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Abstract

Introduction: Adolescents and young adults are a vulnerable patient 
population for development of substance use disorder. However, the 
long-term impact of opioid prescribing in young adult patients with 
renal colic is not known. Our objective was to describe rates of opi-
oid prescription and identify risk factors for persistent opioid use in 
patients age 25 years or younger with renal colic from kidney stones.
Methods: Using previously validated, linked administrative data-
bases, we performed a population-based, retrospective cohort study 
of opioid-naive patients age 25 years or younger with renal colic 
between July 1, 2013 and September 30, 2017 in Ontario. All 
family practitioner, urgent care, and specialist visits in the province 
were captured. Our primary outcome was persistent opioid use, 
defined as filling a prescription for an opioid between 91 and 180 
days after initial visit. Ontario uses a narcotic monitoring system, 
which captures all opioids dispensed in the province.
Results: Of the 6962 patients identified, 56% were prescribed an 
opioid at presentation and 34% of those were dispensed more 
than 200 oral morphine equivalents. There was persistent opioid 
use in 313 (8.1%) patients who filled an initial opioid prescrip-
tion. In adjusted analysis, those prescribed an opioid initially had 
a significantly higher risk of persistent opioid use (odds ratio [OR] 
1.85; 95% confidence interval [CI] 1.50–2.29) and opioid overdose 
(OR 3.45; 1.08–11.04). There was a dose-dependent increase in risk 
of persistent opioid use with escalating initial opioid dose. History 
of mental illness (OR 1.32; 1.02–1.71) and need for surgery (OR 
1.71; 1.24–2.34) were also associated with persistent opioid use.
Conclusions:  Among patients with kidney stones age 25 years or 
younger, filling an opioid prescription after presentation is associ-
ated with an increased risk of persistent opioid use 3–6 months 
later and a higher risk of serious long-term complications, such as 
opioid overdose.

Introduction

Prescription opioid misuse is a leading cause of unintention-
al injury and death among adolescents and young adults.1 

From 1992–2010, opioid-related deaths increased from 
0.9% to 5.8% of all deaths among those aged 15–24 years 
in Ontario.2 The increase in opioid-related mortality in this 
age group was second only to those aged 25–34 years.2 The 
vast majority of adolescent and young adult (age 16–25) 
heroin users began drug use with prescription opioids.3 In 
a survey of 6220 students in grade 12 who were followed 
through to age 23, medical opioid use before high school 
graduation was associated with a 33% higher risk of future 
opioid misuse after high school.4 Consequently, pediatric 
and young adults represent a particularly vulnerable patient 
population for development of misuse after opioid exposure. 

The incidence of pediatric urolithiasis has been stead-
ily increasing in North America for the past several dec-
ades.5,6 Between 1997 and 2012, mean annual incidence 
of nephrolithiasis increased 1% annually from 206–239 per 
100 000 persons.5 The increase in pediatric urolithiasis is 
mainly driven by an increase in the adolescent age group, 
with those aged 15–17 demonstrating the most dramatic 
increase.6 Alongside these changes in incidence, there has 
been an increase in the economic burden of pediatric uro-
lithiasis of 20% after controlling for inflation.7

In a previous population-based study of all patients pre-
senting with renal colic, we have previously reported 9% of 
opioid-naive patients developed new persistent opioid use 
3–6 months after initial presentation with kidney stones.8 
Other studies have also demonstrated that adults, after under-
going ureteroscopy, have a high risk of continued opioid 
use.9,10 However, the long-term impact of opioid prescribing 
in pediatric and young adult patients with urolithiasis is not 
known. The present objective was to extend our previous 
observations on subsequent opioid-related outcomes and 
the risk factors for persistent opioid use in patients age 25 
years or younger with urolithiasis.
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Methods

Study design

We performed a population-based, retrospective cohort 
study of opioid-naive patients age 25 years or younger diag-
nosed with urolithiasis in Ontario between July 1, 2013 and 
September 30, 2017. This was based on a parent study describ-
ing all patients in the province presenting with renal colic over 
the study period.8 The index stone event was defined as the 
first urolithiasis visit within the study time frame. Exclusion 
criteria were: 1) opioid prescriptions within one year before 
the index visit for urolithiasis; 2) those who required pallia-
tive care services within one year before or after the index 
visit for urolithiasis; and 3) patients with prior urolithiasis vis-
its within the previous year. The Narcotic Monitoring System 
(NMS) in Ontario began in July 2012. Because we wanted to 
exclude patients with prior opioid use in the preceding year, 
we started our analysis time a year after this date. For all other 
data, the lookback period was at least eight years. This study 
was approved by the Queen’s University Health Sciences and 
Affiliated Hospitals Research Ethics Board. 

Data sources

Linked administrative databases were used through the 
Institute for Clinical Evaluative Sciences (ICES). These data-
bases capture all family practitioner visits, emergency depart-
ment visits, specialist clinic visits, inpatient stays, procedures, 
and opioid prescription data in the province. Each database 
is routinely used for research purposes and has been previ-
ously validated.11 Records from the NMS were linked with 
the National Ambulatory Care Reporting System, Discharge 
Abstract Database, OHIP Physician Claims Database, the 
Ontario Drug Benefit plan, Registered Persons Database, 
Ontario Mental Health Reporting System, and Same Day 
Surgery Database. The quality and coding accuracy of these 
databases has been demonstrated in re-abstraction stud-
ies.12-14 Statistics Canada 2016 census data was used to infer 
income quintile by linking postal code of residence to the 
mean household income by dissemination area. 

Outcomes

The primary outcome was persistent opioid use, defined as 
one or more dispensed opioid prescription(s) within 0–90 
days after index urolithiasis visit (i.e., initial prescription) 
and one or more dispensed prescription(s) for opioids with-
in 91–180 days after index urolithiasis visit (i.e., renewal 
prescription). Although this definition does not necessarily 
equate to opioid addiction, it is a potential risk factor for 
future substance use disorders as well as diversion, and the 

timeframes described are consistent with other studies.15,16 
Secondary outcomes were filling opioid prescriptions 180–
365 days after the index visit, filling opioid prescriptions 
365–730 days after the index visit, opioid addiction, opioid 
overdose, and hyperalgesia (as a surrogate for a chronic 
pain diagnosis) based on ICD-9 and ICD-10 codes.17-19 These 
outcomes were  considered as positive if they occurred from 
index stone event to the time of data abstraction (September 
30, 2018). 

Covariates

Covariates included age, sex, income quintiles, Charlson 
comorbidity index, patient comorbidities (including mental 
health services utilization, given its strong association with 
substance misuse). Other variables included urban or rural 
geographic location (rural defined as <10 000 people per 
township), history of remote stone surgery (1–6 years prior 
to the index date), enrollment with a family practitioner (FP), 
prescriber specialty, number of emergency department (ED) 
visits during the acute stone episode, number of FP visits 
during the acute stone episode, number of days, and total 
oral morphine equivalents (OMEs) prescribed during the 
index stone episode.2 Surgery-specific factors included type 
of surgery, number of surgeries, stent insertion, or episodes 
of sepsis related to the stone. Combined procedural codes 
were treated according to previously described algorithms.20 

To estimate the duration of the acute stone event from 
administrative data, we considered the date of index urolith-
iasis diagnosis plus 30 days after the last urolithiasis visit or 
30 days after any procedure date. This was done because the 
time needed for stone passage is variable and may take any-
where from a few days to weeks. Additionally, following stone 
surgery, passage of stone fragments may take several weeks.

Statistical analysis

Univariate and multivariable logistic regression models were 
used to identify factors associated with persistent opioid use. 
A sensitivity analysis for those patients that had a stone inter-
vention used the date of the last procedure as the index time. 
For all statistical methods, a two-sided p-value of <0.05 was 
considered statistically significant. As per institutional policy, 
cells with less than six patients were not reported and, in some 
cases, ranges were given due to privacy concerns. Data were 
analysed using SAS Stat 14.3 (SAS Institute Inc, Cary NC, U.S.).

Results

After exclusion, 6962 patients met study criteria (Fig. 1) and 
were followed for a median of three (interquartile range 
[IQR] 2–4) years. The median age of the cohort was 21 (IQR 
19–24) years and 52% were women (Table 1). Overall, 56% 
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of patients were prescribed opioids during the acute stone 
period, of which 17% were dispensed seven or more days of 
opioids and 34% were dispensed more than 200 OME (Table 
2). Among those initially prescribed opioids, 313 individu-
als (8%) continued to fill opioid prescriptions 3–6 months 
after the initial visit compared to 138 (4%) that were not 
prescribed opioids initially (Table 3). After adjusting for age, 
gender, mental health history, neighborhood income quin-
tile, and Charlson index, those prescribed an opioid initially 
had a significantly higher risk of persistent opioid use (odds 
ratio [OR] 1.85; 95% confidence interval [CI] 1.50–2.29) 
and opioid overdose (OR 3.45; 1.08–11.04) compared to 
those without initial opioid exposure (Table 3). Analysis 
exploring the dose-response relationship of initial opioid 
prescription and persistent opioid use showed that those 
dispensed >300 OME had an increased risk of persistent use 
compared to those dispensed 1–99 OME (OR 2.21; 95% CI 
1.49–3.29; p<0.0001) (Table 4).

Emergency medicine physicians were the most common 
opioid prescribers (55%), followed by FPs (32%), and urolo-
gists (10%) (Table 2). Prescriber specialty was not associated 
with new persistent opioid use (Table 4). 

In multivariable analysis, several other factors were asso-
ciated with continued opioid use (Table 4). This included 
higher patient comorbidity, prior mental health services use, 
history of prior stone surgery, and increasing number of ED 
visits. The duration of the initial stone event <60 days was 
associated with lower odds of persistent opioid use (OR 
0.62; 95% CI 0.47–0.82). 

Surgery was necessary in 11% of the cohort, with the most 
common surgery type being ureteroscopy (URS) (72%), fol-
lowed by shock wave lithotripsy (SWL) (18%) and percutane-

Total
n=11 378

Included for analysis
n= 6962

Excluded for urolithiasis in last year
n=2523 

Excluded for palliative care in last year
n=30

Excluded for opioid use in last year
n=1863

Fig. 1. Flow chart with exclusion criteria of patients age 25 years or younger 
with urolithiasis in Ontario from 2013–2017.

Table 1. Characteristics of patients with urolithiasis age 25 
years or younger in Ontario from 2013–2017

Characteristic Unexposed to 
initial opioids 

n (%)
N=3085

Exposed to 
initial opioids

n (%) 
N=3877

p

Patient-related
Age at index renal colic

0–11 250 (8) 63 (2) <0.001

12–18 695 (23) 684 (17)  

19–21 782 (25) 1122 (29)  

22–25 1358 (44) 2008 (52)  

Sex

Female 1598 (52) 2014 (52) 0.902

Male 1487 (48) 1863 (48)

Neighborhood income 
quintile

1 727 (24) 890 (23) 0.344 

2 659 (21) 817 (21)  

3 604 (20) 743 (19)  

4 576 (19) 691 (18)  

5 508 (16) 721 (19)  

Charlson index

0 3028 (98) 3856 (99.5) <0.001

1–2 49 (1.6) 21 (0.5)  

3+ 8 (0.3%) 0 (0)  

Geographic

Urban 2603–2605 (84) 3429 (89) <0.001 

Rural 477 (16) 439 (11)  

Mental health history*

Any 1,186 (38) 1,606 (41) 0.012

Anxiety treated by GP/
FP

648 (21) 881 (23) 0.085

Anxiety treated by 
psychiatrist

339 (11) 459 (12) 0.269

Anxiety requiring 
hospitalization

38 (1) 51 (1) 0.758

Mood disorder treated 
by GP/FP

168 (5) 250 (6) 0.08

Mood disorder treated 
by psychiatrist

145 (5) 237 (6) 0.01

Mood disorder 
requiring 
hospitalization

60 (2) 81 (2) 0.671

Psychosis 21 (1) 41 (1) 0.096

Substance abuse 175 (6) 257 (6) 0.1

Self-harm 54 (2) 68 (1) 0.991

Enrolled with a family 
practice

2336 (76) 3081 (80) <0.001

History of stone surgery 
1–6 years pre-index

25 (1) 47 (1) 0.1

*Subcategories not mutually exclusive. ED: emergency department; FP: family physician; 
GP: general practitioner; PCNL: percutaneous nephrolithotomy; SWL: shock wave 
lithotripsy; URS: ureterorenoscopy.
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ous nephrolithotomy (PCNL) (10%). Of those who underwent 
surgery, 68% had surgery within 30 days of the initial index 
stone visit. Need for surgery was a strong risk factor for persist-
ent opioid use (OR 2.78; 95% CI 2.54–3.04; p<0.0001) (Table 
4). Need for multiple surgical interventions was associated 
with increasing risk of persistent opioid use, with those requir-

ing two interventions having an OR of 4.5 (95% CI 0.86–23.7; 
p<0.0001) (Table 5). Time to surgery, ureteric stent placement, 
septic stone presentation, and surgery type (SWL vs. PCNL vs. 
URS) did not impact the primary outcome. 

When we did a sensitivity analysis using varying defin-
itions of persistent opioid use, we found that initial opioid 
exposure was associated with higher rates of two or more 
opioid prescriptions (as opposed to one) 3–6 months after 
the index visit (2 vs. 0.7%), filling opioid prescriptions 6–12 
months after the index visit (12 vs. 8%), and filling opioid 
prescriptions 1–2 years after the index visit (20 vs. 13%; 
p<0.001 for all) (Table 3).

Discussion

In this population-based cohort study of 6962 patients age 25 
years or younger, we found that most patients with urolithiasis 
were prescribed an opioid at presentation and 8% continued 
to fill an opioid prescription 3–6 months after initial presenta-
tion. After adjusting for several factors, we found that those 
prescribed an opioid initially had a 1.85 times increased odds 
of new persistent opioid use 3–6 months after presentation. 
Importantly, we found an almost 3.5 times increased risk of 
overdose in pediatric and young adult patients exposed to 
opioids compared to those without initial opioid exposure. To 
our knowledge, this is the first study to show increased risk of 
serious, long-term complications in pediatric and young adult 
patients exposed to opioids. As the incidence of pediatric 
urolithiasis has been steadily increasing for the past several 

Table 1 (cont’d). Characteristics of patients with urolithiasis 
age 25 years or younger in Ontario from 2013–2017

Characteristic Unexposed to 
initial opioids 

n (%)
N=3085

Exposed to 
initial opioids

n (%) 
N=3877

P

Care-related
# days acute stone 
episode

<60 2671 (87) 2990 (77) <0.001

60+ 414 (13) 887 (23)  

# ED visits during acute 
renal colic episode

0 2276 (74) 2386 (61) <0.001

1 645 (21) 945 (25)  

2 115 (4) 327 (8)  

>2 49 (1) 219 (6)  

# GP visits during acute 
renal colic episode

0 2096 (68) 2326 (60) <0.001

1 675 (22) 975 (25)  

2 195 (6) 338 (9)  

>2 119 (4) 238 (6)  

Surgery-related
Had surgery (within 180 
days of index renal colic 
episode

No 2951 (96) 3255 (84) <0.001

Yes 134 (4) 622 (16)

Time to surgery from 
index visit

<30 91 (68) 425 (68) 0.925

30+ 43 (32) 197 (32)  

# of surgeries within 180 
days of index renal colic

1 44 (33) 154 (25) 0.106

2 76 (57) 376 (60)

>2 14 (10) 92 (15)

First surgery type

SWL 29 (22) 110 (18) 0.043

PCNL 20 (15) 56 (9)

URS 85 (63) 456 (73)

Stent placement 93 (69) 464 (75) 0.215

Septic stone 45 (34) 235 (38) 0.361
*Subcategories not mutually exclusive. ED: emergency department; FP: family physician; 
GP: general practitioner; PCNL: percutaneous nephrolithotomy; SWL: shock wave 
lithotripsy; URS: ureterorenoscopy.

Table 2. Opioid dispensing information for patients with 
urolithiasis age 25 years or younger during the acute stone 
episode in Ontario from 2013–2017

Characteristic N* n (%)
Narcotic days supplied 3824

1–2 1008 (26) 

3–4 1315 (34)

5–7 862 (23)

>7 639 (17)

Total OME

1–99 3817 908 (24)

100–150 859 (23)

150–199 733 (19)

200–299 704 (18)

300 + 613 (16)

Prescriber specialty 3329

Emergency medicine 1822 (55)

Family practitioner 1058 (32)

Urology 326 (10)

Other 123 (3)
*N differs due to incomplete prescription information for some patients. The acute stone 
episode was defined as the date of index urolithiasis diagnosis plus 30 days after the 
last urolithiasis visit or 30 days after any stone procedure date.  OME: oral morphine 
equivalents.
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decades,5 these results highlight the importance of limiting 
opioids in this vulnerable patient population. 

Rates of 8% new persistent opioid use seen in our study 
are slightly higher compared to other studies in post-surgical 
young adult patients. In previously opioid-naive patients 
aged 13–21 years who underwent a range of surgical proced-
ures, new persistent opioid use at 3–6 months after surgery 
was seen in 5% of patients.21 Similarly, 5% of adolescent 
patients 8–25 years old had persistent opioid use after cleft-
palate surgery.22 Both these studies used the same definition 
of the primary outcome as our study. In the current study, 
4.5% of patients not initially prescribed opioids filled one or 
more prescriptions 3–6 months after presentation. Although 
seemingly quite high, this is consistent with a cross-sectional 
survey study of over 43 000 citizens in the U.S., which found 
similar background rates of filling opioid prescriptions of 
approximately 5%.23 

The current results demonstrate several care- and patient-
related factors associated with continued filling of opioid 
prescriptions and, in many ways, echo results demonstrated 
in adult patients. Initial opioid exposure in this study was 
associated with 1.85 increased odds of new persistent opioid 
use. This was similar to those seen in pediatric and young 
adult patients receiving opioids following various surger-
ies, including cholecystectomy (1.13 increased odds) and 
colectomy (2.33 increased odds).21 Consistent with previous 
reports, these results confirm a dose-dependent increase in 
the odds of persistent opioid use, with escalating opioid 
prescription’s duration and dose.8,24,25 Higher comorbidity 
and lower socioeconomic status were also risk factors for 
persistent opioid use in the current study, which is consistent 
with adult postoperative surgical patients.15,16 These results 
further support the reduced use of opioids in pediatric and 
young adult urolithiasis patients.

We found that use of mental health services was a sig-
nificant risk factor for persistent opioid use. In the adult 

opioid literature, presence of mental health issues is a strong 
risk factor for development of new persistent opioid use.26,27 

In a retrospective study of pediatric patients <21 years old 
exposed to opioids after surgery, substance abuse history 
was significantly associated with new persistent opioid use, 
but mental health history (anxiety and depression) was not.21 
Differences between these findings and the current study 
may be due to the inclusion of patients up to 25 years of age. 

Surgical stone intervention was an important risk factor 
for new persistent opioid use in our study, with 1.7 times 
increased odds of new persistent opioids use. Need for 
multiple surgical interventions was associated with further 
increased risk of new persistent opioid use and, unsurprising-
ly, those requiring surgery had higher rates of initial opioid 
exposure. Increased initial opioid exposure in those under-
going surgery is likely multifactorial and may be related to 
the indications for surgery (refractory pain, delayed stone 
passage), additional use of opioids in the postoperative set-
ting (including for management of stent colic), and more 
frequent exposure to prescribers in those undergoing surgery.

We found increased new persistent opioid use in those 
with prolonged acute stone episode (>60 days). This may 
argue in favor of earlier intervention to allow for earlier reso-
lution of pain and cessation of opioids. However, risk of new 
persistent opioid use was not different between those with 
early (<30 days after index visit) compared to late (>30 days 
after index visit) surgical intervention. Given the administra-
tive nature of the data, it is difficult to draw conclusions from 
these somewhat contradictory findings. One interpretation 
may be that those with early surgical intervention represent 
patients with more severe/refractory pain, while those receiv-
ing delayed surgical intervention represent relatively asymp-
tomatic patients. In support of this, there were higher rates 
of opioid dispensing during the acute stone event among 
those with a prolonged acute stone episode, but not those 
with delayed surgery. 

Table 3. New persistent opioid use and addiction outcomes in urolithiasis patients age 25 years or younger dispensed 
opioids from 2013–2017

Characteristic Unexposed to 
initial opioids 

n (%) 
N=3085

Exposed to 
initial opioids

n (%) 
N=3877

p Unadjusted OR
(95% CI)

p Adjusted OR
(95% CI)

p

Persistent opioid use 91–180 days post-index 138 (4.5) 313 (8.1) <0.001 1.88 (1.53–2.31) <0.0001 1.85 (1.51–2.29) <0.0001

Two or more opioid scripts within 91–180 
days post-index

21 (0.7) 82 (2.1) <0.001 3.15 (1.95–5.10) <0.0001 * *

Any narcotic dispensed 6–12 months  
post-index

241 (7.8) 465 (12.0) <0.001 1.61 (1.37–1.89) <0.0001 1.55 (1.31–1.83) <0.0001

Any narcotic dispensed 1–2 years post-index 410 (13.3) 766 (19.8) <0.001 1.61 (1.41–1.83) <0.0001 1.52 (1.33–1.74) <0.0001

Opioid addiction <6 (0.1) 18 (0.5) 0.013 3-4 (1–12) <0.03  * *

Opioid overdose <6 (0.1) 14 (0.4) 0.059 2-3 (0.5–10) <0.1 3.45 (1.08–11.0) 0.0366

Opioid hyperalgesia 8 (0.3) 16 (0.4) 0.278 1.59 (0.68–3.73) 0.282 * *
*Numbers too small for multivariable analysis. Adjusted OR covariates: age, gender, mental health history, neighborhood income quintile, and Charlson comorbidity index. CI: confidence 
interval; OR odds ratio.
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Limitations of this study include the retrospective nature of 
the study. Information around the size and location of stones 
was not captured, as we were using administrative data. The 
definition of persistent opioid use of filling prescriptions 3–6 

months after an acute pain event does not necessarily imply 
that the full prescription was actually used, nor does it equate 
to dependence or addiction. However, continued filling of 
opioid prescriptions cannot be ignored as a significant risk fac-

Table 4. Factors associated with new persistent opioid use among urolithiasis patients age 25 years or younger initially 
prescribed opioids in Ontario from 2013–2017 (N=3877)

Characteristic Rate  
(%)

Univariate
analysis

OR (95% CI)

p Multivariable
analysis

OR (95% CI)

p

Patient-related
Age, years 

0–11 2 0.21 (0.03–1.51) 0.18 0.16 (0.02–1.22) 0.22

12–18 9 1.24 (0.87–1.75) 1.20 (0.83–1.70)

19–21 7 Ref Ref

22–25 9 1.20 (0.91–1.6) 1.06 (0.8–1.4)

Sex 

Female 9 1.22 (0.97–1.5) 0.09 1.15 (0.90–1.48) 0.26

Male 7 Ref Ref

Neighborhood income quintile

1 (low) 9 Ref 0.60 Ref 0.573

2 8 0.86 (0.62–1.22) 0.90 (0.63–1.28)

3 7 0.76 (0.53–1.09) 0.80 (0.55–1.16)

4 7 0.75 (0.52–1.09) 0.74 (0.50–1.08)

5 (high) 9 0.93 (0.66–1.31) 0.99 (0.69–1.42)

Geographic

Rural 10 1.35 (0.97–1.88) 0.2141 1.24 (0.87–1.76) 0.4943

Urban 8 Ref Ref

Charlson index

0 8 Ref 0.0130 Ref 0.0070

≥1 24 3.6 (1.31–9.90) 4.51 (1.51–13.49)

Mental health history

No 7 Ref 0.0025 Ref 0.0338

Yes 10 1.43 (1.13–1.80) 1.32 (1.02–1.71)

Substance abuse

No 8 Ref 0.9522 Ref 0.2456

Yes 8 1.01 (0.64–1.61) 0.74 (0.45–1.23)

Enrolled with FP

No 9 1.24 (0.95–1.63) 0.1176 1.31 (0.98–1.74) 0.0676

Yes 8 Ref

History of prior stone surgery

No 8 0.32 (0.16–0.65) 0.0015 0.34 (0.16–0.72) 0.0050

Yes 21 Ref Ref

Care-related
Duration urolithiasis episode

<60 days 6 0.45 (0.35–0.57) <0.0001 0.62 (0.47–0.82) 0.0008

>60 days 13 Ref Ref

# ED visits for urolithiasis after index visit

0 6 0.24 (0.17–0.35) <0.0001 0.49 (0.32–0.74) 0.0059

1 8 0.32 (0.21–0.47) 0.5 (0.33–0.79)

2 13 0.57 (0.36–0.90) 0.68 (0.42–1.09)

>2 21 Ref Ref
CI: confidence interval; ED: emergency department; FP: family physician; OR: odds ratio.
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Table 4 (cont’d). Factors associated with new persistent opioid use among urolithiasis patients age 25 years or younger 
initially prescribed opioids in Ontario from 2013–2017 (N=3877)

Characteristic Rate 
(%)

Univariate
analysis

OR (95% CI)

p Multivariable
analysis

OR (95% CI)

p

Care-related (cont’d)
# FP visits for urolithiasis after index visit

0 7 0.40 (0.27–0.59) <0.0001 0.77 (0.50–1.18) 0.5925

1 8 0.49 (0.32–0.74) 0.83 (0.53–1.31)

2 11 0.67 (0.41–1.10) 0.93 (0.56–1.56)

>2 16 Ref Ref

Had surgery

No 7 Ref <0.0001 Ref 0.0009

Yes 14 2.30 (1.77–2.99) 1.7 (1.24–2.34)

Opioid-related
Total oral morphine equivalents during acute stone episode

1–99 5 Ref <0.0001 Ref <0.0001

100–149 6 1.07 (0.71–1.62) 1.0 (0.65–1.52)

150–199 7 1.29 (0.85–1.95) 1.18 (0.77–1.80)

200–299 8 1.62 (1.09–2.42) 1.35 (0.90–2.04)

>300 17 3.79 (2.64–5.44) 2.21 (1.49–3.29)

Specialty of initial prescriber

Emergency medicine 7 0.95 (0.61–1.48) 0.4886 1.37 (0.84–2.25) 0.3340

Family practitioner 9 1.2 (0.76–1.90) 1.62 (0.97–2.7)

Other 9 1.18 (0.56–2.48) 1.05 (0.47–2.38)

Urology 8 Ref Ref
CI: confidence interval; ED: emergency department; FP: family physician; OR: odds ratio.

Table 5. Factors associated with persistent opioid use in those age 25 years or younger initially prescribed opioids 0–90 days 
after surgery for urolithiasis in Ontario from 2013–2017 (N=756)

Characteristic Rate 
(%)

Univariate analysis  
OR (95% CI)

p Multivariable analysis  
OR (95% CI)

p

Time to surgery

<30 days 10 Ref 0.1823 Ref 0.1740

30 days or more 7 0.61 (0.30–1.26) 0.59 (0.27–1.27)

# of surgeries

1 5 Ref <0.0001 Ref <0.0001

2 6 1.30 (0.51–3.32) 4.52 (0.86–23.7)

>2 28 7.46 (2.85–19.57) 29.92 (4.92–181.94)

Surgery type

URS 10 Ref 0.8556 Ref 0.4392

PCNL 7 0.74 (0.25–2.16) 0.52 (0.17–1.61)

SWL 10 0.99 (0.44–2.22) 1.27 (0.46–3.52)

Stent

No 7 Ref 0.2282 Ref 0.1878

Yes 10 1.63 (0.74–3.58) 0.32 (0.06–1.74)

Septic stone

No 9 Ref 0.7286 Ref 0.4797

Yes 10 1.12 (0.60–2.07) 0.77 (0.38–1.58)
Outcome of persistent opioid use 91–180 days measured from time of last surgery. CI: confidence interval; OR: odds ratio; PCNL: percutaneous nephrolithotomy; SWL: shock wave lithotripsy; 
URS: ureterorenoscopy.
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tor for future substance use disorder or diversion. Furthermore, 
it is not possible to infer the indications for persistent opioid 
use, whether it is for ongoing pain from complications of 
urolithiasis, other pain conditions, or due to opioid misuse. 
However, the higher incidence of new persistent use among 
kidney stone patients with initial opioid exposure compared 
to those without initial exposure, as well as the dose-depend-
ent relationship between escalating initial opioid dose and 
higher new persistent opioid use raise concern that initial 
opioid prescription may prime patients for future opioid mis-
use. Strengths of the study include our relatively large cohort 
size for a pediatric and young adult study. Additionally, the 
use of a province-wide opioid reporting system ensures near 
complete capture of opioid dispensing information. 

Conclusions

Among patients with urolithiasis age 25 years or younger, 
filling an opioid prescription after stone presentation is asso-
ciated with an increased risk of persistent opioid use 3–6 
months later and a higher risk of serious, long-term com-
plications, including opioid overdose. These results support 
and highlight the urgent need for appropriate opioid reduc-
tion strategies for those with renal colic, especially young 
patients, who represent a particularly vulnerable population. 
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