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ABSTRACT
PURPOSE Racial disparities in treating pain with opioids are widely reported;

however, differences in use of recommended strategies to reduce the risk of opioid misuse by race/ethnicity have not been evaluated.
METHODS In a retrospective cohort of black and white patients with chronic

noncancer pain prescribed opioid analgesics for at least 3 months, we assessed
physicians’ use of 3 opioid risk reduction strategies: (1) urine drug testing,
(2) regular office visits (at least 1 visit per 6 months on opioids and within 30
days of an opioid change), and (3) restricted early opioid refills (receipt of a
refill >1 week early less than twice). Nonlinear mixed effect regression models
accounted for clustering within physician and adjusted additively for demographics, substance abuse, mental health and medical comorbidities, health care factors, and practice site.

3

University of Texas Health Science
Center and University Health System,
San Antonio, Texas

RESULTS Of the 1,612 patients studied, 62.1% were black. Black patients were
more likely than white patients to receive urine drug testing (10.4% vs 4.1%), regular office visits (56.4% vs 39.0%), and restricted early refills (79.4% vs 72.0%)
(P <.001 for each). In fully adjusted models, black patients had significantly
higher odds than their white counterparts of receiving regular office visits (odds
ratio = 1.51; 95% confidence interval, 1.06-2.14) and restricted early refills
(odds ratio = 1.55; 95% confidence interval, 1.03-2.32), but not urine drug testing (odds ratio = 1.41; 95% confidence interval, 0.78-2.54).
CONCLUSIONS In this cohort of primary care patients receiving opioid analgesics

on a long-term basis, use of risk reduction strategies was very limited overall;
however, black patients were more likely than white patients to receive 2 of 3
guideline-recommended strategies. These data raise questions about lax monitoring, especially for white patients taking opioids long term.
Ann Fam Med 2011;9:219-225. doi:10.1370/afm.1242.
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tudies in varied health care settings including primary care practices
report that physicians are less likely to prescribe opioid analgesics to
treat pain in black compared with white patients, even after adjusting
for severity of illness and other clinically relevant factors.1-4 This inequity in
pain management is not based on evidence of greater opioid misuse among
black patients; in fact, studies ﬁnd that whites are more likely than blacks
to misuse prescription opioids5,6 or that race is not a factor.7,8 Researchers
hypothesize that differential opioid prescribing may reﬂect a lack of physician training and conﬁdence in managing pain in minority groups as well as
limited evidence-based protocols for managing pain with opioids, leading
physicians to rely on stereotypes to guide decision making.9,10
Most chronic pain management occurs in primary care settings, where
physicians must decide whether to prescribe opioids and, if these medications are prescribed, how to monitor patients for misuse. Given the
increasing rates of opioid misuse and diversion, and their serious consequences including overdose and death,11-13 as well as physicians’ inability
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to judge risk of opioid misuse accurately,14 it is important for all patients taking opioids to be monitored
for safety. Recently, the American Academy of Pain
Medicine and the American Pain Society15 and other
experts16 have recommended that physicians should
implement a structured treatment monitoring plan to
reduce the risks associated with long-term opioid use.
Few primary care physicians appear to have adopted
recommended strategies, however.17-19
In light of reports of racial disparities in physician management of pain with more restrictive use of
opioids for black compared with white patients,1-4 we
hypothesized that racial differences exist in the opioid
risk reduction strategies used for patients prescribed
opioids long term for chronic pain. Speciﬁcally, we
hypothesized that black patients would be more likely
than white patients to receive urine drug testing, regular ofﬁce visits, and restricted early reﬁlls.

METHODS
Study Sample
This retrospective study was conducted in 8 primary
care practices afﬁliated with the University of Pennsylvania Health System in Philadelphia, Pennsylvania,
from January 1, 2004, through July 31, 2008. The
university’s Institutional Review Board approved this
project. All practices share an electronic health record
containing data on demographics, diagnoses, laboratory tests, visit attendance, and prescribed medications. Patients aged 18 years or older were eligible
if they met the following criteria: (1) had at least 3
practice visits demonstrating longitudinal care; (2) had
a recorded International Classiﬁcation of Diseases, Ninth
Revision, Clinical Modiﬁcation (ICD-9-CM) diagnosis of
musculoskeletal or neuropathic pain (ICD-9-CM codes
053.1x, 250.6x, 337.2x, 350.1x, 350.2x, 352.1x, 353.xx357.xx, 710.xx, 711.xx, 712.xx-716.xx, 719.xx-7.24.xx,
726.xx, 727.xx, 729.0x, 729.1x, 729.2x, 729.5x, 738.4x,
738.5x); and (3) received long-term opioid treatment
deﬁned as 3 or more monthly prescriptions from a primary care physician for opioid analgesics (at least 21
days apart) within a 6-month period, similar to other
studies.6,20 We excluded patients with a cancer diagnosis (140.xx-208.xx) except for nonmelanoma skin cancer or a remote history of prostate cancer as these are
unlikely to require chronic pain management. We also
excluded patients whose race was not black or white
because they constituted less than 3% of the sample.
We assigned a primary care physician to each patient
based on whom the patient saw for a majority of visits
during the study period; the monitoring occurring
during the study period for the patient was attributed
to that physician.
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Opioid Analgesic Treatment
In study practices, all medications must be prescribed
electronically. For this analysis, we included all prescriptions for oral, transdermal, or intranasal opioid
analgesics but excluded intravenous or intramuscular
opioid formulations and sublingual buprenorphine
(which is not approved by the Food and Drug Administration for the treatment of pain). We also excluded
the weak opioid tramadol, which has a lower risk of
misuse.21 Other exclusions were absence of key data
elements (ie, number of pills dispensed or directions
on use), an indeterminate start date, or prescriptions
rewritten within 3 days. The duration of long-term
opioid treatment in this study commenced with the
start date of the ﬁrst opioid prescription and ended 30
days after the ﬁnal prescription start date.
Dependent or Outcome Variables
The study outcomes were 3 opioid risk reduction strategies: (1) urine drug testing, (2) regular ofﬁce visits,
and (3) restricted early reﬁlls. Receipt of a urine drug
test was deﬁned as at least 1 completed urine drug test
during the period of opioid treatment. Reﬂecting consensus panel recommendations,15,22 a regular ofﬁce visit
was deﬁned as a primary care visit at least once within
each 6-month interval that the patient received prescribed opioid analgesics and 30 days before or after
an increase in an opioid dose or prescription of a new
opioid. A restriction on early opioid reﬁlls was deﬁned
as existence of fewer than 2 occasions on which the
patient received an opioid prescription more than 7
days before the previous prescription should have been
completed if taken as directed. The duration of each
opioid prescription was calculated from the number
of pills dispensed divided by the number of pills to be
taken per day according to directions. For prescriptions written “as needed” or “PRN,” we conservatively
assumed consumption was at the maximal prescribed
dose, for example, 2 pills every 4 hours (or 12 per day)
for prescriptions written “1-2 pills every 4-6 hours.”
All of the study practices had residents in training, but
none had formal or structured educational interventions addressing opioid risk reduction during the study.
Independent Variables
The main independent variable was self-identiﬁed race,
categorized as black or white. Demographic variables
included age, sex, and median household income of
the patient’s zip code based on census data.23 Clinical variables were deﬁned from coded diagnoses from
inpatient or outpatient encounters. Because patients with
co-occurring substance abuse are more likely to misuse prescribed opioids,7,8,24 we created a variable called
problem substance use that was based on a diagnosis of
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abuse, dependence, poisoning, withdrawal, or substanceinduced psychosis during the study period for any of the
following substances: alcohol, cocaine, amphetamines,
cannabis, or benzodiazepines (ICD-9-CM codes available from authors). For opioids, problem substance use
was based on codes before the ﬁrst opioid prescription
in the study period because we sought to isolate a history of opioid misuse as a risk factor for current misuse
(ICD-9-CM codes also available). We also created a
variable for tobacco use based on a diagnostic code of
tobacco use disorder (ICD-9-CM 305.1).
Mental health disorders have also been associated
with opioid misuse8,24; thus, we created a mental health
variable based on a diagnosis of anxiety, depression,
bipolar disorder, posttraumatic stress disorder, or
schizophrenia (ICD-9-CM codes available). We identiﬁed medical comorbidities using a method adapted
from that of Elixhauser and colleagues25 and included
them as a categorical variable based on number of
comorbidities (from none to 3 or more), as an estimate
of overall severity of medical comorbidity. In regard to
health care factors, we created a variable for the duration of long-term opioid treatment, as described. As
an indicator of patient adherence to care, we created a
variable for the proportion of scheduled primary care
appointments attended within 2 years. We also created
a categorical variable deﬁning the intensity of primary
care use with 3 levels: (1) higher if a patient had at least
1 visit in each 6-month period on treatment and was in
the highest quartile of monthly ofﬁce visits; (2) lower
if a patient had at least one 6-month period without a
visit and was in the lowest quartile of monthly ofﬁce
visits; and (3) intermediate for the remaining patients.
This 3-level variable was used only in the analysis
of urine drug testing and early opioid reﬁlls. Finally,
to adjust for potential effects of practice site on risk
reduction strategies, we included each patient’s primary care practice site as a covariate.

from analysis because they performed only 1 or no
urine drug tests among their study patients. We used
SAS version 9.1 (SAS Institute Inc, Cary, North Carolina) to conduct all analyses.

RESULTS
The 8 primary care practices had a total of 4,057
patients who had 3 or more opioid prescriptions, of
whom 1,612 (40%) met our inclusion criteria (Figure
1). Most patients were excluded because they had not
been prescribed opioids long term (ie, had <3 opioid
prescriptions at least 21 days apart within 6 months).
In each practice, a median of 24 physicians (interquartile range, 6-47) treated at least 1 study patient.
Among these physicians, the median number of study
patients treated was 2 (interquartile range, 1-8) with
a maximum of 163. In the ﬁnal study cohort, 8.0% of
patients received urine drug testing, 49.8% had regular
ofﬁce visits, and 76.6% had restricted early reﬁlls.
Nearly two-thirds of the 1,612 study patients were
black, and black patients were more likely to receive
each opioid risk reduction strategy when compared
with white patients (Table 1). Black patients were more
likely than white patients to be female and to live
in neighborhoods having a low-income zip code. In
regard to factors associated with greater risk of misuse, black patients were more likely to have diagnosed
problem substance use and tobacco use, but were not
more likely to have a diagnosed mental health disorder.
The pain-related conditions osteoarthritis and lumbago
were more common in blacks than in whites. In addition, black patients had more medical comorbidities.
The mean duration of opioid treatment in the
cohort was nearly 2 years and did not differ by race
(Table 1). Blacks had more primary care visits but
poorer adherence to scheduled appointments. The 2
Figure 1. Patient flow diagram

Statistical Analysis
We conducted univariate analyses to examine associations of patient race and other covariates with the 3
outcome variables using χ2 tests for categorical variables and t tests for continuous variables. To account
for the hierarchical nature of the data with patients
clustered within physician, our multivariate analysis
used nonlinear mixed effect logistic regression models
with physician included as a random effect. For each
outcome variable, we built a nonlinear model that
additively adjusted for patient demographics, substance
abuse, mental health and medical comorbidities, and
health care factors. Finally, practice site was added as a
ﬁxed effect. For analysis of urine drug testing, 2 of the
practices, having a total of 274 patients, were removed
ANNALS O F FAMILY MEDICINE
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4,057 Primary care patients
with ≥3 opioid prescriptions

Reasons for exclusion
1,930 Fewer than 3 qualifying
prescriptions in 6 months
287 Cancer
126 No pain diagnosis
78 Missing race data
19 Not black or white
5 Age younger than 18 years

1,612 Patients included in analysis
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practices excluded from the urine drug testing models
had signiﬁcantly smaller proportions of black patients
when compared with the remainder of the cohort
(6.6% vs 73.5%; P <.001).
Table 2 displays the effect of additively adjusting
for sets of patient, clinical, and health care variables
Table 1. Patient Characteristics
All
Patients
(N = 1,612)

Characteristic
Outcome variables
Urine drug testing, any, No. (%)

129 (8.0)

Regular office visits, No. (%)

803 (49.8)

Restricted early refills, No. (%)

1,235 (76.6)

Demographics
Age, mean (SD), years

54.1 (15.5)

Women, No. (%)

1,070 (66.4)

Household income, No. (%)b
<$25,000

407 (25.3)

$25,000-$34,999

546 (33.9)

$35,000-$69,999

544 (33.8)

≥$70,000

115 (7.1)

Substance abusec
Problem substance use, No. (%)

174 (10.8)

Tobacco use, No. (%)

259 (16.1)

Mental and physical health
Mental health disorder,c No. (%)

780 (48.4)

Pain diagnosis,d No. (%)
Osteoarthritis

693 (43.0)

Rheumatoid arthritis

130 (8.1)

Lumbago

830 (51.5)

Cervical/thoracic spine pain

390 (24.2)

Sciatica

375 (23.3)

Neuropathic pain

427 (26.5)

Fibromyalgia

260 (16.1)

Medical comorbidities,c No. (%)
None

250 (15.5)

1

412 (25.6)

2

385 (23.9)

≥3

565 (35.1)

Health care factors
Duration of long-term opioid
treatment, mean (SD), weeks
Appointment attendance rate,
median (SD)
Primary care use,e No. (%)
Lower
Intermediate
Higher

100.0 (62.9)

on the odds of black patients receiving opioid risk
reduction strategies when compared with their white
counterparts. The far left column shows the unadjusted
association of black race with each strategy. Subsequent columns moving to the right show the change
in this association with sequential addition of each set
of variables to the model. The
far right column shows the odds
ratios in the fully adjusted model.
In the unadjusted model,
Racial Group
black patients were 1.63 times
Black
White
P
Patients
Patients
more likely to receive urine drug
Valuea
(n = 1,001)
(n = 611)
tests; however, after adjustment
for clustering of patients within
104 (10.4)
25 (4.1)
<.001
physicians, the odds ratio was
565 (56.4)
238 (39.0)
<.001
no longer signiﬁcant (Table 2).
795 (79.4)
440 (72.0)
<.001
After adjustment for all sets of
covariates, the odds of urine
53.6 (14.9)
54.7 (16.4)
.17
drug testing for blacks vs whites
708 (70.7)
362 (59.3)
<.001
remained nonsigniﬁcant. The
<.001
380 (38.0)
27 (4.4)
adjusted odds of regular ofﬁce
484 (48.4)
62 (10.2)
visits were 2.03-fold greater for
129 (12.9)
415 (67.9)
black vs white patients and did
8 (0.8)
107 (17.5)
not diminish with adjustment for
clustering of patients within phy130 (13.0)
44 (7.2)
<.001
sician. The association of black
187 (18.7)
72 (11.8)
<.001
race with regular ofﬁce visits was
progressively attenuated by add478 (47.8)
302 (49.3)
.51
ing patient, clinical, and health
care factors, but the odds of hav482 (48.2)
211 (34.5)
<.001
ing regular ofﬁce visits were still
83 (8.3)
47 (7.7)
.66
536 (53.6)
294 (48.1)
.03
51% higher for black vs white
234 (23.4)
156 (25.5)
.33
patients in the fully adjusted
225 (22.5)
150 (24.6)
.34
model. Similarly, the unadjusted
279 (27.9)
148 (24.2)
.11
association of black race with
160 (16.0)
100 (16.4)
.84
restricted early reﬁlls was signiﬁ<.001
cant, with an odds ratio of 1.48.
110 (11.0)
140 (22.9)
In the fully adjusted model, black
224 (22.4)
188 (30.8)
race remained signiﬁcantly asso238 (23.8)
147 (24.1)
ciated with 1.55-fold higher odds
429 (42.9)
136 (22.3)
of restricted early reﬁlls.
101.9 (64.4)

0.65 (0.15)

0.62 (0.15)

96.8 (60.4)

.11

0.69 (0.14)

<.001
.002

256 (15.9)

135 (13.5)

121 (19.8)

1,008 (62.5)

634 (63.3)

374 (61.2)

348 (21.6)

232 (23.2)

116 (19.0)

χ2 test for categorical variables; t test for continuous variables.
Median annual household income in patient’s ZIP code.
c
Based on physician International Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) coding.
d
Based on physician ICD-9-CM coding; patients may have multiple pain diagnoses.
e
Lower = at least one 6-month period without a visit and bottom quartile in office visit frequency; Higher = at
least one visit in each 6-month period and highest quartile in office visit frequency; Intermediate = remaining
patients.
a

b
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DISCUSSION
In this large cohort of primary
care patients treated for an average of 2 years with opioid analgesics for chronic noncancer pain,
black patients were signiﬁcantly
more likely to receive recommended opioid risk reduction
strategies than white patients.
The adjusted odds of receiving
regular ofﬁce visits and restricted
✦
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Table 2. Odds of Receipt of Opioid Risk Reduction Strategies for Black vs White Patientsa
Additive Adjustment for Sets of Variables
Strategy
Urine drug testingg

Regular office visits

Restricted early refills

Unadjusted

Clusteringb

Demographicsc

Substance
Abused

Comorbiditiese

Health Care
Factorsf

Practice
Site

1.63
(1.03-2.59)
P = .04
2.03
(1.65-2.49)
P <.001
1.48
(1.17-1.87)
P <.01

1.53
(0.92-2.53)
P = .10
2.22
(1.71-2.87)
P <.001
1.60
(1.22-2.10)
P <.01

1.44
(0.82-2.54)
P = .21
1.74
(1.28-2.38)
P <.001
1.48
(1.06-2.08)
P = .02

1.45
(0.82-2.58)
P = .20
1.74
(1.28-2.38)
P <.001
1.50
(1.07-2.10)
P = .02

1.54
(0.86-2.73)
P = .15
1.66
(1.21-2.28)
P <.01
1.50
(1.01-2.11)
P = .02

1.56
(0.87-2.78)
P = .14
1.55
(1.10-2.19)
P = .01
1.56
(1.06-2.31)
P = .03

1.41
(0.78-2.54)
P = .26
1.51
(1.06-2.14)
P = .02
1.55
(1.03-2.32)
P = .04

Note: Values are odds ratios (95% confidence intervals) and P values.
Nonlinear mixed effect regression models adjusting additively for sets of patient, clinical, and health care variables.
Clustering of patients within physician.
c
Includes sex, age, median household income of neighborhood.
d
Includes problem substance use (alcohol, nonopiates, and opioids), tobacco use.
e
Mental health and medical comorbidities.
f
Includes duration of long-term opioid treatment, appointment attendance rate, and primary care use category. Primary care use category was not included in the
regular office visits models.
a

b

g

Urine drug testing analysis excludes 2 practices that performed only 1 test or no tests in patients (n = 274 patients).

early opioid reﬁlls remained increased for black vs white
patients after adjustment for diverse patient and health
care factors. Approximately 10% of black patients
received urine drug testing compared with only 4%
of their white counterparts; after adjustment, the odds
were still higher for black patients but no longer signiﬁcantly so. Use of the other 2 risk reduction strategies
was also low, with only one-half of the cohort receiving
regular ofﬁce visits and roughly 25% prescribed multiple early opioid reﬁlls. This poor performance of longterm opioid treatment monitoring supports widespread
calls for improved quality of care to promote safe prescribing of these potentially dangerous medications.26
To our knowledge, this is the ﬁrst study to examine
racial differences in the use of risk reduction strategies
for patients treated long term with opioids for chronic
noncancer pain. Our novel ﬁndings extend those of
several related studies. For example, Kunins and colleagues27 found pregnant black women were 1.5 times
more likely to undergo urine screening for illicit drug
use at prenatal visits than white women, but race was
not associated with a positive test result. Our results
also complement studies reporting that physicians
underestimate the severity of pain in black patients28 and
prescribe opioids for pain more commonly to white than
to black patients.29-31 Taken together, these data indicate
physicians are more cautious about initiating opioid
therapy in black patients and, once the medication is
started, monitor black patients more closely than whites.
On the other hand, our ﬁnding that black patients
on chronic opioid therapy were seen in the ofﬁce more
regularly than white patients contrasts with ﬁndings
of numerous studies reporting that black persons are
less likely to use primary care services.32-34 Lower use
ANNALS O F FAMILY MEDICINE
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of health care has been attributed in part to black
patients’ increased mistrust of clinicians and health
care systems.35 We can only speculate as to why black
patients were seen more regularly than white patients
in our study. First, black patients had a greater number
of medical comorbidities, which might have prompted
more frequent monitoring visits. Second, black patients
in our study population were more likely than white
patients to have Medicaid insurance, so they might
have had a lower or no copayment for visits. Copayments might have presented a greater barrier to frequent visits for white patients, although this seems
unlikely given that white patients came from more
afﬂuent neighborhoods. Finally, the higher frequency
of visits by black patients may reﬂect greater physician
concern about the need to monitor for misuse or may
reﬂect undertreatment of pain36 so that black patients
had to return frequently to modify opioid medications.
Our ﬁndings suggest a “reverse disparity”37 in the
use of these opioid monitoring strategies, whereby
traditionally vulnerable groups receive care more consistent with expert recommendations and guidelines.
In fact, our results raise the concern that physicians are
inappropriately lax in monitoring white patients, who
received lower quality of care in regard to these monitoring outcomes. This laxity contradicts evidence that
the risk of prescription drug abuse is greater in whites
than in other racial/ethnic groups.5,6
In our cohort, the association of race with urine
drug testing was attenuated after adjustment for clustering within physician, suggesting some physicians
may have contributed to this disparity more than others. This was the only outcome, however, for which
accounting for clustering of patients within physicians
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diminished the association of race with the outcome.
The monitoring practices of the clinician who had
163 patients on opioids long term were similar to the
study averages and displayed no difference in monitoring between black and white patients; thus, excluding
this high-volume prescriber’s patients would not have
changed our conclusions. Future studies should examine the role of variation in the monitoring practices of
individual clinicians in contributing to these inequitable
practices in monitoring persons on opioid analgesics.
Although we could not investigate the underlying
causes for the across-the-board low rates of implementation of risk reduction strategies, lack of physician
training, time, and other practice resources are likely to
be major barriers. Another factor may be the dearth of
evidence demonstrating the effectiveness of risk reduction strategies in improving misuse outcomes.38 With
emerging evidence of an increased overdose risk with
higher opioid dosages,39 development of safety-driven
treatment and monitoring algorithms becomes even
more imperative. Systems-based, safety-enhancing
approaches, common in the use of coumadin40 and
insulin,41 and emerging with opioids,42 are needed to
improve the overall use of risk reduction strategies and
reduce racial differences in monitoring. Indeed, several
centers are pilot testing novel approaches such as use
of automated monitoring reminders in the medical
record,43 medication monitoring programs staffed by
midlevel clinicians within primary care clinics,42 and
multidisciplinary, disease management clinics where
monitoring protocols are standardized.44
We acknowledge limitations to our study. First,
in this observational study, our ﬁndings cannot demonstrate causality; however, we were able to control
for potential confounding variables, most notably
diagnosed substance abuse and mental health disorders, which are associated with an increased risk
of misuse. We relied on coded diagnoses to identify
comorbidities including substance use disorders, and
we may have missed clinical conditions or behaviors
that would increase the need to monitor for misuse,
or other unmeasured confounders. It is possible that
this misclassiﬁcation was differential, that is, that clinicians were more likely to code substance use disorder
for black than white patients, which would bias results
toward the null and attenuate the difference in models
adjusting for substance use disorders. Second, despite
our relatively large cohort, the low prevalence of urine
drug testing limited our power to ﬁnd a signiﬁcant
association. Furthermore, we removed 2 practices from
urine drug testing models because they had little or
no urine testing; these practices had predominantly
white patients, so excluding them may have led to an
underestimation of race’s association with urine drug
ANNALS O F FAMILY MEDICINE
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testing. Third, our cohort came from practices in a
single, urban, university-afﬁliated health system, and
the ﬁndings may therefore not be generalizable to
other settings. Fourth, we did not evaluate the dose of
opioids prescribed; however, standard of care is that all
patients on long-term opioid therapy need to be monitored, regardless of dose. Last, we examined outcomes
supported by consensus guidelines and assessable using
the electronic health record. We could not ascertain
other monitoring practices, such as use of treatment
agreements, querying prescription-monitoring databases, and performing pill counts.
Many experts in the ﬁeld of pain management
advocate for a “universal precautions” approach to risk
reduction for patients prescribed opioids for chronic
noncancer pain.45 Our ﬁndings show that real-world
clinical practice falls far short of this ideal. This evidence of racial differences in the management chronic
noncancer pain should stimulate clinical and educational initiatives to ensure all patients are appropriately
monitored. Further, physicians should recognize that
patient race should not affect their use of their monitoring strategies. Outcomes research is also necessary
to determine whether systems-based approaches with
standardized monitoring strategies ameliorate these
differences and improve overall monitoring rates.
To read or post commentaries in response to this article, see it
online at http://www.annfammed.org/cgi/content/full/9/3/219.
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