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Introduction

Methods

Discussion

This prospective, longitudinal study was 

conducted to identify the incidence and 

predictors of prolonged opioid use in a 

cohort of patients undergoing elective 

lumbar fusion. Long-term opioid use is 

associated with opioid use disorder and 

opioid overdose death. Previous research 

has identified relationships between 

biopsychosocial factors—including pain 

catastrophizing, younger age, lower 

household income, and mood disorders—

and postoperative opioid use (Brummett et 

al., 2017; Carroll et al., 2012; Clarke, Soneji, 

Ko, Yun, & Wijeysundera, 2014; Goesling et 

al., 2016; Helmerhorst, Vranceanu, Vrahas, 

Smith, & Ring, 2014; Papaioannou et al., 

2009). The Biopsychosocial Model of Low 

Back Pain (Waddell, 1987) framed the study. 

The model maintains that biological, 

psychological, and social factors interact to 

produce illness and disability 

Consecutive sampling was used to enroll 57 

participants at a 347-bed, multi-specialty 

hospital. IRB approval and participant 

consent were obtained. On the morning of 

surgery, participants completed a 

demographic and clinical variables 

questionnaire (including the Numeric Pain 

Rating Scale [NPRS]) and the Pain 

Catastrophizing Scale (PCS). Three months 

following surgery, participants were 

interviewed to identify weeks to opioid 

cessation and postoperative pain intensity. 
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The Biopsychosocial Model of Low Back Pain 

Results

Preoperative and postoperative variables 

are summarized in Tables 1 and 2.

Forty-four percent of participants continued 

opioid use three months following lumbar 

fusion. Pain catastrophizing did not predict 

opioid cessation or postoperative pain 

intensity. These findings were unexpected 

given previously identified associations 

between pain catastrophizing and negative 

outcomes. It is possible that within the 

context of the national opioid epidemic, the 

influence of pain catastrophizing is evolving, 

and that pain catastrophizing may lead to 

increased vigilance about the risks of long-

term opioid use. Preoperative opioid use 

significantly predicted time to opioid 

cessation. This finding adds to the 

knowledge about how preoperative opioid 

use negatively influences surgical outcomes. 

Table 3: Summary of Multiple Regression Analysis Predicting Weeks to Opioid Cessation

Unstandardized Coefficients
Standardized 
Coefficients

Predictor B Std. Error Beta (β) t p

Age -.076 .074 -.165 -1.032 .308

Femalea 1.350 1.408 .145 .959 .344

Preoperative pain intensity -.224 .413 -.092 -.544 .590

Preoperative opioid useb 4.230 1.430 .466 2.958 .005

PCS score -.008 .049 -.027 -.167 .868

Associate’s degree or higherc 1.539 1.309 .167 .342 .734

Working .698 2.038 .061 .635 .529

Disabled 1.031 1.623 .099 1.176 .247

Constant 10.292 6.238 1.650 .107

Note. F(8, 38) = 2.254, p = .044, R2
adj = .18.

aCompared to Male. bCompared to no preoperative opioid use. cCompared to less than college degree.

Table 2: Summary of Postoperative Variables

Variable (n = 50) Value

Mean SD

Weeks to opioid cessation 7.76 4.47

NPRS score 3.12 2.15

Number Percent

Prolonged opioid use 22 44.0

Table 1: Summary of Preoperative Variables

Variable Value

Mean SD

Age (n = 57) 63.47 11.05

NPRS score (n = 57) 7.65 1.87

PCS score (n = 55) 28.85 14.72

Number Percent

Sex (n = 57)

Male 19 33.3

Female 38 66.7

Preoperative opioid use (n = 57)

No 22 38.6

Yes 35 61.4

Employment status (n = 57)

Working 11 19.3

Disabled 13 22.8

Retired 33 57.9

Educational level (n = 56)

Less than college degree 37 66.1

Associate’s deg. or higher 19 33.9
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PCS scores and weeks to opioid cessation 

[r(46) = .03, p = .86] and PCS scores and 

postoperative NPRS scores [r(46) = -.04, p = 

.82] were not significantly correlated. 

Bivariate analysis identified a strong 

correlation between preoperative opioid use 

and weeks to opioid cessation, r = .46, and a 

moderate correlation between disability and 

weeks to opioid cessation, r = .29. The 

multiple regression model predicting weeks to 

opioid cessation was significant, F(8,38) = 

2.254, p = .044, and accounted for 18% of the 

variance. Preoperative opioid use was the 

sole significant predictor of opioid cessation, 

β = .466; p = .005. 

The incidence of prolonged opioid use is 

high despite the potential harms of long-

term opioid therapy. Identifying preoperative 

opioid use as a significant predictor of time 

to opioid cessation suggests that it may be 

possible to identify patients at risk of 

prolonged, postoperative opioid use prior to 

surgery. This could be a first step in 

preventing the transition to long-term use. 

Once identified, high-risk patients could be 

targeted with interventions that emphasize 

non-opioid and non-pharmacological pain 

management strategies. However, 

additional studies, with larger cohorts, are 

needed to validate the model and possibly 

identify additional predictors of prolonged 

opioid use following lumbar fusion.

Conclusion & Future Directions

References


