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Abstract
Objectives: Evaluating treatment outcomes of local corticosteroid injections for work-related lower back pain (LBP) as the current evidence for 
the American College of Occupational and Environmental Medicine guidelines is considered insufficient to recommend this practice. Material and 
Methods: The authors conducted a retrospective study involving the patients who were treated with peri-articular and lower lumbar corticosteroid 
injections for work-related LBP at their occupational medicine clinic. Results: Sixty-four patients met the inclusion criteria. The average pain level 
was reduced from M±SD 5.1±2.0 to M±SD 3.1±2.3 after the corticosteroid injection (p < 0.0001). Thirty-five patients (55%) were discharged to 
regular duty; 23 (36%) were transferred to orthopedics due to persistent pain; and 6 (9%) were lost to follow-up. Conclusions: Corticosteroid injec-
tions for work-related LBP are effective in reducing pain and enhancing discharge to regular duty. Nonetheless, larger prospective trials are needed 
to validate these findings. Int J Occup Med Environ Health. 2021;34(1):111 – 20
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INTRODUCTION
Low back pain (LBP) is a public health concern in the work-
place, and most workers are expected to experience symp-
toms of LBP during their working life  [1]. Back pain is 
the  second leading cause of disability among American 
adults [2]. The 2010 Global Burden of Disease Study esti-
mated that LBP is among the top 10 diseases and injuries 
that account for the highest number of disability-adjust-

ed life years (DALYs) worldwide [3]. In 2010, the global 
point prevalence of LBP was 9.4% (95% confidence inter-
val (CI): 9.0–9.8), while DALYs had increased by 42.6%, 
from  58.2  million (95%  CI: 39.9  million–78.1  million) 
in 1990 to 83.0 million (95% CI: 56.6 million–111.9 mil-
lion) in 2010.
Occupational LBP represents a substantial economic and 
social burden  [4]. Lower back pain is the most common 
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ered [13]. Although the ACOEM guidelines recommend 
local anesthetics for trigger point injections, they do not 
recommend corticosteroid injections. Corticosteroids have 
anti-inflammatory properties that help to reduce pain [14]; 
however, the recent ACOEM guidelines consider steroid 
injections for acute low back or sacroiliac joint (SIJ) pain 
as “not-recommended  – class (I)” (where  A  – strongly 
not-recommended, B  – moderately not-recommended,  
C – not-recommended, and I – insufficiently not-recom-
mended). The steroid injection for trigger points (points 
of maximum tenderness) for LBP is also considered “not-
recommended – class (C)”. Notably, ACOEM based their 
rationale for not recommending trigger point steroid in-
jections on the absence of quality studies evaluating these 
injections for acute LBP and a lack of studies that would 
evaluate the efficacy of the injections for LBP on a longer-
term basis [12].
The pathophysiology of non-radicular LBP is usually non-
specific. Pain can arise from a number of sites, including 
the vertebral column, surrounding para-spinal muscles, ten-
dons, ligaments, and fascia. Thiese et al.  [15] investigated 
the anatomical locations of LBP among the working popu-
lation. The researchers classified the area of LBP into 5 an-
atomical regions: immediate para-spinal, left and right 
lateral lumbar, and left and right gluteal areas. The study 
found that about 76% of LBP cases arose in the immedi-
ate para-spinal area. Additionally, about 40% of the partici-
pants reported pain in >1 region [15].
It was found that 15–25% of LBP cases arise from SIJ [16]. 
However, the causes of SIJ involvement are diverse, and 
the diagnosis is often challenging [17]. In fact, SIJ disease 
is hard to confirm in clinical settings, and there are insuf-
ficient data to support any single diagnostic provocative 
test. While 15 publications have addressed the therapeutic 
effectiveness of SIJ injections, 1 clinical trial on 13 SIJs 
showed statistically and clinically significant improve-
ments with the  corticosteroid injection, although its va-
lidity was uncertain [18]. The ACOEM guidelines do not 

cause of job-related disability  [5]. Affected employees 
experience limited activity, a loss of productive time, and 
absenteeism from work, thus imposing a  high economic 
burden on individuals, families, communities, industry, 
and governments  [5]. In  the  USA, 25.7% of all work-
ers,  23.8% of workers aged 18–40 years, and 27.7% of 
workers aged  41–64 years experience back pain, costing 
the  healthcare industry USD 50–90.7 billion yearly  [6]. 
In  2016, the  total workers’ compensation benefits paid 
were USD 61.9 billion, and the employers’ costs for work-
ers’ compensations were USD 96.5 billion [7], equivalent 
to 0.85% of the 2016 GDP. In addition, low back disorders 
are disproportionately expensive, accounting for 10–33% 
of  U.S. workers’ compensation costs  [8–10]. Although 
two-thirds of LBP cases return to work within 1 month, 
about 17% and 7% of such cases experience work disabil-
ity for 1–6 months and for >6 months, respectively [11].
The 2016 Low Back Disorders Guidelines released by 
the  American College of Occupational and Environmental 
Medicine (ACOEM)  [12] classify LBP as acute (<1 month 
duration), subacute (1–3 month duration) and chronic 
(>3 month duration). The first-line recommended medication 
for acute, subacute and chronic LBP are generic non-steroi-
dal anti-inflammatory drugs (NSAIDs) such as ibuprofen or 
naproxen, in combination with non-pharmacological interven-
tions such as physical therapy [12]. The first-line interventions 
lead to an improvement in the majority of patients. Second-
line medications include one of the  other generic NSAIDs, 
while ACOEM recommends cyclooxygenase-2 (COX-2) selec-
tive inhibitors as third-line medications. The ACOEM guide-
lines moderately recommend muscle relaxants as the second-
line treatment for moderate-to-severe acute LBP inadequately 
controlled by NSAIDs. The  guidelines do not address new 
work-related LBP injuries for patients with pre-existing back 
injuries and back pain, yet in real life many work-related lower 
back injury patients have pre-existing LBP.
If conservative treatment does not provide symptoms 
relief, more invasive treatments are generally consid-
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outcomes between the patients who had received the injec-
tion within 30 days (acute LBP), between 31–90 days (sub-
acute LBP) and after 90 days (chronic LBP) by stratifying 
the data according to the time interval between the day of 
the  injury and the day of the steroid injection. The data-
set included basic demographic details. The authors cap-
tured dates of the  injury, the  initial visit, the  subsequent 
follow-ups and the day of the steroid injection. They noted 
the  use of NSAIDs, muscle relaxants and narcotics, and 
the number of physical therapy sessions completed before 
the steroid injection. In addition, they documented the day 
of discharge or referral to orthopedics.

Intervention
Steroid injections for LBP can be delivered with or with-
out imaging guidance (such as fluoroscopy or ultrasound). 
In  this study, the  authors performed these injections de-
pending only on the anatomical landmarks. The posterior 
superior iliac spine was used to identify the area of the injec-
tions (Figure 1). The authors used a 22-gauge 2'' or a 3.5'' 
spinal needle (depending on the size of the patient) to inject 
the medication into the SIJ and the peri-articular joint space 
with subsequent redirection of the needle to the area of max-
imal tenderness at the para-spinal muscles. The injection so-
lution was composed of triamcinolone at a dose of 20–40 mg 
(0.5–1 ml) mixed with 0.5–4 ml of 2% plain lidocaine with 
or without 0.5% bupivacaine. Written consent was obtained 
and standard precautions of trigger point steroid injections 
were applied in the maneuver.

Statistical analysis
The authors used SAS® 9.4 for the  data analysis. They 
performed a paired t-test (Figures 2a and 2b) to evaluate 
the difference in the pain levels on the day of the steroid 
injection and 1 week after the injection. The paired t-test 
was also used to compare the difference in the pain levels 
on the day of the  injection and on the day of discharge. 
A p-value of <0.05 was considered statistically significant.

describe the treatment outcomes for patients who receive 
both the  trigger point and SIJ steroid injections. There 
is a need to assess the effectiveness of an approach that 
takes into account the clinical diagnostic challenges of SIJ 
disease and the high prevalence of work-related LBP in 
the para-spinal lumbar region.
Currently, ACOEM does not recommend SIJ steroid in-
jections since previous studies where confined to popu-
lations with spondyloarthropathy, and the data were not 
applicable to the working population. Based on the above-
stated facts, there is a need for further studies on the effi-
cacy of SIJ steroid injections on the working population.
The objective of this study is to evaluate the  treatment 
outcomes of trigger point and SIJ steroid injections for pa-
tients with work-related acute, subacute and chronic LBP 
and SIJ pain, who have not responded to conservative 
treatment, by assessing changes in pain levels, and time 
to discharge.

MATERIAL AND METHODS
The Institutional Review Boards of Loma Linda University 
approved this study. The authors conducted a retrospective 
follow-up study of data collected from the electronic medi-
cal records of the patients seen at the Loma Linda Occu-
pational Medicine Clinic in April 2013–March 2018. They 
identified cases using the  International Classification of 
Diseases (ICD), both ICD-9 and ICD-10 codes, for lumbar 
strain, low back strain, sacroiliac dysfunction and sacroiliac 
sprain, who had received peri-articular SIJ or lower lumbar 
para-spinal muscle triamcinolone injections. They exclud-
ed cases with a history of fibromyalgia. The patients rated 
their pain level using the Visual Analogue Scale.
The authors analyzed the data of the entire cohort and as-
sessed the  differences in the  treatment outcomes before 
and after the steroid injection. They looked for any differ-
ences in the treatment outcomes between the patients with 
pre-existing back pain and those without pre-existing back 
pain. They then compared the differences of the treatment 



O R I G I N A L  P A P E R         K. MEDANI ET AL.

IJOMEH 2021;34(1)114

(a p-value for the  paired t-test of <0.0001). The overall 
mean duration of follow-up was M±SD 126±94 days.
Among those patients, 35 patients (55%) were subsequent-
ly discharged, 23 (36%) were transferred to orthopedic sur-
gery due to persistent symptoms despite steroid injections 
and other interventions, and 6 (9%) were lost to follow-up. 
Figure 3 demonstrates the study flow chart. The average 
pain level on the day of discharge for the discharged group 
was 0.4±0.8. The  average pain level on the  transfer day 
for the  transferred group was 4.3±2.1. The difference in 
the average pain levels between the day of the steroid in-
jection and the day of discharge in the discharged group 
was statistically significant (a p-value for the paired t-test 
of <0.0001). The  difference in the  average pain levels 
between the  day of the  steroid injection and the  day of 
the transfer in the transferred group was also statistically 
significant (a p-value for the paired t-test of 0.038). How-
ever, the magnitude of significance was smaller compared 
to the discharged group (0.038 vs. <0.0001).
Among the  64 patients involved in this study, 8 (13%) 
had pre-existing LBP (PLBP). The  average pain level 
for PLBP was 3.8±1.3, and the average duration of PLBP 
was 3.7±4.8 years. The average waiting time from the day 
of the  new injury to the day of the  steroid injection 
for  PLBP was  19.1±17.2 days compared to 67.2±70.0 
days for the  patients without PLBP. The  difference in 
waiting time between the 2 groups was statistically signifi-
cant (a p-value of <0.0001). The mean total duration of 
the follow-up was shorter by 34.5 days for PLBP; however, 
this difference was not statistically significant (p = 0.42). 
The transfer rates between the patients with PLBP or LBP 
were not statistically significant. The difference in the av-
erage pain level on the day of  discharge for PBLP was not 
significantly different from those without PLBP (p = 1).
The authors classified the  patients into groups based on 
the  interval between the day of the  injury and the day of 
the steroid injection; acute LBP (within 30 days), subacute 
LBP (31–90 days) or chronic LBP (after 90 days). There 

RESULTS
The authors identified a  total of 64 patients who fit 
into their study criteria. The  median age was 40 years 
(range: 18–70 years). Seventy percent of the study popu-
lation were women; 62  patients (97%) used NSAIDs 
while 58 (91%) received muscle relaxants (cyclobenzaprine 
or methocarbamol) before the  steroid injection;  35  pa- 
tients (55%) used narcotics (acetaminophen with co-
deine, tramadol, hydrocodone or oxycodone) (Table  1), 
and 53 (83%) had received ≥1 physical therapy session(s) 
before the steroid injection. The median waiting time from 
the date of the injury to the date of the injection was 42 days 
(range: 1–394 days). The first follow-up after the steroid 
injection was scheduled in a median of 1 week (range: 1–6 
weeks). The average initial pain level for all patients on 
their first visit to the clinic was M±SD 6.3±2.1. The av-
erage pain level on the  day of the  injection was  M±SD 
5.1±2.0, while the  average pain level for the  patients 
at the  first follow-up visit after the  steroid injection 
was M±SD 3.1±2.3. The difference in the average pain 
levels between the day of the intervention and the first fol-
low-up visit after the injection was statistically significant 

Figure 1. Sacroiliac joint steroid injections  
in the peri-articular space
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Table 1. Characteristics of the patients who received a sacroiliac joint steroid injection in April 2013–March 2018  
at the Loma Linda University Medical Center, Loma Linda, USA

Variable

Participants
(N = 64)

total
with LBP

acute
(N = 24, 38%)

subacute
(N = 26, 41%)

chronic
(N = 14, 22%)

Age [years] (Me (range)) 40 (18–70) 35 (22–70) 44 (25–64) 45 (18–59)
Women [n (%)] 45 (70) 18 (75) 17 (65) 10 (71)
Pre-existing back injury [n (%)] 26 (41) 12 (50) 9 (35) 5 (36)
Treatment modalities before the injections
NSAIDs [n (%)] 62 (97) 23 (96) 25 (96) 14 (100)
muscle relaxants [n (%)] 58 (91) 19 (79) 25 (96) 14(100)
narcotics [n (%)] 35 (55) 14 (58) 15 (58) 6 (43)
physical therapy sessions performed [n]  
(Me (range))

6.5 (0–12 ) 6 (0–13) 6 (0–12)

Subjective clinical measures
pre-existing back pain [n (%)] 8 (13) 6 (25) 2(8) 0
back pain level (VAS) (M±SD)

initial 6.3±2.1 6.6±2.1 6.0±2.0 6.3±2.2
on the day of the injection 5.1±2.0 5.3±2.1 5.0±2.1 5.0±1.7
at the first follow-up visit (a median of 1 week) 
after the steroid injection

3.1±2.3 3.6±2.7 2.8±2.1 2.8±1.9

on the day of discharge for the discharged group  
(N = 35)

0.4±0.8 0.4±1 0.3±0.9 0.4±0.7

on the day of transfer to orthopedics 
for the transferred group (N = 23)

4.3±2.1 4.4±2.6 4.5±1.4 3.7±2.5

Follow-up [days] (Me (range))
the steroid injection group
prior to (waiting time) (N = 64) 42 (1–394) 15 (1–29)* 50 (32–86)* 118 (91–394)*
post (N = 64) 45 (0–328) 41 (14–328) 51 (7–312) 43 (0–112)
total (before and after steroid injection) (N = 64) 87 (26–481) 57 (26–352)* 118 (48–362)* 175 (117–481)*

the discharged group
post-steroid injection (N = 35) 42 (0–328) 37 (14–328) 52 (13–217) 34 (0–112)
total (before and after the steroid injection)  
(N = 35)

120 (34–481) 53 (34–352)** 118 (49–277)** 162 (120–481)**

the transferred group
post-steroid injection (N = 23) 47 (7–312) 44 (20–78) 41(7–312) 79 (21–90)
total (before and after the steroid injection)  
(N = 23)

77 (26–362) 70 (26–86) 79 (48–362) 176 (117–187)
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illness between the  discharged and transferred patients 
(Table 2). Additionally, the initial pain level, the duration of 
symptoms prior to the steroid injection and the use of nar-
cotic medications were not different between the 2 groups. 
However, the  transferred group had a  significantly higher 
positive findings in their magnetic resonance imaging (fea-
tures of the  lumbar spine degenerative disc disease) when 
compared to the discharged group (p = 0.016) (Table 2).

DISCUSSION
This study describes the therapeutic approach to treating 
occupational LBP with the use of corticosteroid injections 
for patients whose symptoms do not respond to conser-
vative treatment. The average median follow-up duration 
after the steroid injection for all the patients involved in 
the study was 45 days. Notably, 55% of the patients report-
ed significant improvements and were subsequently dis-
charged; 36% were transferred to orthopedic surgery due 
to persistent symptoms; and 81% had signs of improved 
symptoms at least in the short- or intermediate-term fol-
low-up. These findings indicate that corticosteroids com-
bined with local anesthetic injections are generally safe 
and effective in improving symptoms at least for the  in-
termediate-term follow-up (6 months after discharge).

were 24 acute (38%), 26 subacute (41%), and 14 chronic 
(22%) LBP patients   (Figure 3). There was no statistical 
difference in the mean age, gender distribution or the ini-
tial pain levels between the 3 groups (Table 1). The differ-
ence in the use of NSAIDs, muscle relaxants and narcotics 
among the 3 groups was not significant. The higher preva-
lence of pre-existing pain for acute LBP (25%) was border-
line significant compared to 8% and 0% for the subacute 
and chronic LBP, respectively (p = 0.05) (Table 1); however, 
the difference in transfers and pain on the day of discharge 
was insignificant. The authors discharged 71% of chronic 
LBP patients, compared to 58% and 42% of subacute and 
acute LBP patients, respectively. The  average pain levels 
decreased for all groups, with 52 patients (81%) reporting 
an improvement in the pain level 1 week after the interven-
tion (Figures 2a and 2b). The median duration of follow-
up after the steroid injection was 42 days to the day of dis-
charge and 47 days to the day of transfer. None of these 
patients reported significant side effects or complications.
Subgroup analysis was further done to compare the baseline 
characteristics, the  clinical status and radiological findings 
between the discharged and transferred groups. The authors 
found no statistically significant difference in the body mass 
index (BMI), age, gender, tobacco use or a history of mental 

Variable

Participants
(N = 64)

total
with LBP

acute
(N = 24, 38%)

subacute
(N = 26, 41%)

chronic
(N = 14, 22%)

Treatment outcome (n [%])
referred to orthopedics 23 (36) 10 (42) 10 (38) 3 (21)
lost to follow-up 6 (9) 4 (16) 1 (4) 1 (7)
discharged 35 (55) 10 (42) 15 (58) 10 (71)

* p < 0.001, ** p < 0.05.
LBP – low back pain; NSAIDs – non-steroidal anti-inflammatory drugs; VAS – Visual Analogue Scale.

Table 1. Characteristics of the patients who received a sacroiliac joint steroid injection in April 2013–March 2018  
at the Loma Linda University Medical Center, Loma Linda, USA – cont.
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creasing self-reported numeric pain rating values in patients 
with SIJ-related pain. Some studies have found that intra-
articular SIJ injections provide good-to-excellent pain relief, 
lasting up to 1 year [21]. Other studies have shown that peri-
articular injections are beneficial as well [21]. However, 1 study 
has found a moderate evidence for short-term SIJ pain relief 
and limited evidence for the long-term perspective [22].
The authors used a  unique method to deliver the  peri-
articular steroid injection, which does not necessarily re-
quire imaging guidance. This approach attempts to per-
form the SIJ injection directly, but the injection needle is 
also redirected so as to involve not only the peri-articular 
structures of SIJ (the capsule and ligaments), but also 
the lower lumbar para-spinal muscles where the physical 
examination elicited maximum tenderness. The  unique 
anatomy of SIJ, with a weak anterior capsule and strong 
posterior ligaments, makes it difficult to distinguish be-
tween intra-articular and extra-articular pathologies [23]. 
Additionally, accurate intra-articular injections are usually 
difficult to obtain [21]. Rosenberg et al. [24] showed that 
the targeted intra-articular injection was actually achieved 
in only 22% of patients when clinicians used the  palpa-
tion-only technique (without imaging guidance).
The ACOEM guidelines have no documented demonstra-
tion of improved SIJ pain after the injection to the soft tis-
sues around SIJ, yet these results show a significant reduc-

Plausible explanation for these findings is that the steroid solu-
tion reaches around the SIJ and the surrounding para-spinal 
muscles, and subsequently reduces the ongoing inflammation. 
Corticosteroids may be administered through the intra-artic-
ular route to decrease the intensity and duration of pain [19]. 
Scholten et  al.  [20] confirmed that fluoroscopically guided 
corticosteroid injections, based on arthrographic contrast 
patterns, into the superior portion of SIJ were effective in de-

Mean

a)

8

6

4

2

0

VA
S

injection discharge
Day

Follow-up median = 6 weeks.

Mean

b)
10

8

6

4

2

VA
S

injection transfer
Day

Follow-up mean = 6.7 weeks.

Figure 2. A paired t-test for the difference in the pain levels 
(measured by the Visual Analogue Scale) between the day 
of the injection and the day of a) discharge (N = 35)  
and b) transfer (N = 23)

Acute LBP
(N = 24)

6 pre-existing LBP
8 transferred 

to ortophedic surgery
4 lost to follow-up

Subacute LBP
(N = 26)

2 pre-existing LBP
13 transferred 

to ortophedic surgery
1 lost to follow-up

Chronic LBP
(N = 14)

0 pre-existing LBP
2 transferred 

to ortophedic surgery
1 lost to follow-up

35 followed-up
to discharge

64 patients received
steroid injections

23 referred 
to  orthopedic surgery

for evaluation

Figure 3. Flow chart for the study
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for LBP, this study did not find any statistically significant 
difference in the mean BMI between the discharged and 
transferred groups. These findings could be attributed to 
the small sample size which was used in this study.
The recorded data on pre-existing baseline pain were sub-
jective and may have introduced some recall bias. Once 
a patient resumed regular duty and got discharged from 
the  clinic, there was no scheduled long-term follow-up. 
This limited the authors’ ability to assess the long-term ef-
fectiveness of the  steroid injection. However, since they 
did not have any revisits to the clinic after discharge, they 
assumed that the discharged patients did not have any re-
currence for their symptoms, at least for the past 6 months 
(the duration between the last follow-up and the prepara-
tion of this paper). Although these findings are prelimi-
nary, the authors recommend a large-sample randomized 
control trial to further investigate the efficacy of cortico-
steroid injections for work-related LBP.

CONCLUSIONS
Blind corticosteroid injections into the proximity of SIJ and 
the  para-lumbar spinal muscles constitute a  safe effective 

tion of symptoms after using this technique. The rates of 
return to regular duty and the release from care (discharge) 
were relatively high, compared to the transfer rate, espe-
cially among the subacute and chronic LBP groups. None 
of the involved patients reported any side effects. The cost 
of a  triamcinolone injection is also considered negligible 
compared to the benefit of returning to work early.

Limitations
The strengths of this study include the rigorous inclusion cri-
teria (confined only to work-related LBP or SIJ pain) and 
the  comparison of the  outcome in a  sample population, 
which eliminates confounding and interpersonal variability.
The weaknesses include a retrospective study design with-
out a control group receiving placebo injections for com-
parison. This study did not have a group exclusively man-
aged on conservative treatment to document the natural 
progression of work-related back pain until discharge. All 
the  patients received a  steroid injection at both the  SIJ 
and the para-spinal muscles when some of them had pain 
or injury at only 1 site. Although previous studies had 
shown that overweight and obesity might delay recovery 

Table 2. Characteristics of the discharged and transferred patients who received a sacroiliac joint steroid injection  
in April 2013–March 2018 at the Loma Linda University Medical Center, Loma Linda, USA

Variable

Participants
(N = 58)

p
discharged
(N = 35)

transferred
(N = 23)

Age [years] (M±SD) 43.7±12.1 37.9±11.5 0.07
Women [n (%)] 26 (74) 16 (70) 0.69
BMI (M±SD) 31.9±6.8 29.2±4.9 0.126
History of mental health disease (yes) [n (%)] 10 (29) 5 (22) 0.56
Initial pain level (M±SD) 6.5±2.1 5.8±2.2 0.308
Duration of symptoms before the steroid injection [days] (M±SD) 78±91 54±51 0.258
Taking narcotics (yes) [n (%)] 12 (46) 15 (65) 0.181
Degenerative disc disease of the lumbar spine in MRI (yes) [n (%)] 5 (19) 12 (52) 0.016

BMI – body mass index; MRI – magnetic resonance imaging.
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6.	Yang H, Haldeman S, Lu M-L, Baker D, et al. Low Back Pain 
Prevalence and Related Workplace Psychosocial Risk Factors: 
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stitute. The Anatomy of Workers’ Compensation Medical 
Costs and Utilization. Cambridge (MA): Workers Compen-
sation Research Institute; 2007. 
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1994;19(10):1111–5, discussion 1116.
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The  impact of disability compensation on long-term treat-
ment outcomes of patients with sciatica due to a  lumbar 
disc herniation. Spine (Phila Pa 1976). 2006;31(26):3061–9, 
https://doi.org/10.1097/01.brs.0000250325.87083.8d.

11.	Wynne-Jones G, Cowen J, Jordan JL, Uthman O, Main CJ, 
Glozier N, et al. Absence from work and return to work in 
people with back pain: a systematic review and meta-analy-
sis. Occup Environ Med. 2014;71(6):448–56.

12.	Hegmann KT, editor. Low Back Disorders  [Internet]. Elk 
Grove Village: American College of Occupational and En-
vironmental Medicine; 2016 [cited 2019 Dec 20]. Available 
from: https://www.dir.ca.gov/dwc/MTUS/ACOEM-Guide-
lines/Low-Back-Disorders-Guideline.pdf.

13.	Knezevic  NN, Mandalia  S, Raasch  J, Knezevic  I, Can-
dido KD, et al. Treatment of chronic low back pain – new 
approaches on the  horizon. J Pain Res. 2017;10:1111–23, 
https://doi.org/10.2147/JPR.S132769.

treatment in managing LBP for patients who do not re-
spond to conservative treatment and do not have concurrent 
lumbar spine pathology. Steroid injections provide near-im-
mediate pain relief for LBP and facilitate an earlier return 
to regular duty. Despite certain limitations, the authors do 
recommend peri-articular and intra-muscular corticosteroid 
injections for patients with work-related LBP and SIJ pain 
who do not respond to conservative management.
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