Exploring the Determinants of Prescription Opioid Use Among Chronic Pain Patients
with Pain-Associated Medical llinesses: A Comprehensive Predictive Modeling Approach
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INTRODUCTION RESULTS

The elevated prevalence of opioid prescriptions for individuals

suffering from chronic noncancer pain (CNCP) has prompted Prevalence of chronic pain across NCls groups Prescription opioid use across NCI groups Prescription opioid use and number of total NCls
inquiries into the various factors that shape physicians' choices when Cardiovascular [ . Cardiovascular . one (n=49,230) o
it comes to opioid prescriptions. It has been proposed that the Respiratory/ENT [ . Respiratory/ENT o two (n=41,11) °
prescription of opioids follows a concerning trend referred to as Gastrointestinal/Abdominal [ T S siraintastinaliAbdomins . three (n=28,220) -
"adverse selection." In this pattern, patients with CNCP who have Renal/Urology [ C Renal/Urology . four (n=17,402) .
more extensive medical diagnoses, higher comorbidity scores, and Endocrine/Diabetes [ T o five (n=9,832) ¢
) , Endocrine/Diabetes . o °
consequently, a heightened risk of unfavorable outcomes, tend to be Neurology/Eye/Psychiatry [ T Neureloay/Eve/Pevchiag six (n=5,573)
prioritized by physicians for opioid therapy. In this study, we aim to MusculoskeletalTrauma T . SHIDROYIEYEITSYEEY * seven (n=2,951) .
assess the contribution of pain-associated non-cancer illnesses Hematology/Dermatology [N o MusScHioskelstalflratma . eight (n=1,554) o
(NCIs) to prescription opioid use among a large cohort of CNCP Gynecology/Breast [N o Hematology/Dermatology . nine (n=874) .
patients. Predictive modeling was used to understand the patients immunologicaliSystemic [N T Gynecology/Breast o ten (n=471) .
characteristics determining increased opioid use across NCls. ——— | immunological/Systemic . 111 2(r(1—2176§)) —o—
. n= — =
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Population: This study used data from the UK Biobank, a prospective

cohort of over 500,000 participants. CNCP patients were considered Figure 2. Prevalence of chronic pain stratified by 11 major NCls. Figure 3. Associations between each NCI group and Figure 4. Associations between number of reported NCls and

as those reporting pain interfering with their usual activities for more Chronic pain was more prevalent in participants diagnosed with at least prescription opioid use. Forest plots show ORs of using OPIOIdI use In .CN(;P p?]tlehnts. PFESC“prIOH opioid use dVYaSi
i ~i one non-cancer illness than diagnosis-free (NCl-free) participants. opioids given each NCI group. Opioid use was associated with strongly associated with the number of non-cancer medica

than 3 mo,nths' Data was ?nalyzed from 195,808 CNCP participants. all NClIs, with ORs ranging from 5.5, [95%CI:5.49,5.84] for illnesses in CNCP patients, and the likelihood of using opioids

Measures: Regular use (!.g., most days of the week for the last 4 neurological and  psychiatric  illnesses and  1.29, linearly increased with the number of illnesses.

weeks) of prescription opioids and self-reported non-cancer illnesses [95%CI:1.24-1.35] for immunological comorbidities.

were identiflied at data collection visit.

Analysis: Associations between opioid use and 11 major NCls were
described using odds ratios (ORs) with 95% confidence
intervals(95%CI). Also, associations between the total number of
reported NCls with opioid use were described using ORs. A machine

Pain and Pain-agnostic risk scores across NCI groups
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learning approach was used to develop two separate predictive 508
models of opioid use. A total of 77 pain agnostic features, including B2, 0.5 o o % o .
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sociodemographic, lifestyle, mental health, mood, and g8 T 0.25- ° o o Figure 5. Pain and pain-agnostic risk scores across NCI
anthropometric measures (i.e., pain-agnostic model), and a total of g & groups. Area Under the Receiver Operating Curves (AUC-
16 pain-related features, including the location of the acute and o 2 00- ° ROC) showing classification accuracy of the two Lasso

P : o : ' 9 . .. ? | | | | | | | | | | | regression models (i.e., pain-agnostic and pain) in the train
chronic pain (|.e., pain mOdel) were entered in the pred|Ct|Ve models. 0-000 '9|2 I(D).4 0.6R 08 1.0 G (top) and test set (be|ow) Both models obtained good
Differences in pain and pain-agnostic risk scores for prescription P sanastio (AUG - 076 } < .75~ performance in the test set. Differences in opioid use
opioid use were evaluated using Cohen’s d effect sizes comparing R L prediction scores (based on both models) between NCI and

. : o VI _ - ' -
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Lasso Regression P o ©& o o o e o © resampling. Across all categories, medium effect sizes were
Features  Feature Selection  Feature Importance §g | 0.0 ° found for the pain-agnostic risk scores and small effec’:t
o 04 3 | — 3 J | ] | sizes were found for the pain risk scores (average Cohen's
Pain-agnostic Model =, N P I R R e I R Gpain-agnostic moder =0.40, P-value<0.001, and average Cohen’s dp.i,
- & @ W P e @ =0.19, P-value<0.001
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