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Abstract

Background

Opioid therapy is utilized for a broad range of chronic pain conditions. Several studies have

highlighted the adverse effects of opioid medication due to the misuse of these drugs. The

gradual increase in the use of opioids has become a global phenomenon and is generating

social concern. Several treatment guidelines have strongly recommended assessing the

risks and benefits of pharmacological treatment with opioids. These guidelines also recom-

mend the psychological assessment of patients with chronic noncancer pain in order to

make informed decisions on the advisability of intervention with opioids. Some authors have

emphasized the relevance of assessing the risk of opioid misuse in patients with noncancer

chronic pain before initiating treatment.

Methods and analysis

Two studies will be conducted, each with a different primary objective. The primary objective

of the first study (Study 1) will be to conduct a comprehensive investigation to identify the

factors most closely associated with subsequent opioid misuse; and based on the results of

Study 1, the primary objective of the second study (Study 2) will be to develop a brief, reli-

able, valid, and useful instrument that would enable health care providers to make decisions

on opioid prescription and on the required level of monitoring and follow-up. These decisions

would have positive consequences for patient wellbeing. Study 1 will include a logistic

regression analysis to test the hypothetical model. Study 2 will have a longitudinal design

and include three assessment sessions in order to develop a measure to assess the risk of

prescribed opioid misuse and to analyse its reliability and validity. Participants will be individ-

uals with chronic noncancer pain attending three Pain Units. These individuals will either be

undergoing pharmacological treatment that includes opioid analgesics (Study 1, N = 400) or

are going to commence such treatment (Study 2, N = 250).
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Introduction

Current empirical evidence shows that chronic pain is a major health issue and one of the

most common reasons for patients to seek medical help [1–3]. Chronic pain is pain that lasts

or recurs for longer than 3 months [3]. Given the complex nature of chronic pain, its appropri-

ate treatment often requires individualized assessments by multidisciplinary teams capable of

addressing the physical and psychological aspects of pain [4, 5]. It also requires pharmacologi-

cal treatment, which is a common component of chronic pain management regimens [6, 7].

Such treatment often includes the use of nonopioid and opioid analgesics, as well as adjuvant

medications used to prevent or treat the adverse effects of analgesics or enhance the effect of

opioid analgesics. Opioid therapy is now utilized for a broad range of chronic pain conditions

[8]. Several studies have highlighted the adverse effects of opioid medication due to the misuse

of these drugs [9–13], which has been defined as the use of opioids in a manner other than

how they are prescribed [14]. Prescription opioid misuse may involve a wide range of behav-

iours, including overuse [14]. In our project, misuse is defined as the overuse of prescribed

opioids (i.e., taking more opioids than prescribed). In Spain, there is growing concern about

the use and misuse of opioid analgesics [15, 16]. In 2019, the Spanish Ministry of Health Care

published a report on medication use. The report analysed opioid consumption based on pre-

scribing data obtained by the Spanish National Health System from private and public health

care sources, including hospitals. The results showed an increase in opioid consumption in

Spain from 10.02 daily doses/1000 inhabitants/d in 2010 to 18.73 daily doses/1000 inhabitants/

d in 2018. This gradual increase in the use of opioids has become a global phenomenon and is

generating social concern. Ray et al., [17] found that the increased use of opioids for long-term

treatment increases the risk of death due to both unintentional overdose and cardiorespiratory

problems. Apart from their conventional use, an even more worrisome issue is prescription

opioid misuse. Therefore, prior risk assessment has emerged as a crucial step in making

informed decisions on the risks of starting treatment with opioid drugs.

Several factors have been identified as being associated with the increased risk of addictive

substance misuse. One of the most widely studied risk factors is a previous history of addiction

[12, 18–20]. However, this risk factor alone is unable to completely account for this phenome-

non. Other studies have addressed predictors of misuse in relation to age [21, 22], smoking

[23], obesity [9], psychological disorders such as depression, anxiety, and Posttraumatic Stress

Disorder [24, 25], or a history of childhood abuse [18].

Regarding the misuse of prescribed medications, several studies have shown the predictive

value of patients’ concerns about medication [26–28]. Higher levels of catastrophizing and the

nonacceptance of pain make patients more vulnerable to prescription opioid misuse [29–31].

Empirical research has indicated that anxiety sensitivity is associated with catastrophizing in

pain patients [32, 33] and that anxiety sensitivity is a risk factor for substance misuse [34–36].

There is also extensive empirical evidence in support of an association between impulsivity

and addiction [37, 38]. Several studies have found a link between impulsivity and opioid mis-

use [39, 40]. Finally, several studies have analysed sex differences in the use and misuse of opi-

oids [41, 42] and in the correlates of risk for opioid misuse among chronic pain patients

prescribed opioids for chronic pain [43, 44].

Some authors have emphasized the relevance of assessing the risk of opioid misuse in

patients with noncancer chronic pain before initiating treatment [9, 45]. In fact, several treat-

ment guidelines have strongly recommended assessing the risks and benefits of pharmacologi-

cal treatment with opioids [9]. These guidelines also recommend the psychological assessment

of patients with chronic noncancer pain in order to make informed decisions on the advisabil-

ity of intervention with opioids [9, 18, 46]. Current instruments used to assess such risk do not
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include many of the variables that previous research has found to be associated with opioid

misuse and have also been shown to have very limited predictive capacity [10, 47]. In general,

there is relatively limited evidence on the accuracy of these tools in predicting misuse [48]. The

limitations of these current measures are among the main reasons that Kaye et al., [12] pub-

lished a review of this area in 2017. They suggested that, at the time of writing, there was still

no risk assessment procedure or any empirically determined set of predictive variables that

were adequate for identifying patients with chronic noncancer pain at risk of opioid misuse.

In addition, Chou et al., [9] suggested that clinicians should take some basic steps to prevent

opioid misuse before starting patients on opioid therapy and addressed the importance of hav-

ing available a reliable method by which to determine whether patients could take opioids in a

responsible and reliable manner. This fundamental issue can only be addressed by the prior

identification of subject variables that could predict the risk of misuse.

In summary, there remains an urgent need for comprehensive scientific research using

high-quality methodology to identify a set of variables that could reliably predict opioid misuse

in chronic pain patients. The results could then be used to guide the development of a practical

measure that could be administered to patients by health care providers before making thera-

peutic decisions.

Study overview

This project will be led by a research group from the Faculty of Psychology at the University of

Málaga (Spain), supported by grants from the Spanish Ministry of Science and Innovation

(PID2019-106086RB-I00) and the Regional Government of Andalusia (HUM-566).

Two studies will be conducted, each with a different primary objective. The primary objec-

tive of the first study (Study 1) will be to evaluate a theoretical model of opioid drug misuse

that includes the key variables that have been identified in previous research as predictors of

adherence to appropriate opioid treatment use in patients with chronic noncancer pain who

are receiving opioids. The primary objective of Study 2 will be to develop and evaluate the

validity of a brief instrument that will include the aspects demonstrated to be most relevant in

predicting the misuse of prescription opioids in Study 1.

Hypothesis

Table 1 shows the hypotheses of the present project.

Methods

Participants

The participants will be individuals with chronic noncancer pain attending three Pain Units in

the following centres: Hospital Clı́nico Universitario Virgen de la Victoria (Málaga), Hospital

Regional Universitario (Málaga), and Hospital Costa del Sol (Marbella, Málaga). These indi-

viduals will either be undergoing pharmacological treatment that includes opioid analgesics

(Study 1, N = 400) or are going to commence such treatment (Study 2, N = 250)

Inclusion criteria:

• Chronic noncancer pain.

• Being older than 18 years.

• Ability to understand and sign the informed consent form.

Exclusion criteria:
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• Incapable of understanding the instructions.

• Current (or history of) psychotic symptoms.

• Lack of fluency in spoken and written Spanish.

Number of participants. Study 1. Testing the hypothetical model. According to Freeman

[49], in logistic regression analysis, the sample size must be [n = 10 � (k + 1)] (where

k = number of variables). This study will require at least 190 participants [10 � (18+1) = 190].

However, the total number of participants will be 200. Furthermore, to cross-validate the

Table 1. Hypotheses.

Study 1: Testing the hypothetical model There is a significant positive

association between prescription

opioid misuse and H1 to H17:

H1. Family history of substance abuse

H2. Personal history of substance abuse

H3. Being aged between 16 and 45 years

H4. History of preadolescent sexual abuse

H5. Psychological disease (ADD, OCD, bipolar, schizophrenia)

H6. History or current diagnostic of depression

H7. A history of smoking and being a current smoker

H8. Body mass index greater than 30

H9. Symptoms of depression

H10. Symptoms of anxiety

H11. Symptoms of Post-Traumatic Stress Disorder (PTSD)

Concerns about medication and medication use: (H12)

perceiving medication as needed (H13) concern about negative

scrutiny, and (H14) concerns about tolerance

H15. Pain catastrophizing

H16. Impulsivity

H17. Anxiety sensitivity

There is a significant negative

association between prescription

opioid misuse and H18:
H18. Pain acceptance

There are gender differences in the

correlates of risk for opioid misuse

(H19 and H20):

H19. Opioid misuse in women will be more strongly associated

with emotional issues and affective distress, with opioid

medications being used to help stabilize their mood and relax.

Therefore, symptoms of anxiety, depression, or PTSD are

expected to have higher correlations with opioid misuse in

women than in men.

H20. Men may be more strongly affected by environmental

factors involved with associating with others who are prone to

using illicit substances. Thus, a history of or current addiction to

opioids, alcohol, or other prescription or nonprescription drugs

in family or friends are all expected to have higher correlations

with prescribed opioid misuse in men than in women.

Study 2: Development of a measure to assess the risk of

prescribed opioid misuse, and the analyses of its reliability,

validity, sensitivity, specificity and accuracy.

The total score of the new scale will

show (H21-H23):

H21. A moderate correlation with the Opioid Risk Tool (ORT-

10; Webster and Webster, 2005) (construct validity). In the case

that domains included in the ORT are also included in the new

scale, the magnitude of the expected correlation will be higher.

H22. Higher levels of sensitivity, specificity, and accuracy than

the ORT.

H23. High levels of accuracy (�95% correct classification rate),

sensitivity (�95%), and specificity (�95%) for classifying

patients as being at risk of opioid misuse at 6 months and 12

months after the initial prescription of opioids for chronic pain

management.

https://doi.org/10.1371/journal.pone.0251586.t001
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model in a new sample, a further 200 patients will be needed. Therefore, Study 1 will include a

total of 400 patients.

Study 2: Development of a measure to assess the risk of prescribed opioid misuse and the anal-
ysis of its reliability and validity. The aforementioned formula [49] will be used to test the pre-

dictive model: however, the number of variables will depend on the results of Study 1. In any

case, we will increase the resulting number of participants by 30% in order to safeguard against

any dropout at the various assessment stages during the longitudinal study. The aforemen-

tioned criteria will be applied [50–52] to test the psychometric properties of the instrument

and to determine sample size. However, research has shown that a minimum subject-to-vari-

able ratio of 5-to-1 in linear regression analysis can produce stable and reasonably accurate

estimates of the regression coefficients [53]. In summary, in the absence of knowing the num-

ber of domains that will be included in the new scale, it seems reasonable to plan for recruiting

a sample of 250 patients to take part in the three assessment sessions.

Procedure

Study 1: Testing the hypothetical model. Phase 1. Identify the variables that predict opi-

oid misuse. At the end of their visit to their pain specialist, the patients who fulfil the eligibility

criteria will be informed of the study aims and their participation will be requested. Written

informed consent will be obtained prior to data collection. Each participant will take part in a

semi-structured interview with a psychologist from the research team to obtain demographic,

social, or medical history data. A battery of questionnaires will also be completed by each par-

ticipant in the assessment session. These questionnaires will measure the variables that we

expect to be related to opioid misuse and the current misuse of prescription opioids. In order

to recruit the necessary number of participants, 140 patients with chronic noncancer pain

receiving pharmacological treatment that includes opioid analgesics will be interviewed in

each Pain Unit. The patients will always be assessed in their usual health centre.

Phase 2. Cross-validation. Based on the results of the regression analysis conducted in

Study 1, the variables that predict opioid misuse in a sample of 200 patients will be identified.

The model will then be cross-validated with a different sample of 200 patients with the same

characteristics.

Study 2: Development of a measure to assess the risk of prescribed opioid misuse and

the analysis of its reliability and validity. Study 2 will include 3 phases: development of the

initial item pool (Phase 1) and a prospective analysis with three measurement stages (Phases 1,

2 and 3).

Phase 1. Development of the initial item pool. Once the variables that predict opioid misuse

have been identified, we will develop a scale to assess these domains Firstly, the research team will

choose an initial pool of 6 items per domain and a panel of experts in methodology will rate the

items in relation to the appropriateness of their formulation, with changes being made following

their suggestions. Secondly, a brief and precise definition of each construct will be developed.

Thirdly, an expert panel will be carefully chosen to ensure their knowledge of the content domain.

The experts will be asked to rate the representativeness and relevance of each item in relation to

the definition of the constructs. Inter-rater agreement will be calculated, discrepancies will be dis-

cussed, and the process will be repeated until acceptable levels of agreement are achieved (.70 to

.80) [54, 55]. The three items most representative of each domain will be chosen to be part of the

initial instrument. A pilot study with a group of at least 10 patients will be conducted to test the

readability and comprehensibility of the items and changes will be made if necessary.

At the end of their visit to their pain specialist, the patients who fulfil the eligibility criteria

(i.e., those who are going to begin treatment with opioid analgesics) will be informed of the

PLOS ONE Predictive variables of prescription opioid misuse: Developing a risk detection scale

PLOS ONE | https://doi.org/10.1371/journal.pone.0251586 May 13, 2021 5 / 16

https://doi.org/10.1371/journal.pone.0251586


study aims and their participation will be requested. Written informed consent will be

obtained prior to data collection. Each participant will take part in a semi-structured interview

with a psychologist from the research team to obtain demographic, social, or medical history

data. The first 10 patients will be asked to participate in the pilot study of the instrument.

Subsequent patients (a total of 250) will then complete the revised scale (EDRAO) and the

Opioid Risk Tool (ORT-10) in the first assessment session. Patients will be informed of the

longitudinal design of the study.

Phases 2 and 3. Prospective analysis. Second and third assessment sessions. After the initial

session, the patients will be contacted twice at 6-month intervals (for each of two check-up vis-

its to the pain specialist) to make an appointment for further evaluation.

In the second assessment session (6 months after the initial visit) and the third (12 months

after the initial visit), patients will again complete the EDRAO for test-retest purposes and the

COMM to measure current misuse of opioids. In addition, patients will be monitored for

indexes of misuse. A pain specialist (i.e., member of the working team) will provide us with

information about indexes 1–2 and the psychologist will ask patients about indexes 3–11 in a

semi-structured interview (see list of misuse indexes below, in Variables and Instruments).
Table 2 shows the procedure.

Variables and instruments

Study 1: Testing the hypothetical model.

a. Predictors of opioid misuse. Each participant will take part in a semi-structured interview

with a psychologist to measure the following variables:

• Demographic, social, and medical history data. We will record the medication that patients

are currently taking and the medication prescribed by the specialist (including doses) in

their first visit in Pain Unit.

• Pain intensity. Patients will be asked to rate their mildest, average, and worst pain during

the past 2 weeks, as well as their current pain, on a scale ranging from 0 to 10, with a “0”

indicating “no pain” and “10” indicating pain as “intense as you could imagine”. A com-

posite pain intensity score will be calculated for each subject by calculating the average of

the mildest, average, worst, and current pain. Composites of 0-to-10 ratings are highly reli-

able measures of pain intensity in chronic pain patients [56].

In order to measure the variables included in Hypothesis H1-H6, the Spanish version of the

Opioid Risk Tool (ORT-10). [22] will be used. The Spanish version is currently being validated

as part of a PhD dissertation by our research team. The ORT-10 is a 10-item scale that assesses

five domains or risk factors for prescription opioid misuse derived from clinical experience

and a literature review conducted by the developers of the measuring instrument. The

domains include a family and personal history of substance abuse, age, a history of preadoles-

cent sexual abuse, and specific psychological disorders (i.e., having a diagnosis of attention def-

icit disorder, obsessive-compulsive disorder, bipolar disorder, schizophrenia, or depression).

Each risk factor is weighted and attributed a point value believed to reflect its risk relative to

the other risk factors. Items are scored and the total score can range from 0 to 26. A score of 3

or less indicates a low risk of future opioid misuse, a score of 4 to 7 indicates a moderate risk of

opioid misuse, and a score of 8 or higher indicates a high risk of opioid misuse.

All the other predictor variables will be measured (also during the interview) with the fol-

lowing instruments:

PLOS ONE Predictive variables of prescription opioid misuse: Developing a risk detection scale

PLOS ONE | https://doi.org/10.1371/journal.pone.0251586 May 13, 2021 6 / 16

https://doi.org/10.1371/journal.pone.0251586


Symptoms of Depression and/or Anxiety. Hospital Anxiety and Depression Scale (HADS)
[57]. This is a self-report scale that contains two 7-item scales, one for anxiety and one for

depression, each of which are scored on a 4-point scale. A score from 8 to 10 indicates possible

cases and a score of 10 or more indicates probable cases. The Spanish version of the scale

shows appropriate reliability and validity [58].

The presence of symptoms of Post-Traumatic Stress Disorder (PTSD). The Spanish version

of the Posttraumatic Stress Disorder Checklist-Civilian Version (PCL-5) [59] will be used to

assess PTSD as described in DSM-5. This instrument comprises a 20-item self-report checklist

which is rated on a 5-point Likert-scale (ranging from 1 = never to 5 = very often) to indicate

the degree to which each particular symptom had been experienced by the participant over the

past month.

Concerns about medication and medication use. Participants’ concerns about pain medica-

tion will be measured using the short form of the Pain Medication Attitude Questionnaire- 14
(PMAQ-14) [26]. The Spanish version of this scale is currently being adapted by our research

group as part of a PhD dissertation. It comprises 14 items grouped into 7 domains (addiction,

need, scrutiny, side effects, tolerance, mistrust, and withdrawal). Each item is scored on a

Table 2. Procedure.

Study: Objective Phases: Objective Sample Variables
Study 1: Testing the hypothetical model

(N = 400)

Phase 1: Identify the

variables that predict

opioid misuse

Individuals who undergo

pharmacological treatment that

includes opioid analgesics (N = 200)

• Demographic, social, and medical history data

• Pain intensity

• Family and personal history of substance abuse

• History of preadolescent sexual abuse

• Specific psychological disorders (attention

deficit disorder, obsessive-compulsive disorder,

bipolar disorder, schizophrenia or depression)

• Anxiety and depression symptoms

• Post-Traumatic Stress Disorder

• Concerns about medication and medication

use

• Pain catastrophizing

• Impulsiveness

• Anxiety sensitivity

• Pain acceptance

• Index of opioid misuse

Phase 2: Cross-validation

of model

The same as phase 1 (N = 200) Based on the results of the regression analysis

conducted in phase 1, the variables that predict

opioid misuse

Study 2. Development of a new measure to

assess the risk of prescribed opioid misuse and

the analyses of its reliability and validity

(N = 250)

Phase 1: Development of

the initial item pool

An expert panel Selection of three items most representative of

each domain will be chosen to be part of the

initial instrument

Pilot group to test the readability and

comprehensibility of the items

(N = 10)

• The new instrument (EDRAO)

Patients who are going to start

pharmacological treatment that

includes opioids (N = 250)

• EDRAO

• A standardized instrument to measure the risk

of opioid misuse (ORT-10)

Phase 2: Prospective

analysis (2nd assessment)

The sample in phase 2, 6 months later

(N = 250)

Indexes of misuse

Indexes of misuse (COMM)

Phase 3: Prospective

analysis (3rd assessment)

The sample in phase 3, 6 months later

(N = 250)

Indexes of misuse

Indexes of misuse (COMM)

https://doi.org/10.1371/journal.pone.0251586.t002
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6-point Likert-scale ranging from 0 (“never true”) to 5 (“always true”). The scale shows good

reliability and validity [26].

Pain catastrophizing. Pain Catastrophizing Scale (PCS). This scale is a 13-item measure in

which respondents indicate on a 5-point scale the degree to which they experience various

thoughts and feelings while in pain [60]. It consists of three subscales assessing rumination,

magnification, and helplessness and also provides a total score on catastrophizing. The total

score alone will be used in this study. The Spanish version of the scale shows good reliability

and validity and its internal consistency is high [61].

Impulsiveness. The Spanish version of the Barratt Impulsiveness Scale for adults (BIS-11)

[62–64] will be used to measure impulsiveness. It is composed of 30 items that are answered

on a 4-point scale (from 1 = rarely or never to 4 = always) where 4 indicates the most impulsive

response. The higher total score, the higher level of impulsiveness. The Spanish Version of the

scale shows good reliability and validity [64].

Anxiety sensitivity. Anxiety Sensitivity Index-3 (ASI-3). This instrument is an 18-item ques-

tionnaire where respondents indicate the degree to which they fear the negative consequences

of anxiety symptoms on a 5-point Likert-type scale [65]. The results of validation studies pro-

vide cross-cultural evidence for construct validity and the concurrent validity of the Spanish

ASI-3 [66].

Pain acceptance. Chronic Pain Acceptance Questionnaire (CPAQ). We will apply the Span-

ish version of the questionnaire (CPAQ-SV) [67, 68]. This instrument consists of 20 items.

Similar to the original questionnaire, the CPAQ-SV yields a total score and two subscale scores

for Pain Willingness and Activity Engagement. The subscales of the CPAQ-SV show good

internal consistency [68]. Two studies on the CPAQ-SV [68, 69] have supported the validity of

a 20-item version with two subscales corresponding to two independent factors. In addition,

the CPAQ-SV demonstrates good criterion validity.

b. Indexes of opioid misuse. Current misuse of prescribed opioids. The Spanish translation of

the Current Opioid Misuse Measure (COMM) [70] will be used. The Spanish version of

this scale is currently being adapted by our research group as part of a PhD dissertation.

It is a brief self-assessment instrument to monitor chronic pain patients on opioid ther-

apy. The COMM contains 17 items rated from 0 = "never" to 4 = "very often" (see

Table 1). The COMM was developed to track patient status over time, and so the items

included in the COMM can be used repeatedly and provide an estimate of the patients’

“current” status. Thus, the items cover a 30-day period (i.e., “In the past 30 days. . .”) and

only behaviour that could change from time to time are included (i.e., historical items are

excluded). The 17 items are summed to create a total score. A total score of 9 or more is

considered a positive indication of opioid misuse. Meltzer et al., [71] found higher

COMM scores in patients with chronic pain who had a prescription drug use disorder

than in those who did not have the disorder, thus supporting the construct validity of the

instrument.

We will measure opioid misuse from two perspectives; self-reports via structured interviews

and physician reports. Thus, the following behaviours are some indexes of misuse that will be

measured:

1. Requesting more opioid medication before the next appointment with the physician

2. Going to primary care or emergency services in order to obtain more opioid medication

before the next appointment

3. Requesting more opioids than prescribed by the doctor in the pharmacy
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4. Requesting more opioids via a third person or by Internet

5. Admitting to seeking euphoria from opioids

6. Admitting to wanting opioids for anxiety

7. Requesting opioids from other providers

8. Unauthorized dose escalation

9. Reporting lost or stolen prescriptions

10. Requesting refills instead of a visit to the clinic

Behaviours 1 to 2 will be identified through the patients’ DIRAYA cards, which are their

electronic health records (Historia Digital de Salud del Ciudadano) held in the Andalusian

Public Health System. They can be readily accessed by the pain physicians (i.e., the four com-

ponents of the working team). Behaviours 3 to 10 could be detected through interviews with

the patients. Patients with more than 2 indexes of misuse will be considered positive for pre-

scribed opioid misuse. Therefore, a total score of 9 or higher on COMM and/or more than 2

indexes of misuse will be considered positive for prescribed opioid misuse. This will be a

cheap, easy, and objective method to evaluate the patients’ misuse of prescribed opioid medi-

cines. It is worth mentioning that this study excludes urine toxicology screens as an appropri-

ate measure of misuse. Since the sample will be composed of patients undergoing an opioid

treatment regimen, the presence of these substances would be expected. This screen tests for

the presence of an additional non-prescribed drug in urine [12], which is not our aim. In any

case, urine and blood opioid tests are not currently used in the Andalusian Public Health Sys-

tem. In fact, Fentanyl misuse is currently detected through the DIRAYA card in three of the

participant pain units. Moreover, urine or blood analysis would be of little value for detecting

quick-release transdermal Fentanyl treatment, and therefore such tests would not be appropri-

ate given the aims of this project.

Study 2: Develop a measure to assess the risk of prescribed opioid misuse and examine

its reliability and validity. The new scale (EDRAO) will be applied. In order to test its valid-

ity, the Opioid Risk Tool (ORT-10 [22]; see above) and all of the indexes of misuse measured in

Study 1 (explained above) will be used at the two assessment points of Study 2.

Statistical analyses

Data analyses will be conducted using the Statistical Package for the Social Sciences version

26.0 (SPSS; Chicago, IL, USA).

Study 1: Testing the hypothetical model. Firstly, socio-demographic data will be

expressed as frequencies and percentages and continuous data will be expressed as means and

standard deviations. Since opioid misuse is a dichotomous variable, logistic regression analysis

will be used to identify significant associations between the set of variables included in the

hypothetical model and opioid misuse. The patients’ time in pharmacological treatment with

opioids, pain intensity, intake of benzodiazepines, type of chronic pain, and sex will be

included as covariates in the regression analyses. The following steps will be taken to fit a parsi-

monious model with strong predictive covariates only. The potential risk factors that have

been identified in the literature will be evaluated for potential univariate associations with opi-

oid misuse. The independent-sample t-test will be used to analyse continuous variables and χ2

or Fisher’s exact tests will be used to analyse categorical or discrete variables. Multivariable

conditional logistic regression will be used to identify the combined effect of several risk fac-

tors. Those with a univariate p value�.10 will be considered for inclusion in the model. Using
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a forward stepwise procedure, the variables that achieved a p value�.05 will remain in the

final model. The results will be expressed as odds ratios (ORs) with 95% confidence intervals

(CIs) and p values. A two-tailed P value of< .05 will be used as a cutoff for statistical

significance.

Study 2: Developing a measure to assess the risk of prescribed opioid misuse and to

examine its reliability and validity. As mentioned, an instrument will be developed to mea-

sure the constructs that, according to the results of Study 1, were significantly associated with

opioid misuse. Since our aim is to develop a brief instrument, 3 items per construct will be

selected by experts to assess each variable.

Item analyses. Firstly, in order to construct the shortest instrument possible, reduce the

number of items, and retain only those with the highest discriminative power, t-tests will be

run to determine which of the selected items identified patient status at the follow-ups (opioid

misuse vs opioid non-misuse). Effect sizes (Cohen’s D) will be calculated and an effect size of

0.40 will be used as a cutoff to select items.

Sensitivity, specificity, and accuracy. Secondly, we will test the sensitivity, specificity,

and accuracy of the final set of items. Receiver operating characteristic (ROC) curve analysis

will be used to test the predictive validity of the final items of the EDRAO at follow-ups 1 and 2

as well as to determine the cut-off scores of the newly developed instrument. To determine the

extent to which the values are influenced by outliers, the sample will be repeatedly randomly

divided in half and the ROC curve will be calculated for each half separately.

Scale analyses. The stability of the instrument will be tested in a subsample of the partici-

pants and factor analysis will be used to study its dimensionality. In order to test the construct

validity of EDRAO, we will analyse correlations between the scale and ORT-10.

National and local approvals

The project will be conducted in accordance with the Declaration of Helsinki and has received

ethical clearance by the Institutional Ethics Review Board (ERC UMA) and the Regional Hos-

pital Ethics Committee. This study is supported by grants from the Spanish Ministry of Science

and Innovation (PID2019-106086RB-I00) and the Regional Government of Andalusia (HUM-

566, P07-SEJ-3067).

Discussion

Several studies have highlighted the adverse effects of opioid medication due to their misuse

[9, 11, 12, 22, 23]. In this regard, the increased use of opioids for long-term treatment increases

the risk of death due to both unintentional overdose and cardiorespiratory problems. There-

fore, prior risk assessment has emerged as a crucial step in making informed decisions on the

risks of starting treatment with opioid drugs. Several treatment guidelines have strongly rec-

ommended assessing the risks and benefits of pharmacological treatment with opioids [9].

They have also recommended the psychological assessment of patients with chronic noncancer

pain in order to make informed decisions on the advisability of interventions with opioids [18,

46]. The most commonly used measures for predicting the potential for opioid misuse do not

include many of the variables shown to be associated with opioid use in previous research and

have been shown to have very limited predictive capacity. Furthermore, these measurement

instruments have not been adapted to the Spanish population and are therefore not being used

in Spanish health centres. It is therefore essential to have a reliable method that can determine

which patients could take opioids in a responsible and reliable manner. This fundamental

issue can only be addressed by the prior identification of subject variables that could predict

the risk of misuse. In summary, there remains an urgent need for comprehensive scientific
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research using high-quality methodology to identify a set of variables that would reliably pre-

dict opioid misuse in chronic pain patients. The results could then be used to develop a practi-

cal measure that could be administered to patients by health care providers before making

therapeutic decisions. This project will fill this gap by providing a comprehensive model to

identify the factors most closely associated with subsequent opioid misuse and a reliable, valid,

and useful instrument that would enable health care providers to make decisions on opioid

prescription and on the required level of monitoring and follow-up.

In addition, our group is currently adapting the Spanish versions of three valuable measure-

ment instruments as part of a PhD dissertation, and we intend to make use of these in this

project. Increasing the visibility of these instruments, alongside the development of a reliable

and valid scale for assessing the risk of opioid misuse, will have a very positive impact on Pain

Units and provide new tools to be used in clinical settings. The collaboration of three pain

units and three pain specialist physicians will ensure the impact of the results in such health

centres. Furthermore, the dissemination of our findings at the Andalusian Pain Society and

Spanish Pain Society conferences will maximize the national impact of the project.

Finally, the results of the project will help to alleviate the serious consequences of the

increasing use of opioid medications through the prior identification of subject variables that

could predict the risk of prescription opioid misuse in patients with chronic noncancer pain.

This will lead to very relevant changes in Pain Units by having a positive impact on the wellbe-

ing of these patients.

This project fulfils the objectives of the Spanish Strategy of Science and Technology and

Innovation (2017–2020) and, more specifically, those of Challenge 1 “Health, demographic

change, and well-being”.

Conclusions

The results of this project will provide medical professionals with an instrument to detect the

risk of opioid misuse in patients with chronic noncancer pain. The accurate and early detec-

tion and classification of patients who are at the greatest risk of opioid misuse will allow alter-

native medications to be considered. Should physicians decide that treatment with opioids is

indicated, it will also help to determine the level of monitoring that will be needed based on

the risk group to which the patient has been classified.
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Mesa who reviewed the procedure.

Author Contributions

Conceptualization: Carmen Ramı́rez-Maestre, Alicia E. López-Martı́nez, Rosa Esteve.
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6. Domı́nguez M, Gómez M, Barral A, Primaria MM-A, 2018 U. Haciendo equilibrios entre los riesgos y

beneficios del tratamiento farmacológico en demencia, dolor crónico y anticoagulación en personas

mayores. Aten Primaria [Internet]. 2018 [cited 2021 Jan 19]; 50:39–50. Available from: https://www.

sciencedirect.com/science/article/pii/S0212656718305134. https://doi.org/10.1016/j.aprim.2018.09.

003 PMID: 30563624

7. Tompkins D, Hobelmann J, Compton PA. Providing chronic pain management in the “Fifth Vital Sign”

Era: Historical and treatment perspectives on a modern-day medical dilemma. Drug Alcohol Depend

[Internet]. 2017 [cited 2021 Jan 19]; 173:11–21. Available from: https://www.sciencedirect.com/

science/article/pii/S0376871617300030. https://doi.org/10.1016/j.drugalcdep.2016.12.002 PMID:

28363315

8. Els C, Jackson TD, Kunyk D, Lappi VG, Sonnenberg B, Hagtvedt R, et al. Adverse events associated

with medium- and long-term use of opioids for chronic non-cancer pain: An overview of Cochrane

Reviews. Vol. 10, Cochrane Database of Systematic Reviews. John Wiley and Sons Ltd; 2017.

9. Chou R, Fanciullo GJ, Fine PG, Adler JA, Ballantyne JC, Davies P, et al. Clinical Guidelines for the Use

of Chronic Opioid Therapy in Chronic Noncancer Pain. J Pain. 2009 Feb 1; 10(2):113–130.e22. https://

doi.org/10.1016/j.jpain.2008.10.008 PMID: 19187889

10. Chou R, Fanciullo G, Fine P, . . . JA-TJ of, 2009 U. Clinical guidelines for the use of chronic opioid ther-

apy in chronic noncancer pain. J Pain [Internet]. 2009 [cited 2020 Apr 23]; 10(2). Available from: https://

www.sciencedirect.com/science/article/pii/S1526590008008316.

11. Højsted J, Sjøgren P. Addiction to opioids in chronic pain patients: A literature review. Eur J Pain [Inter-

net]. 2007 Jul 1 [cited 2020 Apr 23]; 11(5):490–518. Available from: http://doi.wiley.com/10.1016/j.

ejpain.2006.08.004. PMID: 17070082

12. Kaye AD, Jones MR, Kaye AM, Ripoll JG, Jones DE, Galan V, et al. Prescription opioid abuse in chronic

pain: An updated review of opioid abuse predictors and strategies to curb opioid abuse (Part 2). Vol.

20, Pain Physician. 2017.

13. Volkow ND, McLellan AT. Opioid Abuse in Chronic Pain—Misconceptions and Mitigation Strategies.

Longo DL, editor. N Engl J Med [Internet]. 2016 Mar 31 [cited 2020 Apr 23]; 374(13):1253–63. Available

from: http://www.nejm.org/doi/10.1056/NEJMra1507771. PMID: 27028915

14. Martel MO, Edwards RR, Jamison RN. The relative contribution of pain and psychological factors to opi-

oid misuse: A 6-month observational study. American Psychologist. 2020; 75(6): 772. https://psycnet.

apa.org/doi/10.1037/amp0000632. PMID: 32915022
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Española del Dolor [Internet]. 2016 [cited 2020 Apr 23]; 23(3):127–34. Available from: http://scielo.isciii.

es/scielo.php?script=sci_arttext&pid=S1134-80462016000300002.

16. Secades Villa R, Garcı́a ER, Barbero JV, Fernández Hermida JR, Seco GV, Garcia JMJ. El consume
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