
Risk strati�cation plays a very important role in the HARMS 
Program as it guides how we prescribe and monitor opioid 
treatment. It is important to remember that this 
assessment of risk is an estimate based on the information 
available to us at one point in time, and that this risk 
estimate is continually evolving as new information arises. 
In fact, the whole point of UDT is to provide ongoing 
information to inform this risk estimate. UDT is therefore 
simply intended to inform risk/bene�t balance, however it 
is not the only factor. This overall risk/bene�t balance 
(including UDT results and other clinical factors) then 
informs our prescribing and monitoring of opioids (to see 
how we may adjust risk category as new information arises, 
see Chapter 9 – Managing UDT Results).

Monitoring with UDT is informing the risk estimate, and 
the re�ned risk estimate feeds back to guide frequency of 
further UDT monitoring. Risk strati�cation and UDT 
therefore complement each other through each iteration 
of the cycle. We must remember that there are potential 
harms in doing UDT too frequently or too infrequently. 
More UDT means more inconvenience for the patient (and 
physician who addresses the results), increased costs to 
the healthcare system, and in the case of immunoassay 
UDT - higher risk of false positives or negatives and in the 
untrained interpreter risk of subsequent management 
errors. Likewise, less UDT may mean less information about 
the patient’s risk/bene�t balance (risks in particular). 
Naturally, to balance the two variables of convenience and 
safety we estimate someone’s risk and conduct UDT at a 
rate concordant with that risk estimate. High risk patients 
get more frequent UDT in the interests of safety, at the 
expense of some convenience. Low risk patients get less 
frequent UDT in the interest of convenience, at the 
possible expense of safety. Each cycle of UDT (and 
subsequent risk adjustment as applicable) hones in on the 
best estimate of someone’s risk. Prescribing and 
monitoring strategies, meant to balance safety and conve-

nience, are in essence adapting to the evolving risk 
estimate. 

To summarize the importance of risk strati�cation, 
remember that the initial estimate guides where a patient 
starts on the spectrum of prescribing and monitoring, from 
tight to loose. But the iterative process of the HARMS 
Program is also important because it provides ongoing 
information to re�ne that risk estimate. We are trying to 
adapt to a moving target.

Now that the importance and clinical application of risk 
strati�cation has been described, let’s discuss di�erent 
options to aid in risk strati�cation. Think of this list as a 
menu that you can pick and choose from. Do not feel 
compelled to use everything if you don’t have the capacity 
to do so. Remember, HARMS is meant to be practical and 
adaptable for your unique situation/setting. The highest 
yield indicator of risk is likely your clinical Gestalt.  

Behavioural observations: There are numerous 
behavioural observations that have been reported to 
indicate an increased risk. See Appendix V for details of 
behaviours that indicate someone is at increased risk. 
Remember that while there are observations that may 
increase someone’s risk, an absence of these observations 
does not show that someone’s risk is zero, and that patients 
that have no behavioural concerns can still have concerns 
on urine drug testing1,2with an emphasis on their use in 
opioid treatment and the need for improved physician 
education about UDTs.\nRESULTS: Although opioids are 
commonly used in the treatment of chronic pain, their use 
is associated with an increased risk for drug abuse, 
addiction, diversion, and overdose in chronic pain patients. 
Thus, adherence with opioid therapy is central to optimal 
chronic pain management. Patient observation (ie, early 
re�lls, pill counts, etc.. An absence of behavioural concerns 
is therefore not enough in itself to establish someone’s risk.

Now that we’ve identified eligible patients for HARMS, we need to make an initial estimate of 
risk to guide how tightly we monitor this patient with urine drug testing (UDT). The key here is 

that there are a number of different strategies for risk stratification and physicians should 
take into account the time and energy available when deciding which method(s) to utilize. 

There is no “one size fits all” method...
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● History of substance use disorder3
 ○ History of substance (opioid or nonopioid) or 
     tobacco use (strongly predictive)4 
  ■ Alcohol abuse is included as there is 
      evidence of polysubstance abuse among 
      alcoholics5 but there is little systematic 
      research on this. This study examines the 
      drug use comorbidity of alcoholics (DSM 
      diagnosis, frequency and quantity of 
      drug use 

● History of any pain disorder3

● Mental health diagnosis such as personality disorder,    
    somatoform disorder, psychotic disorder or anxiety 
    disorder3
 ○ Opioids can be used for mood altering 
     properties6 substance use disorders, and primary 
     care conducted 
     virtual meetings to review relevant literature and  
     existing guidelines and share their clinical 
     experience in 
     UDM before reaching consensus 
     recommendations.\nResults: De�nitive (e.g., 
     chromatography-based
 ○ Having a lifetime mental disorder is associated 
     with four times the risk of having another 
     drug-abuse disorder7 

● Certain opioid prescription characteristics: 
 ○ New prescription for any opioid with duration 
     greater than 30 days3
 ○ A daily dose of greater than 120 morphine 
     milligram equivalents3 (see below for details)
 ○ Concurrent prescription of psychiatric 
     medication, such as atypical antipsychotics 
     (associated with highest risk) or anxiolytics3

Other risk factors in the literature that may indicate 
someone is at increased risk for opioid misuse/opioid use 
disorder:

● Demographic factors
 ○ Younger age6
  ■ ORT assigns age range between 16-45 
      years as a risk factor8
  ■ Results from an American National Drug 
      Survey showed that drug dependence or 
      abuse rates rise with 
      age and peak in the twenties and 
      subsequently decline at middle age9 
 ○ Male sex
  ■ May be related to maturity, di�erences in 
      awareness of risks and willingness to take 
      risks6 

● Family history of substance use disorders 
 ○ History of alcohol abuse in the family with 
     higher relative risk of abuse among males10 
 ○ Prescription drugs may be weighed more heavily 
     than other substances (endorsed by ORT) as 
     there is evidence from one study that most of 
     the genetic in�uence on heroin/opioid abuse is 
     speci�c to heroin/opioids11 

● History of preadolescent sexual abuse among females8 
 ○ Leads to PTSD which is associated with 
     substance abuse6

Medical History: There are numerous indicators of risk on 
a patient’s medical history. Many of these are variably 
captured using validated risk assessment tools (described 
further below).

In terms of prescription opioid use disorder, a recent 
systematic review identi�ed single high-quality studies 
which demonstrated the following risk factors as being 
associated with substantial increase in the likelihood of 
developing a prescription opioid use disorder3:
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To elaborate further on the e�ect of higher doses, a study 
by Kaplovitch et al. found that patients escalated to high 
dose opioid therapy (de�ned as doses > 200mg of 
morphine or equivalent) were nearly 24 times as likely to 
die versus those patients who did not have escalated 
doses12. Risk of fatal opioid overdose has been shown with 
lower doses as well, with Canadian guidelines reporting 
risk as 0.1% for <20mg MED/day; 0.14% for 20-49mg 
MED/day; 0.18% for 50-99mg MED/day; and 0.23% for ≥
100mg MED/day4. Not surprisingly, the risk of fatal 
overdose in patients with prior substance use disorder is 
even higher, with a 0.4% risk of fatal overdose at very low 

doses (<20 MED/day)4. This risk increases at higher doses4.

Although patients on higher doses of opioids are at higher 
risk of adverse e�ects, such as increased mortality, 
consensus is lacking on whether high dose cuto�s should 
contribute to risk strati�cation12. Expert opinion 
considered using a high dose cuto� such as 120-mg 
morphine equivalent dose per day inadequate to identify 
high-risk patients alone as high doses may be a result of 
accommodating tolerance in some patients6,13. Further, 
patients predisposed to opioid misuse could be at risk of 
misuse with even low to moderate doses6

Remember that this list is for opioid use disorder, but there are other potential harms of opioids including diversion and 
accidental overdose.

History of preadolescent 
abuse:

Leads to post-traumatic stress 
disorder, which is associated 

with substance abuse

Family history of substance 
use disorders:

Genetic factors can in�uence 
addiction

Self-reported craving:
Indicates desire to use the drug 
and leads to continued opioid 

use

Psychiatric history (e.g., 
depression):

Opioids may be misused for 
their mood-altering properties

Risk Factors
for Opioid

Misuse/Use
Disorder

History of substance or 
tobacco use:

Shown to be highly predictive

Demographic factors (e.g. 
younger age, male sex):

May be due to di�erences in 
awareness of risjs and 

willingness to engage in risk 
taking behaviour

Reprinted with permission from Argo� et al. (2018). 
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The HARMS Program leaves it open to individual 
preference whether to include the opioid daily dose in risk 
strati�cation. It was also felt that calculation of morphine 
milligram equivalents per day would be onerous for some 
clinicians and so this is not a requirement of the program. 
However, your clinic could choose to include this, 
especially if your clinic had a non-medical sta� member 
perform the calculations. Previous recommendation 
thresholds for “watchful” doses have included 50/90/200 
morphine equivalents per day4.

To calculate morphine equivalents, see opioid conversion 
tables in Appendix B-8 of the  Canadian Guideline for Safe 
and E�ective Use of Opioids for Chronic Non-Cancer Pain4: 
http://nationalpaincentre.mcmaster.ca/opioid/cgop_b_app
_b08.html.

There are several additional considerations, beyond the 
medical history described above, that may contribute to 
making more accurate estimates of risk at initial 
assessment.

Baseline UDT:
Baseline UDT is recommended by several guidelines as it 
can indicate higher risk (it may indicate concern about a 
substance use disorder which, as described previously, 
puts someone at higher risk)

● Argo� et al. expert panel recommends de�nitive UDT (ie. 
LC-MS, GC-MS) at baseline for almost all patients with 
chronic pain being considered for an opioid trial as well as 
for ongoing monitoring of patients on opioids6. For those 
continuing opioid therapy from another provider, UDT 
should be completed within three months of the �rst o�ce 
visit6.

● The Canadian Guideline for Opioids for Chronic Non-Cancer 
Pain (2017) states that clinicians may use baseline urine 
drug testing when considering patients for an opioid trial 
or for those who are currently on opioids. UDT can be 
repeated on an annual basis or more frequently for those 
at higher risk including those displaying aberrant 
behaviours4. However an abstract report, which is listed in 
the guideline as the formal study of urine drug screening 
for risk mitigation, reported no di�erence in rates of opioid 

overdose for those who did or did not receive baseline 
urine drug testing4. For those patients with chronic pain 
and a history of substance abuse, the Canadian guidelines 
recommend screening with a validated questionnaire (ie. 
CAGE for alcohol use, Current Opioid Misuse Measure 
(COMM) for opioid misuse) and suggest baseline UDT and 
periodically after4.

● The CDC Guideline for Prescribing Opioids for Chronic Pain 
(2016) found that there was limited evidence evaluating 
e�ectiveness of UDT for risk mitigation during opioid 
prescribing. Expert opinion does recommend that 
clinicians use UDT prior to initiating opioid therapy for 
chronic pain and periodically throughout therapy14. There 
is a lack of consensus on whether this should apply to all 
patients and the frequency of monitoring thereafter. Most 
experts agreed annual testing at a minimum for all 
patients. Previous guidelines suggested more frequent 
testing for patients at higher risk for substance use 
disorder, however experts thought it was di�cult to 
reliably identify patients at low risk with currently available 
tools13,14.

Now that we’ve covered some of the factors that might raise 
someone’s risk, let’s look at some of the validated tools that 
have attempted to put this together in estimating someone’s 
risk.

Risk Assessment Tools (Patient Questionnaires):
Some guidelines suggest utilizing risk assessment tools to 
assist the clinician in risk strati�cation and identifying risk 
of aberrant medication-taking behaviours13,14. However, 
there is limited evidence supporting the use of currently 
available risk-strati�cation tools and when Klimas et al. 
tested performance by calculating likelihood ratios, most 
screening tools demonstrated poor diagnostic 
performance3. The systematic review by Klimas et al. also 
found that commonly utilized risk assessment tools 
(Opioid Risk Tool, Brief Risk Questionnaire, Brief Risk 
Interview, and Screener and Opioid Assessment for 
Patients with Pain) were ine�ective at discerning high from 
low risk patients3. There is a need for further clinical 
validation of existing tools and for the development of 
more accurate tools that include additional risk factors6.



Opioid Risk Tool (ORT) Description Time to complete Diagnostic Accuracy Validated Additional Notes)
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As a result, expert opinion emphasizes the importance of 
understanding why speci�c risk factors predict risk of 
aberrant drug use, and that risk strati�cation with a tool is 
only one component of a comprehensive assessment. 
Thus, clinicians are encouraged to choose a tool that 
matches their preference and work �ow6. Some commonly 
used tools to assess risks with opioid use include: the 
Opioid Risk Tool (ORT), Screener and Opioid Assessment 
for Patients with Pain- Revised (SOAPP-R) tool, Current 

Opioid Misuse Measure (COMM) and the Diagnosis, 
Intractability, Risk, E�cacy (DIRE) tool. A summary of a few 
commonly used tools with diagnostic accuracies (e.g. 
sensitivity and speci�city) can be seen below with a more 
comprehensive table found in Argo� et al. 
(DOI:10.1093/pm/pnx285)6. Again it should be 
emphasized that risk strati�cation is not static as personal 
circumstances can change and thus should be reassessed 
regularly6.

Screener and Opioid 
Assessment for Patients 
with Pain- 8 (SOAPP-8)

Current Opioid Misuse 
Measure (COMM)

Diagnosis, Intractability,
Risk, E�cacy (DIRE)

Opioid Risk
Tool (ORT)

1 minute13 Yes13 

Yes13 

Yes13 

Yes13 

Yes17 

< 10 minutes13

< 10 minutes13

< 2 minutes13

With a cuto� of >3 or 
unspeci�ed - sensitivity 
25-53% and speci�city 

62-73% for detecting risk 
of opioid overdose, 

addiction, abuse or misuse 
for likelihood ratios close 

to 1 (2 studies)14

Designed to prevent 
patient deception15 

Requires licensing 
agreement but no fee for 

individual clinical use13 

Adapted from the 
SOAPP-R to yield a shorter 
version while maximizing 

predictive accuracy17 

Requires licensing 
agreement but no fee for 

individual clinical use13 

Sensitivity of 0.74 and a 
speci�city of 0.6617

With a cuto� score of ≥ 10: 
Sensitivity 74% and speci�city 

With a cuto� score of ≥ 10: 
Sensitivity 74% and speci�city 
73%, and with a cuto� score of 

≥ 9, sensitivity 77% and 
speci�city 66% for the 
detection of aberrant 

drug-related behavior (1 
study)15 

Sensitivity 94% and speci�city 
87% for poor vs good/fair 

adherence with a cuto� point 
of 13 (1 study)18

Sensitivity 20-99% and 
speci�city 16-88% 

reported for detecting risk 
of opioid overdose, 

addiction, abuse or misuse 
using a cuto� score of > 4 
or unspeci�ed (5 studies)14 

Self-reported
10 item tool15 that 

assesses risk of
aberrant drug-related 

behaviours16

Self-reported 
24 item tool13 that 

assesses risk of 
drug-related 
behaviours16 

Self-reported 8 question 
tool that assesses risk for 
aberrant opioid-related 

behaviour17  

Self-reported
17 item tool to identify 

patients receiving 
long-term opioid therapy 

who are exhibiting 
aberrant behaviours16 

Clinician interview
7 item tool to identify 

patients receiving 
long-term opioid therapy 

who are exhibiting 
aberrant behaviours18

Screener and Opioid 
Assessment for Patients 

with Pain - Revised 
(SOAPP-R)
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There are a few practical elements that we have learned 
through experience when assigning someone’s risk. 
Physician time is crucial, and most of us don’t have time to 
manually apply validated risk strati�cation tools. At our 
clinic we tend to use clinical Gestalt (concerns about 
previous behaviour, medical history we are aware of with a 
focus on mental health and a history of addictions). 
Remember that this is an estimate! That estimate will be 
re�ned, so even if the estimate is o�-the-mark, it can be 
re�ned over time as the patient declares himself/herself. 

In the next version of the START-IT tool (see Chapter 7), we 
are building optional, validated risk strati�cation tools into 
the program so that the information from these tools can 
be used without extra e�ort from the physician. Currently, 
the time to administer, compile and interpret the results 
from validated risk tools is too onerous for many physicians 
so this should overcome those obstacles.

In terms of how the risk estimates will be applied to real-life 
patients, the HARMS Program created various risk 

categories for patients prescribed opioids for CNCP (see 
Figure 2- HARMS Risk Ladder): low, medium, high and 
structured (very high). The general theme is that the higher 
the risk, the more frequent the UDT and the shorter the 
medication dispensing interval (i.e. high risk means tighter 
control). Structured resembles a hybrid between a 
high-risk pain patient, and a patient being treated for 
opioid addiction. For an explanation of how a given risk 
level guides UDT frequency, and why these numbers were 
chosen, see Chapter 4). 
Once patients are risk-strati�ed, the physician noti�es the 
clinical administrator of the risk levels for each patient. 
When �rst starting the program, we simply took the list 
from the EMR query, and wrote “high”, “low” etc. beside any 
patient that would be part of the HARMS Program. As new 
patients are started on opioids or otherwise join the 
medical practice, we send a message to the clinical 
administrator for each patient saying “Please add to 
HARMS, [low/medium/high/structured] risk”. Alternatively, 
you may prefer to label them by their levels as 
demonstrated in the Risk Ladder and Chapter 4. 

The HARMS Experience 
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Cases Case 1
55 year old male was found through the EMR query and you know that the patient has 
CNCP, has been on a stable daily dose of morphine (40mg/day) for a long time, has a 
reasonable diagnosis, is employed, and as far as you know his history is negative for red 
�ags. How do you approach risk strati�cation? This patient, by clinical Gestalt, appears to be 
low risk. In the interests of your own time, you do not apply risk strati�cation tools, or a baseline 
UDT prior to initial risk strati�cation. If you have the time or clinical capacity to do these extra 
steps then it is certainly reasonable, but in our program it is not necessary. 

Case 2
A 58 year old female has just moved to town and is joining your practice. Her previous 
records indicate that she has been on oxycodone/acetaminophen 4 tabs/day for several 
years for chronic back pain. There is mention of alcohol use disorder but it seems to be in 
long-term remission. Would you consider any additional steps when assigning an initial 
risk category for this patient? This patient presents a greater challenge because you don’t 
know her, and as a result your clinical Gestalt is “hazier”. This is someone who may warrant a 
more objective marker of risk (in addition to the usual history and physical). We would consider 
doing a baseline UDT on this patient as a relatively simple objective test. In fact, we would 
strongly consider performing a baseline UDT in all patients prescribed opioids for CNCP who 
are new to your practice, as this can help guide initial risk strati�cation. Once UDT results come 
back, if expected bene�ts outweigh risks then you can assign a formal risk category as she 
enters the HARMS Program.

Case 3 
A 43 year old male is new to town and you are to be his family physician. You have his old 
records which indicate that he is on 10 tabs of oxycodone/acetaminophen per day with 
numerous early re�ll requests as well as dose escalations. He lacks a good diagnosis (he has 
no-showed to numerous appointments with pain specialists and for imaging). He has a 
history of alcohol use disorder, child abuse, and he was previously addicted to heroin and 
on a methadone program. How do you approach this patient? This patient is particularly 
challenging as risks appear to outweigh bene�ts and you are likely not going to o�er this 
patient long-term opioid treatment for pain. While it’s easy to blame his previous physician, 
unfortunately these situations can slowly unfold for a variety of reasons that aren’t necessarily 
negligence. One of those reasons is that it’s di�cult to change a management strategy once 
you’ve started and so his previous physician may have been caught “behind the 8-ball”. With 
you as his new physician, this is a good opportunity to establish a new approach. While it may 
be obvious that the risks of opioids appear to drastically outweigh the bene�ts, the challenge is 
not in deciding exactly what to do with his opioids (he almost certainly needs to be tapered, 
unless opioid addiction is identi�ed in which case he would be rotated onto OAT), but the 
challenge is instead how you do this. Critically important at this visit is compassion and open 
communication with the patient. The goal is to build/maintain a therapeutic relationship, as 
you adapt your treatment strategies to his su�ering.  See Appendix VI-VIII. If you establish that 
he is indeed addicted to opioids and he acknowledges this, then o�ering him in a 
non-judgemental way help for this (with OAT) so that he doesn’t have to go through 
withdrawal may be enough to establish an initial therapeutic alliance.
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• Risk strati�cation is critical to guide how systematic UDT (the HARMS program) is 
  applied for a given patient. We want to prioritize safety while ideally minimizing 
  patient inconvenience. This means more frequent UDT for higher risk patients, and 
  less frequent UDT for lower risk patients.

• Remember that our observations of behaviour are not su�cient to identify people 
  at risk, and patients can withhold information about illicit drug use.

• The initial risk strati�cation is an estimate based on information at one point in time 
  - it will be re�ned over time in response to UDT results and other clinical 
  observations.

• HARMS is practical - when it comes to risk strati�cation, use what you have time for. 
  We don’t routinely use validated risk strati�cation tools in our practice. However this 
  may change with the automated application of these tools coming in the updated 
  version of START-IT.

Chapter Pearls
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