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ABSTRACT 
 

IMPORTANCE: In contrast to the recommendations for younger adults, many guidelines allow for older adults with 
back pain to undergo imaging without waiting 4 to 6 weeks. However, early imaging may precipitate interventions that do 
not improve outcomes. 
 
OBJECTIVE: To compare function and pain at the 12-month follow-up visit among older adults who received early 
imaging with those who did not receive early imaging after a new primary care visit for back pain without radiculopathy. 
 
DESIGN, SETTING, AND PARTICIPANTS: Prospective cohort of 5239 patients 65 years or older 
with a new primary care visit for back pain (2011-2013) in 3 US health care systems. We matched controls 1:1 using 
propensity score matching of demographic and clinical characteristics, including diagnosis, pain severity, pain duration, 
functional status, and prior resource use. 
 
EXPOSURES: Diagnostic imaging (plain films, computed tomography [CT], magnetic resonance imaging [MRI]) of 
the lumbar or thoracic spine within 6 weeks of the index visit. 
 
PRIMARY OUTCOME: back or leg pain-related disability measured by the modified Roland-Morris Disability 
Questionnaire (score range, 0-24; higher scores indicate greater disability) 12 months after enrollment. 
 
RESULTS: Among the 5239 patients, 1174 had early radiographs and 349 had early MRI/CT. At 12 months, 
neither the early radiograph group nor the early MRI/CT group differed significantly from controls on the disability 
questionnaire. The mean score for patients who underwent early radiography was 8.54 vs 8.74 among the control group 
(difference, -0.10 [95% CI, -0.71 to 0.50]; mixed model, P  =  .36). The mean score for the early MRI/CT group was 
9.81 vs 10.50 for the control group (difference,-0.51 [-1.62 to 0.60]; mixed model, P  =  .18). 
 
CONCLUSIONS AND RELEVANCE: Among older adults with a new primary care visit for back pain, 
early imaging was not associated with better 1-year outcomes. The value of early diagnostic imaging in older adults for 
back pain without radiculopathy is uncertain. 
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BACKGROUND INFORMATION 
 
Generally speaking, the majority of guidelines dealing with acute or chronic back pain feature relatively 
young age groups. There are fewer guidelines for patients over the age of 65, although a popular clinical 
approach for this patient population is to introduce early imaging for back pain, with the intention of 
identifying potentially significant underlying pathologies. However, the evidence supporting this 
approach is not robust (1), with a recent Cochrane review concluding that the older population is 
“under-represented” in the back pain literature (2).  
 
Given the high prevalence of incidental imaging findings in older patients, introducing imaging into the 
early stages of treatment may lead to a cascade of subsequent interventions that serve to increase 
healthcare costs without clear or relevant benefit to the patient (3, 4). With this in mind, the authors of 
this paper sought to examine the rate of healthcare usage and the effect of early imaging on patients 
aged 65 and over who presented for treatment of a new episode of low back pain. They hypothesized 
older adults who underwent imaging in the first 6 weeks following presentation would have worse 
outcomes and greater health care usage in the subsequent year.  
 

 
PERTINENT RESULTS 

 
Study Population: 
From a database of over 5200 patients, it was found that 1264 (24%) patients received early imaging 
(via plain film radiographs). Of these, 1174 were matched for comparison. 366 patients (7.5%) received 
early MRI/CT; 349 were matched. The baseline characteristics of the propensity-matched participants 
who underwent early diagnostics did not differ statistically or clinically from those who did not.  
 
Primary Outcomes:  

• No statistically significant or clinically important differences were noted in the Roland-Morris 
scores between those who received early imaging and those who did not. 

• Patients receiving early imaging had lower leg pain severity scores at 3, 6 and 12 months as 
compared with those who did not receive imaging. These findings were statistically significant 
but not clinically important. 

• The 12-month differences between early radiograph patients and controls for other secondary 
outcomes were extremely small and not statistically significant. 

• Patients receiving early advanced imaging (MRI/CT) had statistically significant but not 
clinically important differences in 6 month leg pain VAS and 12 month EuroQol scores versus 
those who did not receive imaging. 
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Healthcare Usage: 
There were marked differences in 1-year resource use and costs in patients receiving early imaging 
versus those who did not. Mean total relative value units (RVUs) were approximately 40% higher (p < 
0.001) in the early radiograph and 50% higher (p = 0.01) in the early MRI/CT group than in the no 
early imaging or no imaging groups; overall costs were 27%(p < 0.001) and 30% (p < 0.04) higher in 
early imaging versus no imaging groups; 1-year payouts were $1380 higher (95% CI: $692-2060), for 
patients with early radiographs and $1430 higher (95% CI: $36.8-2820) for patients with early 
MRI/CTs There were no differences in the rate of cancer diagnosis in the group receiving early 
imaging versus those who did not.  
 
 

CLINICAL APPLICATION & CONCLUSIONS 
 
Although most guidelines and general clinical experience dictates that imaging should be part of the 
diagnostic process in older patients, there is little evidence to support this practice. This study indicates 
that the rate of diagnosis of serious, underlying diseases is not increased with early imaging; the patient-
related outcomes are not improved with early imaging; and the subsequent healthcare costs are greater 
in patients receiving early imaging, with no patient benefit realized for this greater expenditure.  
 
The evidence suggests that among older adults with a new case of back pain, early imaging is not 
necessary and is not associated with better 12-month outcomes.  
 
 

STUDY METHODS 
 
Study Design: 
This was a prospective, observational cohort of patients who received imaging within the first 6 weeks 
following initial presentation for back pain as compared to a matched cohort who did not undergo 
imaging.  
 
Setting and Participants: 
Patients were drawn from the BOLD (Back Pain Outcomes Using Longitudinal Data) cohort (5, 6). 
5238 patients aged 65 years and older who were initiating a new episode of care for back pain were 
included.  
 
Three clinical sites were utilized: Harvard Vanguard, Henry Ford Health System, and Kaiser 
Permanente Northern California.  
 
Patient demographics: duration of current episode of back or leg pain (< 1 month,  1-3 months, 3-6 
months, 6-12 months, 1-5 years, > 5 years); and recovery expectations (confidence that their pain 
would be completely gone or much better in 3 months, on a scale from 0 “not at all confident” to 10 
“extremely confident”).  
 
Primary outcomes: Roland-Morris Disability Questionnaire; back and leg pain severity; Brief Pain 
Inventory (BPI) interference scale; the Patient Health Questionnaire (PHQ-4), the EuroQol 5D health 
status questionnaire; and a falls measure (patient-reported falls in the previous 3 weeks).  
 
Electronic Health Record Data: 
Electronic health record (EHR) data was used to calculate relative value units (7-9) and assess resource 
use. Patient data was obtained for the 365 days prior to and immediately following the index visit (or 
until a patient died or withdrew from the study). Current Procedural Terminology (CPT) codes and/or 
ICD-9 codes were used to identify procedures.  
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Early Imaging Group 
Patients undergoing imaging within 6 weeks of their index visit were considered to have had “early 
imaging” (10). Two cohorts were identified: those receiving plain film imaging and those receiving 
advanced imaging (MRI, CT).  
 
Control Group 
A propensity-matched group from the BOLD cohort who did not undergo imaging within the first 6 
weeks following the index visit was used as the control group.  
 
 

STUDY STRENGTHS / WEAKNESSES 
 
Strengths 

• The study population was appropriate and sufficiently sized to provide valid findings. 
• Patients in the imaging group were appropriately matched to allow for a valid comparison. 
• Calculations of healthcare usage and costs were relevant and appropriate. 

 
Limitations 

• There is the potential for confounding by indication (i.e. patients receiving early imaging had 
worse prognoses than patients not getting early imaging). 

• Patient characteristics varied by site, which could introduce another source of 
confounding/bias. 

• Baseline measures were administered up to 3 weeks after the index visit and thus could reflect 
responses to therapy since the index visit. 

• Patients who are more likely to ask for early imaging might also be more likely to use resources 
subsequently. 
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