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Abstract

Objective. To examine the risk of developing aberrant
behaviors that might lead to a substance use disorder
(addiction) when prescribing opioids for the relief of
chronic noncancer pain in primary care settings.

Design. Longitudinal, prospective, descriptive de-
sign with repeated measures.

Setting. Private community-based internal medicine
and family medicine clinics.

Subjects. Patients with chronic musculoskeletal
pain.

Methods. Standardized measures of patient status
(pain, functional impairment, psychiatric disorders,
family history) and treatments provided, urine drug
monitoring, and medical chart audits (presence of
aberrant drug-related behaviors) were obtained in a
cohort of 180 patients at the time of initiating opi-
oids for chronic noncancer pain and at three, six,
and 12 months thereafter.

Results. Over the 12-month follow-up period, sub-
jects demonstrated stable, mild to moderate levels of
depression (PHQ-9 scores ranging from 9.43 to
10.92), mild anxiety (BAI scores ranging from 11.80
to 14.67), minimal aberrant drug-related behaviors as
assessed by chart reviews, and a low percentage of
illicit drug use as revealed by results of urine drug
monitoring. Less than 5% of our study population re-
vealed any evidence of substance use disorder.

Conclusions. This prospective study suggests that
patients without a recent or prior history of sub-
stance use disorder who were prescribed primarily
short-acting opioids in low doses for chronic non-
cancer pain have a low risk for developing a sub-
stance use disorder. This finding supports the
importance of prescreening patients being consid-
ered for opioid therapy and that prescription of opi-
oids for noncancer pain may carry a lower risk of
abuse in selected populations such as in private,
community-based practices.
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Introduction

Approximately 30% of the American population is affected
by chronic pain, and this number continues to grow rap-
idly [1,2]. At the individual level, chronic pain can cause
emotional and physical suffering and lead to disability. The
impact of chronic pain on society is also noteworthy. The
annual cost of chronic pain in the United States has been
estimated at between $565 and $635 billion dollars [2]. A
related concern is the increasing prevalence of opioid mis-
use, abuse, addiction, and opioid-related overdose fatali-
ties. For example, 4.9 million individuals age 12 years or
older were current nonmedical users of pain relievers in
2012 [3], and in 2011 there were 488,004 emergency de-
partment visits related to nonmedical use of opioids [4]
and 186,986 admissions to treatment facilities for opioid
dependence [5]. Of the 38,329 pharmaceutical-related
deaths in 2010 in the United States, 16,651 of these
deaths were related to opioids alone or in combination
with other drugs, most commonly benzodiazepines [6]. In
spite of these concerns, due to a number of factors in-
cluding the limited availability of effective treatment alterna-
tives, opioids continue to be used for controlling pain and
improving function for a number of patients with chronic
noncancer pain (CNCP).

Many patients with CNCP present with one or more
medical and psychiatric comorbidities. Ideally these pa-
tients should be evaluated and managed in an interdis-
ciplinary pain clinic. In practice, the majority of pain care
is delivered by primary care physicians [7] who typically
do not have the training or resources or time to effec-
tively evaluate, treat, and monitor these complex cases
[8], especially when opioids are prescribed.

When treating pain in a patient without a life-shortening
cancer diagnosis, the prescriber must weigh the need
to relieve pain against the risk of producing a substance
use disorder (SUD). Many clinicians believe that the risk
of abuse is so great that opioids can never be justified
except in the presence of cancer. Most studies on this
question have been cross-sectional or retrospective in
design. The goal of the present study, therefore, was to
prospectively evaluate the risk of developing abuse in
patients with CNCP who did not already have known
risk factors such as aberrant drug-related behaviors
(ADRBs), behaviors associated with SUDs, or prior his-
tory of a SUD.

Numerous studies have identified high prevalence rates
of SUD in chronic pain patients [9–15]. Many of these
studies have been conducted in specialty pain medicine
settings, not in primary care. Two reports on the use of
opioids for chronic pain in primary care indicated that
ADRB and substance misuse and abuse occur fre-
quently in this setting as well. However, both papers de-
scribed patient samples that were referred to specialty
programs from primary care because of problems with
or concerns about opioid use. Ives et al. [11] reported
substance misuse based on urine drug monitoring
(UDM) in 32% of 196 primary care patients who were

referred over a 12-month period to a multispecialty pain
clinic. Wiedemer et al. [16] described a longitudinal, ob-
servational study of 335 primary care patients being
treated with opioids for chronic pain who were referred
to a structured opioid renewal program because of
ADRB or apparent addiction risk. Absent in both studies
and in the literature are prospective studies of the prev-
alence of substance misuse and abuse in samples of
primary care patients who do not have a prior history of
ADRB or other risk factors for abuse or addiction.

The objective of this study was to assess the extent of
pain, substance use, ADRB, substance use disorders,
co-occurring psychiatric disorders, and functional prob-
lems presented by a cohort of patients prescreened for
SUD initiating opioid therapy for CNCP provided by
community-based primary care physicians.

Methods

Research Design

This study was a longitudinal, prospective, descriptive
design with repeated measures employing standardized
measures of patient status and treatments provided at
time of commencing a new course of opioid therapy for
CNCP in a primary care setting (baseline) and at three,
six, and 12 months thereafter. Institutional review
boards at the University of Pennsylvania and the
Reading Medical Center approved this research.

Participants and Setting

Physicians and subjects were recruited from the internal
medicine and family medicine practices of the Reading
Hospital Medical Center located in West Reading,
Pennsylvania. Characteristics of physicians were ob-
tained from a survey of their demographics and their
past education in pain management. Inclusion criteria
were 1) complaining of CNCP (at least three months) as
determined by the physician and subject self-report; 2)
initiation of a new course of opioid analgesic medication
within three months of enrollment; 3) age 18 to 75
years; and 4) speaking, understanding, and writing ei-
ther English or Spanish. Exclusion criteria were 1) the
use of opioid pain medications longer than three months
as determined by physician report and confirmed by
subject self-report; 2) inpatient hospitalization for a psy-
chiatric or substance use disorder in the last three
months; 3) current use of illicit drugs exclusive of mari-
juana within three months of enrollment as determined
by self-report; 4) subjects testing positive for illegal
drugs on the urine drug screen (with the exception of
THC) at the initial visit; 5) alcohol abuse within the last
three months; 6) current symptoms of mania or psycho-
sis; and 7) active suicidal ideation to include a plan or
attempt in the prior three months. THC was allowed
due to the frequency of use in this patient population,
and we wanted to employ a lower threshold for
inclusion in the study to truly investigate what actually
transpires in the real-world setting of primary care. As
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Pennsylvania did not have a prescription drug monitor-
ing program in place at the time this study was con-
ducted, we had to rely on medical record review to
confirm eligibility.

Patient Recruitment and Data Collection

Subjects were recruited by the participating physicians
and their staff and by recruitment fliers placed in the ex-
amination rooms and waiting rooms and mailed to all
patients in the selected practices. Interested subjects,
after providing verbal consent, were contacted by the
research nurse, who explained the purpose of the
study, assessed eligibility, and arranged for an initial ap-
pointment. During this appointment, after signing of the
informed consent form, a urine specimen for drug test-
ing was obtained and a time was scheduled for comple-
tion of baseline assessments. In addition, the patients’
records were reviewed to corroborate eligibility. The
baseline, three-, six-, and 12-month follow-up assess-
ments were conducted via telephone interview by a
trained research technician and entered into an en-
crypted data base at the University of Pennsylvania.
Urine specimens for urine drug testing were also col-
lected at three, six, and 12 months. These were not
random. Chart reviews of each subject’s medical re-
cords and pharmacy records were conducted by the re-
search nurse and a trained research technician that
included the time period from six months prior to base-
line through 12 months after baseline.

Outcome Measures

The assessment battery included instruments designed
to identify pain-related functional impairment, physical ill-
ness, psychiatric diagnosis, and level of current and life-
time substance abuse.

1. Demographics. Demographic characteristics includ-
ing: age, gender, race, socioeconomic status, edu-
cation level, and ethnicity were assessed at baseline
interview.

2. MINI International Neuropsychiatric Interview (MINI).
The MINI was used to establish the diagnoses for
mania, panic disorder, PTSD, GAD, psychotic
symptoms, and drug and alcohol dependence (cur-
rent and lifetime) based on DSM-IV criteria [17].

3. DSM checklist for abuse or dependence. Based on
the MINI interview, a checklist of the DSM-IV items
for substance abuse and dependence was adminis-
tered at each assessment. This checklist was used
to define substance use over the course of the
study.

4. PHQ-9. The PHQ-9 is a brief nine-item checklist of
DSM depression symptoms that is a reliable
method for making a criteria-based diagnosis of de-
pression and measuring severity of symptoms [18].

5. Beck Anxiety Inventory (BAI). The BAI is a 21-item
scale that measures the severity of anxiety in adults
and adolescents [19]. The BAI consists of 21 de-
scriptive statements of anxiety symptoms that are
rated on a four-point scale consisting of not at all,
mildly, moderately, and severely.

6. Urine drug screen. Standard urine drug screens
were collected at each visit and assayed using Gas
Chromatography/Mass Spectrometry for the stan-
dard six drugs of abuse: nonprescribed opioids,
cocaine, amphetamine, marijuana, barbiturates, and
benzodiazepines.

7. Aberrant drug-related behaviors. Aberrant behaviors
were assessed primarily from extensive chart re-
views on each patient. Nine aberrant behaviors
were targeted based on previous research in this
area and from published work from our laboratory
(see Table 1).

8. Pain Catastrophizing Scale (PCS). The PCS is a
well-validated and reliable 13-item measure of

Table 1 Demographics (N¼ 180)

Marital status %

Married/partnered 52

Never married 18

Divorced 17

Widowed 7

Separated 7

Level of education

Grade 6 or less 2

Grade 7–12 11

Graduated HS or equivalent 32

Part college 21

Graduated 2-y college 10

Graduated 4-y college 11

Part grad school 3

Complete grad school 11

Household population

Live alone 16

Live with 1 person 28.7

Live with > 1 person 55.3

Ethnicity

Hispanic 11.2

White 81

Black 6.7

Other 1.1

Sex

Male 33

Female 67

Employment info

Employed 65.4

Unemployed 34

Age 47.8 y
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catastrophizing as a coping style in chronic pain pa-
tients [23]. Catastrophizing has been associated
with poor adjustment and heightened distress.

9. Brief Pain Inventory. The BPI includes two dimen-
sions: pain intensity and pain interference [24]. The
pain interference scale measures interference in
seven areas: general activity, mood, walking ability,
work, sleep, enjoyment of life, and relationships.

10. Duke Social Support. This is a 14-item, self-
administered, multidimensional, functional social
support questionnaire [25]. The Social Support
Index will be used as a moderating variable in pre-
dicting development of ADRBs or substance use
disorder.

11. Chart review. The chart review records pain diagno-
sis, treatment plan, recognition of substance abuse
and aberrant behaviors noted by the physician,
medications prescribed and dosage, and prescrip-
tion of nonpharmacologic treatments.

Statistical Analysis

Summary statistics were used, including percentage of
population, means, and standard deviations. Repeated
analyses of variance were employed for continuous vari-
ables assessed at baseline, three, six, and 12 months.

For all tests, an alpha level of 0.05 (p < 0.05) was con-
sidered a significant difference. Simple t tests were
used in comparing patients who completed all assess-
ments and those who did not.

Results

Recruitment

One thousand nine hundred and one patients volun-
teered for participation in our study; 1,702 of these vol-
unteers did not qualify after screening, with 1,233
patients being disqualified as they had been taking opi-
oids longer than three months (average duration of opi-
oid use 2.4 years), 67 having pain less than three
months, and 402 were not on opioid analgesics. Of the
199 patients who qualified, after further screening three
declined and 196 patients were enrolled. Sixteen pa-
tients were disqualified postconsent, with 11 being dis-
qualified as they were positive for illicit drugs on
baseline urine drug screens, three for violation of study
procedure, one for mental health reasons identified on
baseline screening, and one exceeding age limitations
(see Figure 1).

Retention Rates

Retention rates for performing chart reviews to assess
ADRBS and prescribing behaviors were 167 (93%),

1,901

1,702

1,223

Viola�on of
study

procedure

3

Substance
abuse

11

Mental
health

1

postconsent

Full
consent

Chart
review

Figure 1 Recruitment. DNQ ¼
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164 (91%), and 152 (84%) at three, six, and 12 months,
respectively. Charts not available for review were due to
patients leaving the practice. Retention rates for com-
pleting follow-up phone interviews were 149 (83%), 137
(76%), and 101 (56%) at three, six, and 12 months, re-
spectively. In comparing patients who completed all as-
sessments with those who did not, there were no
statistically significant differences on demographics
other than the percentage of patients receiving disability
benefits was lower in patients who completed all as-
sessments as compared with those who did not com-
plete all assessments (22.4% vs 42.4%, p ¼ 0.025) and
completers were statistically older than noncompleters
(mean age in years ¼ 52.23, SD¼13.52 vs 44.33,
SD¼ 11.73, p<0.001). On baseline clinical characteris-
tics, completers tended to have lower average pain
scores than noncompleters (mean 0–10 pain intensity
score ¼ 5.76, SD¼1.80 vs 6.36, SD¼ 1.65, p¼ 0.021)
and were less depressed based on PHQ-9 scores
(9.31, SD¼ 6.59 vs 12.22, SD¼ 6.84, p¼ 0.004).

Demographics

Demographics of the enrolled patients are outlined in
Table 1. US Census Bureau data for Berks County,
Pennsylvania, where the majority of subjects were re-
cruited during the recruitment period of 2008 to 2012,

were also examined. The average age of our sample
was 47.8 years, with the median age of Berks County
residents being 39.4 years. Sixty-seven percent of the
study population was female, as compared with 51% in
Berks County. A majority had completed high school or
higher education (87%), which was comparable with ed-
ucational attainment of Berks county residents (84%). In
the study population, 65.4% were employed full time as
compared with 91% of Berks county residents between
age 16 and 75 years, which included retired persons
who had been employed full time.

Psychiatric Disorders, Coping, Social Support, and
Substance Abuse History

At baseline, three months, six months, and 12 months,
depression as measured by the PHQ-9 revealed that
enrolled patients were mildly to moderately depressed
(10.92, 9.97, 9.75, 9.43). Likewise results of the Beck
Anxiety Inventory at baseline, three, six, and 12 months
indicated that these patients experienced mild anxiety
(14.14, 14.67, 12.80, 11.80). For both anxiety and de-
pression, there were no statistically significant differ-
ences between times measured. Baseline measures of
history of lifetime alcohol use disorder and drug use dis-
order of the enrolled patients revealed that the mean
number of DSM-IV criteria was 0.33 (0–7) for alcohol
and 0.16 (0–7) for drugs. Subjects tended to cope rela-
tively well with pain as measured by the Pain
Catastrophizing Scale at six and 12 months (19.75,
15.63) (see Table 2). The MINI revealed that patients in
this sample had low levels of personality disorders and
other significant psychiatric conditions (bipolar disorder,
etc.). Results from the Duke Social Support Index indi-
cated that patients in this cohort self-reported unim-
paired subjective social support (mean¼ 19.10,
SD¼4.76), indicating an adequate support system.

Aberrant Behaviors/Urine Drug Monitoring

Aberrant behaviors were assessed primarily from exten-
sive chart reviews on each patient. Nine aberrant behav-
iors were targeted based on previous research in this

Table 2 Depression, anxiety, history of

substance use disorders, ADRB, and pain coping

Variable Month N Mean SD

PHQ-9 0 180 10.92 6.99

3 149 9.97 6.56

6 137 9.75 6.38

12 101 9.43 6.41

ADRB (sum 0–9) 0 180 0.80 0.98

3 167 0.37 0.70

6 164 0.23 0.57

12 152 0.31 0.67

Beck Anxiety Inventory 0 180 14.14 13.81

3 149 14.67 13.53

6 137 12.80 12.24

12 101 11.80 12.83

PCS (1–13) 0 — — —

3 — — —

6 137 19.75 13.78

12 101 15.63 15.26

Lifetime history of alcohol

use disorder (0–7)

0 180 0.33 1.04

3 — — —

6 — — —

12 — — —

Lifetime history of

drug use (0–7)

0 180 0.16 0.61

3 — — —

6 — — —

12 — — —

Table 3 Average morphine equivalent daily dose

and average pain rating

Months No. of subjects Dose SD

Daily morphine

equiv. dose

0 — — —

3 167 18.69 26.7

6 164 23.94 37.12

12 152 13.88 28.3

Average pain

rating (0–10)

0 180 6.02 2.07

3 149 5.37 2.08

6 137 4.93 2.22

12 101 5.13 2.15
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area, preliminary data from our laboratory, and expert
consensus opinion (see Table 6). Validated measures of
ADRB were not utilized as these assessment tools were
unavailable or newly published when this study was de-
veloped and funded (2006–2007). In addition, these as-
sessment tools rely on patient self-report, which can be
highly biased, not on actual observed behaviors, which
a chart review can reveal over time. Also, this was an
observational cohort study of subjects recruited from
primary care physician (PCP) sites, and use of these
tools was not part of standard practice. The majority of
patients did not engage in aberrant behaviors (0–9) at
three, six, and 12 months (the mean number of ADRBs
per patient was 0.37, 0.23, and 0.31, respectively) (see
Table 2). Urine drug screens for the major types of illicit
drugs or absence of prescribed opioids or for opioids
that were not prescribed were evaluated. At baseline,
8.4% of patients tested positive for cannabis. At three
months, 4.7% tested positive for cannabis and 1.6% for
cocaine, and prescribed opioids were absent in 26%. At
six months, 4.3% tested positive for cannabis, 1.7% for
cocaine, and prescribed opioids were absent in 20.9%.
At 12 months, 9.7% tested positive for cannabis, 0% for
cocaine, and prescribed opioids were not detected in
16.1%.

Opioid Dosing/Use and Pain

In patients who completed all assessments, their pain
generally improved from baseline to 12 months after ini-
tiating opioids, but these differences were not statisti-
cally significant (6.02, 5.37, 4.93, 5.13). At three
months, the average morphine equivalent daily dosage
(MEDD) was 18.69 milligrams MEDD (SD¼ 26.7), at six
months it was 23.94 MEDD milligrams (SD¼ 37.1), and
at 12 months it was 13.88 milligrams MEDD (SD¼ 28.3)
(Table 4). Extended-release opioids were only pre-
scribed in 9% of the cases. At 12 months, 43 (28%) of
the patients enrolled had discontinued the use of opi-
oids. The patients self-discontinued opioids for a

number of reasons, including feeling intoxicated, pain
improvement, no relief from opioids, adverse effects,
and having no insurance (Table 4).

Physician Characteristics and Behaviors

Table 5 outlines the demographics of the physician co-
hort. One hundred seventeen PCPs participated in this
study and prescribed the first prescription for opioids.
The majority of the PCPs were from family medicine
(61%), were white (75%), and were male (71%). The
majority of these PCPs had no additional education/
training in pain management (80%). Only 7% of treating
physicians collected urine drug screens (not including
the urine screens conducted for research), 9% utilized
opioid treatment agreements, and none employed
screening and monitoring tools.

Discussion

The literature based on limited, retrospective, or cross-
sectional studies in specialty clinics [9–16] suggests that
CNCP patients receiving continuous opioid therapy
(COT) display frequent ADRBs and have a high rate of
illicit drug use. However, Fishbain’s meta-analysis [14]
suggests that if cohorts are prescreened for risk, opioid
abuse and misuse rates are relatively low. Boscarino
and colleagues’ recent cross-sectional studies of a pop-
ulation of patients in a large health system utilizing direct
telephone diagnostic interviews based on DSM-IV [26]
and DSM-5 [27] of randomly selected patients exposed
to long-term opioid therapy generally support Fishbain’s
findings [28]. They identified factors such as younger
age, psychiatric conditions (depression, generalized anx-
iety, illicit drug use, a history of substance abuse treat-
ment, suicidal thoughts), sleep and pain conditions, fair/
poor health status, and higher opioid dose that are

Table 4 Discontinuation of opioids

6 mo (N¼ 164) 12 mo (N¼ 152)

% taking

opioids

% not taking

opioids

% taking

opioids

% not taking

opioids

87 (144) 13 (20) 72 (109) 28 (43)

Reasons for discontinuation:

1. intoxication¼ 1

2. fear of addiction¼5

3. pain improved/resolved ¼19

4. no relief from opioids ¼7

5. adverse effects ¼10

6. no insurance¼1

Self or MD discontinued opioids:

1. self-initiated¼41

2. MD initiated¼2

Table 5 Characteristics of prescribing clinicians

Specialty %

Family medicine 61 (71)

Internal medicine 39 (46)

Pain management education

Yes 15 (18)

No 80 (94)

Unknown 5 (5)

Ethnicity

Hispanic 2 (2)

White 75 (89)

Black 2 (2)

Asian 9 (11)

Unknown 12 (14)

Sex

Male 71 (83)

Female 29 (34)

Age 48.68 y

Prescribing Opioids to Low Risk Patients

769

Deleted Text: -
Deleted Text: up
Deleted Text: -
Deleted Text: 3, 6
Deleted Text:  and 12
Deleted Text: 3 months
Deleted Text: 6 months
Deleted Text: 3 months
Deleted Text: 6 months
Deleted Text:  
Deleted Text: improved
Deleted Text: ,
Deleted Text: -
Deleted Text: ,
Deleted Text: s
Deleted Text: .


associated with the 13.2% of COT patients with
moderate-severe opioid use disorder based on DSM-5
criteria. This is the subgroup that is most likely at risk
for addiction. Our study, through chart review and tele-
phone screening and using validated clinical instru-
ments, attempted to eliminate subjects with psychiatric/
substance abuse risks. We note that the average doses
of our study subjects were relatively low, a morphine
equivalent daily dose of three to five doses of 5 mg
oxycodone or hydrocodone. Our results suggest that
patients initiating short-acting opioids in a primary care
population with mild psychiatric symptoms and no sub-
stantial past history of a SUD display minimal ADRBs,
that illicit drug use is fairly low, that doses generally did
not escalate, and that a number of patients stopped
opioids. These findings were similar to an earlier influen-
tial paper that evaluated 38 patients with CNCP on
long-term opioid therapy. They discovered that there
was a lower likelihood of patients engaging in ADRBs
when they were prescribed lower doses and had no his-
tory of a SUD [29]. The prescribed opioid being absent
occurred at a rate of 26%, 20.9%, and 16.1% at three,
six, and 12 months, respectively. However, 91% of the
subjects were prescribed short-acting opioid prepara-
tions, and, depending on the timing of the last dose
and when the urine specimen was obtained, the opioid
metabolite may not have been detected. This interpreta-
tion is consistent with the relatively low average daily
doses (three to five pills) of short-acting opioids pre-
scribed to the sample, such that a substantial subset
may have used pills episodically, not regularly.
Alternatively, this could be suggestive of diversion.
These findings in general are consistent with the prevail-
ing literature showing that the most predictive risk factor
for developing an opioid use disorder is having a past
history of substance abuse [30] and risk for abuse is
higher in patients with significant co-occurring psychiat-
ric disorders and higher opioid doses [14,26,27,31].

A substantial number of patients (28%) self-discontinued
opioids at 12 months, which is consistent with the 2010
Cochrane review on efficacy of long-term opioids [32],
and there was no direct evidence of diversion.

Current opioid guidelines strongly recommend the use
of screening tools, urine drug monitoring, and treatment

agreements [33–35]. In our physician study population,
there was a low rate of use of these risk assessment/
mitigation tools. In spite of the recognition of the dan-
gers of opioid misuse and diversion, these results un-
derscore the lack of training in appropriate pain
management and risk assessment and mitigation strate-
gies in PCPs. It also speaks to the failure of “best prac-
tices” being adopted by PCPs although over 50% of
pain care is delivered by these clinicians [7].

Our finding that the rates of detected abuse/misuse are
very low when opioids are used in patient samples with
lower risk even without monitoring, as we did by study-
ing this sample, has implications for clinical practice.
Pain management specialty and primary care clinical
practice experience over several decades has sug-
gested that several subpopulations of patients with
chronic pain exist with respect to the effective use of
opioid analgesia. One subgroup of patients appears to
do well without developing SUD when prescribed opi-
oids in low doses to recover from acute pain or flares of
chronic pain. In these patients, the use of short-acting
opioids with close monitoring along with other indicated
treatments could help restore function and quality of life
in conjunction with other adjunctive medications and
nonpharmacologic interventions (physical, psychological,
and integrative therapies, for example). Our selected
sample of patients with musculoskeletal pain, even with-
out monitoring or other specific pain treatments, did not
develop symptoms and behaviors suggestive of pro-
gression to SUD as a result of their exposure to opioid
analgesics over a 12-month period. Other subgroups,
such as those with known risk factors (moderate to se-
vere psychiatric disorders and history of SUD) who were
excluded from our study population, predictably have
difficulty and demonstrate misuse, abuse, and SUD
symptoms and signs. The tendency to lump all patients
together as at similar risk for trials of opioids, and plan-
ning care accordingly, does not seem to be a prudent
or an effective strategy to address the public health
problem of chronic pain. The result is an over-concern
about iatrogenic addiction, and it deprives patients of a
trial of opioid analgesia, which might reduce the risks of
function-limiting pain and inability to work. Instead,
health systems must address the needs of large
subpopulations of patients with chronic pain conditions

Table 6 Aberrant drug-related behaviors

Positive urine drug screen or self-reported illicit drug use

Self-reported prescription drug misuse [20]

Obtaining narcotics from more than 1 physician [21]

Complaints of pain in more than 1 body system, other than original complaint on subsequent visits [20]

More than 1 ER visit for pain per study period

More than 1 unscheduled primary care clinic visit for pain per follow-up visit [22]

More than 2 calls to the primary care clinic for pain/pain meds per month [20–22]

Reporting of lost or stolen prescriptions [21]

Reports of obtaining medications from other sources [21,22]
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who may benefit from selective, integrated treatments,
including opioid analgesia for selected patients, based
on their clinical profiles including their pain conditions,
strengths, comorbidities, and risks.

Limitations

The majority of primary care physicians in this study
were quite cautious in prescribing high doses of opioids
(>90 mg morphine equivalent daily dose). There is litera-
ture that suggests that high dosing may lead to in-
creased risk of abuse and misuse [31,36]. Perhaps the
low rate of ADRBs may be related to opioid dosing.

Patients could have received opioids from other sour-
ces. However, this was a relatively closed community
with only two hospitals in the catchment area, the ma-
jority of patients are cared for by PCPs at the study site
(Reading Health System), and, based on chart reviews,
there was no indication of doctor shopping or frequent
emergency department visits and a substantial number
of patients voluntarily discontinued opioids due to ad-
verse effects or lack of efficacy. As noted previously,
Pennsylvania did not have a drug monitoring program at
the time this study was conducted, so we cannot be
absolutely certain that a subgroup of patients did not at-
tempt to receive opioids from outside the study site.
Also, at 12 months we had only a 56% retention rate of
completing follow-up interviews and urine drug screen-
ing, such that potentially high-risk patients could have
selectively dropped out. However, our retention rate
was 76% at six months and we were able to capture
ADRB via chart review in 91% and 84% of the cases at
six and 12 months, respectively. It is unlikely that pa-
tients would have converted to abusing their opioids or
using illegal drugs after six months, and the ABRB data
revealed no evidence of misuse or abuse.

We relied on extensive medical record chart reviews to
assess for ADRB. While there are a number of “vali-
dated” risk assessment tools, these tools have many
limitations including lack of content validity—having
items not directly assessing inappropriate use, many are
based on small sample sizes and have limited psycho-
metrics [37]. It was the belief of the authors that, based
on expert consensus opinion and the literature [20–22],
assessing ADRBs from detailed longitudinal review of
the patient medical records and urine drug screens [38]
would be less prone to subject bias than the cross-
sectional use of a self-report brief risk assessment tool.

Inherent in studies of this type, there is potential for se-
lection bias and the effect of being monitored both in
the subjects and the prescribing physicians. Regarding
subject selection bias, the institutional review board–ap-
proved recruitment materials (advertisements, fliers)
were appropriately vague regarding the aim of the
study. During the consenting process, the full aims of
the study were reviewed and only three subjects de-
clined out of 199 who volunteered and were eligible.
The effect of monitoring on subject and physician

behavior is difficult to ascertain. Although physicians vol-
unteered to participate in this study, their involvement
was nominal, consisting of allowing the research staff to
display recruitment fliers in their waiting room referring
patients to the study and permission to send out recruit-
ment material to all of their patients regardless of their
diagnosis or medication use. The research team had
minimal contact with the participating physicians, and it
is doubtful the physicians knew which of their patients
were actually enrolled in the study. Subjects, although
cognizant that they were being monitored, were fol-
lowed over 12 months and most likely individuals sus-
ceptible to abusing their opioids or developing an opioid
use disorder would have displayed ADRBs.

Conclusion

A great deal of scholarly activity has been devoted to
identifying risk factors for prescription opioid abuse in
an effort to select appropriate patients for whom opioids
may be efficacious in improving pain and function vs pa-
tients who may be vulnerable to misusing or abusing
opioids. Most studies in this area are retrospective or
cross-sectional and include patients in specialty pain
clinics. In this prospective, longitudinal cohort study, we
followed patients initiating opioids in community-based
primary care practices and collected extensive data on
both patient and physician characteristics. The results of
this study suggest that the rate (risk) of substance
abuse (less than 5%) or ADRBs in well-selected patients
(minimal psychopathology, no preexisting history of
SUD, good social support, adequate pain coping skills)
is low. These findings can serve as a basis to develop
additional screening tools and early interventions to miti-
gate risk of opioid misuse or abuse while maximizing
the potential benefit of opioids when used for low-risk
patients. Secondary results on physician characteristics
agree with previous studies indicating that PCPs often
lack the skills/knowledge to effectively assess and moni-
tor patients receiving long-term opioids.
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