more effective than a placebo 

or hyaluronic acid, with respect to pain relief, for up to 3 

weeks.1 However, some reports suggest that hyaluronic acid 

may be better for longer-term pain relief beyond 4 weeks.21 

The longer-term benefits of corticosteroids are questionable, 

and differences in outcomes between injection therapy and 

conservative management may not be significant.22

This study had both strengths and weaknesses. First, it 

relied on a self-report option as opposed to anthropomorphic 

measurements, which may have led to recall bias or other 

biases. Additionally, there may be a placebo effect from 

the injection. In a systematic review of the Cochrane data-

base, it was noted that for rotator cuff disease, subacromial 

steroid injection had a small benefit over placebo in some 

trials.23 The QOL questionnaire and self-reported pain are 

standard measures, which should be reproducible in other 

offices and clinical settings. The providers who performed 

these procedures are primary care providers who devote 

a part of their clinical practice to procedures. Therefore, 

results should be generalizable to those family medicine 

physicians and internists who routinely perform procedures 

in the office; however, the results of physicians performing 

the procedures less frequently may differ. The population of 

Olmsted County, and of southeastern Minnesota in general, 

is largely Northern European, so the results may differ in 

other populations.

Conclusion
In this study of 1188 patients, we found pain relief and 

improved physical QOL in patients undergoing a joint injec-

tion in the knee, shoulder, or hip. This improvement did 

not change by age, gender, or injection site. Mental QOL 

improved overall, but did so specifically in women and those 

over 60 years of age. Knee injections similarly improved 

mental QOL. Localized corticosteroid injections can be suc-

cessfully performed in an outpatient clinic by primary care 

physicians, and they can improve QOL.
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