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Chronic Opioid Therapy and Preventive Ser-

vices in Rural Primary Care: An Oregon Rural 

Practice-based Research Network Study

ABSTRACT
PURPOSE For clinicians, using opioid therapy for chronic noncancer pain (CNCP) 
often gives rise to a confl ict between treating their patients’ pain and fears of 
addiction, diversion of medication, or legal action. Consequent stresses on clini-
cal encounters might adversely affect some elements of clinical care. We evalu-
ated a possible association between chronic opioid therapy (COT) for CNCP and 
receipt of various preventive services.

METHODS We conducted a retrospective cohort study in 7 primary care clinics 
within the Oregon Rural Practice-based Research Network (ORPRN). Using medi-
cal records of 704 patients, aged 35 to 85 years, seen during a 3-year period, 
we compared the receipt of 4 preventive services between patients on COT for 
CNCP and patients not on chronic opioid therapy (non-COT). We used multivari-
ate log-binomial regression analyses to estimate the relative risk of receipt of 
each preventive service.

RESULTS After adjustment for plausible confounders, we found that patients 
using COT had a statistically signifi cantly lower relative risk (RR) of receipt of cer-
vical cancer screening (RR = 0.60; 95% confi dence interval [CI], 0.47-0.76) and 
colorectal cancer screening (RR = 0.42; 95% CI, 0.22-0.80) when compared with 
non-COT patients. The RR was reduced, without statistical signifi cance, for lipid 
screening (RR = 0.77; 95% CI, 0.54-1.10), and not notably reduced for smoking 
cessation counseling (RR = 0.95; 95% CI, 0.78-1.15).

CONCLUSIONS Patients using COT for CNCP were less likely to receive some 
preventive services. Research is needed to better understand barriers to and 
improved methods for providing preventive services for these patients.

Ann Fam Med 2010;8:237-244. doi:10.1370/afm.1114.

INTRODUCTION

C
hronic noncancer pain (CNCP) is associated with decreased quality 

of life, disability, loss of productivity, high direct costs for treat-

ment, and increased use of health services.1-5 By recent estimates, 

approximately one-quarter of the US population aged 20 years or older 

have monthly pain, and roughly 40% of those have had pain for a year or 

longer.6 Pain is one of the most common reasons that people seek medical 

attention,7-9 most of whom are seen in the primary care setting.1,9,10

Treatment with opioid medication is accepted as appropriate therapy 

for pain related to cancer and other terminal illnesses. Recent systematic 

reviews have found, however, the evidence base regarding the long-term 

effi cacy and safety of chronic opioid therapy (COT) for CNCP to be lim-

ited and of generally low quality.11,12 Use of opioids to treat CNCP is still 

controversial.11-17 Multiple factors underlie this controversy and contribute 

to dilemmas regarding treatment, including the lack of defi nitive data on 

the risks and benefi ts of opioids for CNCP11,12,18-20; concerns about physi-
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cal dependence, tolerance and addiction21-25; concern 

about possible diversion of opioid medication for other 

purposes12,15,23,24,26-29; and concern about possible sanc-

tions by state and federal regulatory agencies.21,27,28,30-33

These concerns may complicate clinical deci-

sion making regarding the prescription of opioids34,35 

and may result in extra time demands, failures in the 

patient-physician relationship, and less time on other 

activities.7,26 Clinicians are increasingly under time 

constraints during offi ce visits, and it is reasonable 

to consider that time-consuming activities related to 

prescribing opioids may detract from other aspects of 

clinical care, including preventive services. Similarly, 

stresses on the patient-clinician relationship that derive 

from the challenges and uncertainties of caring for 

patients with CNCP on COT may reduce the likeli-

hood of receiving preventive services.

We conducted a study to test the hypothesis that 

patients who receive chronic opioid therapy (COT) 

for CNCP in the primary care setting are less likely to 

receive preventive services than patients who do not 

receive chronic opioid therapy (non-COT).

METHODS
Study Design, Setting, and Patients
We conducted a retrospective cohort study within 7 

practices in the Oregon Rural Practice-based Research 

Network (ORPRN), a network of 49 primary care 

practices (serving approximately 235,000 patients) 

located throughout rural Oregon. We enrolled willing 

practices, purposefully selected to represent each of 

the 3 major geographical regions served by ORPRN. 

We compared the receipt of 4 clinical preventive ser-

vices (screening for cervical cancer, colorectal cancer, 

and dyslipidemia and counseling for smoking cessation) 

between patients on COT for CNCP and patients not 

on COT (non-COT). 

We fi rst reviewed the records of patients aged 35 

years or older seen in participating clinics during an 

8-week period between mid-March and mid-May 2000 

to determine eligibility and establish the 2 comparison 

groups. We then reviewed records for all patients seen 

during this period by 1 to 4 randomly selected clini-

cians at each site. The number of clinicians selected 

at each site was determined by the total number of 

clinicians in the practice, with more selected for larger 

practices. 

We defi ned COT use as either (1) daily opioid 

medication for at least 6 calendar months during the 

year 2000; or (2) daily opioid medication for at least 6 

calendar months during the year 1999, and at least 6 

calendar months during the year 2001, and at least 1 

chart entry indicating opioid use during calendar year 

2000. To establish the non-COT comparison group, 

we identifi ed patients within the same practice who did 

not meet the criteria for COT, and frequency-matched 

these patients to COT patients by sex and smoking 

status at a 2:1 ratio.

Data Collection and Defi nitions of Variables
Three trained and monitored chart auditors reviewed 

the medical records of all enrolled study subjects using 

well-defi ned chart audit procedures and standardized 

defi nitions of study variables. They abstracted data for 

all variables for the 3-year observation period of Janu-

ary 1, 2001, to December 31, 2003.

Preventive Services Outcome Variables
The 4 outcomes of interest were the receipt of 4 rec-

ommended preventive services: (1) cervical cancer 

screening by Papanicolaou (Pap) testing, (2) colorec-

tal cancer screening by at least 1 of 3 methods (fecal 

occult blood test, sigmoidoscopy, or colonoscopy), (3) 

serum screening for dyslipidemia, and (4) smoking ces-

sation counseling. We chose these 4 services because 

each has an A-level recommendation from the US Pre-

ventive Services Task Force (USPSTF). In addition, the 

services represent a variety of patient subgroups and 

health conditions, and they differ in what they require 

of patients and clinicians. Each outcome variable was 

defi ned as dichotomous (yes or no), indicating whether 

the particular preventive service was performed at 

least once during the 3-year period of observation. We 

confi rmed that each test was conducted for screening 

rather than for diagnosis or assessment of the effective-

ness of therapy. 

Because each preventive service is recommended 

based on patient age, sex, smoking status, or a com-

bination thereof, we identifi ed 4 subgroups of study 

subjects who met the criteria by which each preven-

tive service would ordinarily be recommended. The 

4 subgroups for our study were (1) women aged 35 to 

65 years (cervical cancer screening), (2) women and 

men aged 50 years or older (colorectal cancer screen-

ing), (3) men aged 35 years or older and women aged 

45 years or older (lipid screening), and (4) smokers of 

any age and either sex (smoking cessation counseling). 

Individual patients were included in all subgroups for 

which they fi t the criteria.

Other Variables
Data on a variety of additional variables were 

abstracted to make comparisons between COT and 

non-COT patients and to evaluate for possible con-

founding. Patient medical records were audited for the 

following variables: age, sex, ethnicity, race, zip code, 

insurance status and type, primary care clinic, patient’s 
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primary care clinician, total number of clinic visits 

during the 3-year observation period, number of visits 

with patient’s primary care clinician, date of last visit 

during the observation period, diagnosis for which 

opioids were prescribed, other medical and psychiatric 

diagnoses (from a list of more than 30 conditions com-

monly seen in primary care), total number of other 

diagnoses, history of substance abuse, history and date 

of a controlled substance contract, and history and 

date of formal discontinuation as a clinic patient.

Analyses
We calculated the distributions of demographic, medi-

cal, clinic utilization, and other descriptive character-

istics between COT and non-COT patients. We used 

the independent samples t test to compare mean values 

(continuous variables) and the Pearson χ2 test to com-

pare percentages (categorical variables) between the 2 

exposure groups (COT and non-COT). We conducted 

these analyses for the total study sample and for each 

of the 4 preventive service subgroups. For each preven-

tive service subgroup, we calculated the percentage of 

COT and non-COT patients that received the service.

Before conducting regression analyses, we evalu-

ated each variable for its potential as a confounder. 

Only variables that appeared to be plausible possible 

confounders were considered in the modeling process. 

A plausible confounder would fi rst need to satisfy the 

defi nitional criterion of being associated with both the 

exposure (COT status) and the outcome (the particu-

lar preventive service) of interest. For this assessment, 

we used the independent samples t test or the Pearson 

χ2 test, with a P value of ≤.05 as signifi cant. In addi-

tion, we included each variable in a bivariate regres-

sion model with COT status to determine whether 

it changed the effect of COT status alone on receipt 

of the preventive service. We regarded a change in 

relative risk of approximately 10% or more as a mean-

ingful basis for considering the variable a plausible 

confounder.

We fi t separate multivariate regression models to 

estimate the relative risk of receiving each preven-

tive service among COT compared with non-COT 

patients. We used the prevalence ratio as the measure 

of effect. When a risk ratio or prevalence ratio is the 

parameter of interest for a dichotomous outcome, log-

binomial regression, which yields a direct measure of 

relative risk, is a more appropriate method than logistic 

regression, which estimates odds ratios.36,37 We found 

that some log-binomial models, which may be less 

numerically stable than logistic models, did not con-

verge. A valid method for addressing this problem is to 

use the Poisson regression model with robust variance, 

which approximates the log-binomial maximum likeli-

hood estimators.38,39 We therefore used this modifi ed 

Poisson regression for all models.

Different models for each preventive service were 

compared and assessed for effect size and the signifi -

cance of covariates in the model. We used the Wald 

statistic to assess the signifi cance of covariates at the 

level of P ≤.05. We considered the best (fi nal) model 

for each preventive service outcome to be the one with 

the greatest number of signifi cant covariates that also 

contained no nonsignifi cant covariates. We conducted 

all analyses using SPSS version 15.0.0 statistical soft-

ware (SPSS Inc, Chicago, Illinois, 2006). The study was 

approved by the Institutional Review Board of Oregon 

Health & Science University, Portland, Oregon.

RESULTS
We performed an initial limited data abstraction of 

3,314 medical records, in which we identifi ed 263 

patients without cancer on COT. Of these, 29 did not 

meet inclusion criteria, for a total of 234 COT patients 

included in the study. Of the 3,051 patients identifi ed 

as non-COT, we evaluated 604, in chronological order 

of their earliest clinic visit, to identify 470 eligible 

non-COT patients who were frequency-matched with 

the COT group. Nearly all of the 29 COT and 134 non-

COT patients excluded from the study were lacking any 

clinic visits during the 3-year observation period.

Descriptive Statistics
The distributions of demographic, medical, clinic 

utilization, and other descriptive characteristics are 

displayed in Table 1 . The COT patients were slightly 

younger and more likely to be white/non-Hispanic. 

Fewer COT patients had commercial insurance, more 

had Medicaid, and fewer were uninsured. A higher 

percentage of COT patients had a history of substance 

abuse, had 2 or more medical comorbidities, experi-

enced anxiety or depression, or had gastric refl ux or 

a sleep disorder. The COT patients also had a higher 

mean number of clinic visits, with a slightly higher 

percentage of visits to their primary clinician, and they 

were more likely to have voluntarily or involuntarily 

discontinued being a patient at the clinic.

Results of Regression Modeling
In Table 2  the results of 3 models are summarized for 

each preventive service: (1) the unadjusted, univariate 

model, (2) the best (fi nal) multivariate model, and (3) 

the multivariate model adjusting only for the 3 covari-

ates common to all 4 fi nal models. Each of the 4 fi nal 

models included 3 variables in common: age, clinic, 

and total number of visits. In addition, the fi nal model 

for colorectal cancer screening also retained the vari-
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able for diagnosis of gastroesophageal refl ux disease 

(GERD), and the fi nal model for smoking cessation 

counseling retained the variable for percentage of visits 

with a primary clinician.

In multivariate analyses, we found a statistically sig-

nifi cantly lower likelihood of receiving cervical cancer 

screening with a Pap test (RR = 0.60; 95% CI, 0.47-

0.76) and colorectal cancer screening (RR = 0.42; 95% 

CI, 0.22-0.80) for patients on COT compared with 

patients not on COT. This effect was also observed for 

lipid screening (RR = 0.77; 95% CI, 0.54-1.10), but did 

not reach statistical signifi cance. The relative risk was 

not notably reduced for smoking cessation counseling 

(RR = 0.95; 95% CI, 0.78-1.15).

DISCUSSION
We found that patients receiving COT were signifi -

cantly less likely to receive a Pap test or to receive any 

form of colorectal cancer screening. Although patients 

Table 1. Social, Demographic, and Clinical Characteristics of Patients by Chronic Opioid Therapy (COT) 
Status for the Total Sample, Cervical Cancer Screening, and Colorectal Cancer Screening, Chronic Opioid 
Therapy (COT) Status for Lipid Screening and Smoking Counseling

Characteristic

Total Sample
(N = 704)

Cervical Cancer Screening
(n = 321)

Colorectal Cancer Screening
(n = 425)

COT 
(n = 234)

Non-COT 
(n = 470)

P 
Valuea

COT 
(n = 110)

Non-COT 
(n = 211)

P 
Valuea

COT 
(n = 128)

Non-COT 
(n = 297)

P 
Valuea

Age, mean y 54.9 57.7 .015 48.4 48.1 .752 64.7 67.0 .047

Female, % 64.1 63.4 .856 100.0 100.0 n/a 65.6 59.9 .268

Ethnicity/race, %          

White, non-Hispanic 69.7 60.0 .012 73.6 60.7 .021 71.1 62.0 .070

Other 4.3 7.4 .105 4.5 11.8 .033 3.1 4.0 .649

Not specifi ed 26.1 32.6 .078 21.8 27.5 .269 25.8 34.0 .094

Insurance, %b          

Commercial 32.1 47.2 <.001 26.4 38.9 .025 39.8 51.5 .027

Medicaid 38.0 23.6 <.001 46.4 33.2 .021 30.5 16.8 .002

Medicare 42.7 40.0 .487 22.7 15.6 .117 56.3 60.3 .439

Uninsured 6.4 11.5 .033 10.0 19.4 .030 5.5 6.4 .714

Other 11.1 6.2 .021 11.8 6.2 .078 10.9 5.1 .027

History of substance abuse, % 15.0 10.0 .056 21.8 16.6 .251 8.6 5.8 .282

Smoker, % 44.4 43.4 .793 50.0 55.5 .353 32.0 35.7 .467

Number of comorbidities ≥2, % 85.5 78.1 .020 80.9 71.1 .056 94.5 86.5 .016

Select comorbidities, %c          

Anxiety 13.7 8.9 .053 11.8 12.8 .801 13.3 6.7 .028

Congestive heart failure 5.1 8.1 .150 0.0 3.3 .053 7.8 12.1 .190

Depression 48.7 28.1   <.001 59.1 38.9 .001 43.0 23.2 <.001

GERD/PUD 28.2 19.8 .012 35.5 24.6 .041 27.3 16.2 .008

Hepatitis 5.6 2.8 .064 9.1 4.3 .082 2.3 1.0 .285

Osteoporosis 4.7 7.0 .231 2.7 3.8 .619 6.3 10.1 .202

Sleep disorder 5.1 2.3 .050 6.4 2.8 .129 2.3 1.3 .459

Same zip code as clinic, % 32.1 30.0 .578 30.9 38.4 .185 35.9 28.3 .116

Active months, mean No.d 30.5 29.3 .200 29.4 29.6 .906 31.0 30.2 .510

Total visits, mean No. 24.6 15.4 <.001 25.7 14.1 <.001 24.6 17.4 <.001

Visits with PCP, mean % 83.0 79.2 .030 77.3 73.0 .116 84.7 82.7 .340

Record of discontinuation, %e 7.7 3.0 .005 11.0 3.3 .006 6.3 2.7 .081

Preventive service received, %f n/a n/a n/a 42.7 59.2 .005 7.8 13.8 .081

GERD = gastroesophageal refl ux disease; PUD = peptic ulcer disease; PCP = primary care physician.

Note: Subgroups determined by the recommendation criteria for each preventive service: Papanicolaou testing, women aged 35 to 65 years; colorectal cancer screening, 
all patients aged 50 years or older; lipid screening, men aged 35 years or older and women aged 45 years or older; smoking cessation counseling, all smokers.

a P values are based on comparisons of COT and non-COT patients using the independent samples t test for mean values and the Pearson χ2 test for percentages.
b Because some patients had more than 1 type of insurance, totals are greater than 100%.
c Comorbidities listed are those for which a difference (P ≤.20) between COT and non-COT was seen in the total study sample or in at least 1 subgroup.
d Amount of time, in months, between fi rst clinic visit and last clinic visit during the 3-year study period.
e Evidence in the medical record that the patient formally discontinued receiving care at the clinic, initiated by either the patient or the clinic.
f For each subgroup, this refers only to the particular preventive service pertaining to that subgroup, and indicates whether the service was received at least once during 
the 3-year study period.
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on COT were also less likely to be screened for lipid 

disorders, this difference was not statistically signifi -

cant. We did not fi nd a difference in the likelihood of 

receiving counseling for smoking cessation. Our fi nd-

ings are consistent with the hypothesis that patients 

receiving COT may be less likely to receive certain 

preventive services. Our study does not elucidate the 

specifi c reasons or mechanisms that may underlie the 

disparities we found, but a number of possibilities war-

rant consideration.

As previously noted, caring for patients with 

CNCP and prescribing opioids may be associ-

ated with time-consuming activities by clinicians, 

failures of the patient-physician relationship, and 

less time spent on preventive services. Patients 

on COT were more likely to have discontinued 

receiving care at the clinic, initiated by either the 

patient or the clinic, which might imply more 

challenging circumstances related to the patient-

clinician relationship. Furthermore, although our 

fi nding that COT patients were more likely to 

have a history of substance abuse might be an 

artifact of differential screening by clinicians, 

patients with such a history may be more likely 

to be preoccupied with obtaining opioids and 

less interested in other aspects of care.

We considered that the disparities we 

observed might result from greater medical 

complexity of these patients, aside from any 

challenges specifi c to CNCP and COT. In fact, 

for the 3 services that COT patients were less 

likely to receive, we found a signifi cantly higher 

percentage of COT patients with 2 or more 

medical comorbidities. Despite these differ-

ences, however, the number of comorbidities 

was related only to colorectal cancer screening 

and even then was not signifi cant in any regres-

sion models. Although it might be expected that 

a higher number of medical conditions would 

negatively affect quality of care, a recent study 

found the reverse was true.40 In contrast, another 

recent study found that patients on COT for 

CNCP received slightly worse diabetes care than 

patients not on COT.41

Our fi nding that patients with CNCP on 

COT had a higher number of clinic visits is con-

sistent with other recent fi ndings that chronic 

pain is associated with higher health care use.8 

In our study, however, clinic visits actually 

lowered the likelihood of receiving preventive 

care. This fi nding is counter to the more intui-

tive notion that more clinic visits should lead to 

better preventive care because of more oppor-

tunities to provide that care. One explanation 

might be that until recently a US Drug Enforcement 

Administration policy limited opioid prescriptions to 

30 days without refi lls,42 which made more frequent 

clinic visits necessary and added a time-consum-

ing and inconvenient element to the management of 

chronic pain with opioids. Under these circumstances, 

clinical encounters might center on refi lling opioid 

prescriptions and become somewhat ritualistic, to the 

exclusion of other elements of primary care. Another 

explanation might be that patients whose CNCP is 

Lipid Screening
(n = 303)

Smoking Counseling
(n = 298)

COT 
(n = 109)

Non-COT 
(n = 194)

P 
Valuea

COT 
(n = 101)

Non-COT 
(n = 197)

P 
Valuea

57.3 60.4 .076 50.4 51.8 .347

61.5 58.2 .584 64.4 65.5 .847

      

78.0 68.6 .080 72.3 68.5 .505

4.6 5.7 .686 5.9 5.6 .900

17.4 25.8 .097 21.8 25.9 .435

      

31.2 42.8 .047 16.8 37.1 <.001

34.9 24.7 .061 51.5 32.0 .001

44.0 43.8 .970 38.6 26.9 .038

7.3 6.2 .698 8.9 16.2 .082

11.0 7.2 .258 8.9 7.1 .581

18.3 7.2 .003 27.7 17.9 .049

49.5 44.8 .432 100.0 100.0 n/a

82.6 73.2 .065 78.2 78.2 .993

      

15.6 7.2 .021 15.8 11.2 .252

8.3 11.9 .328 5.0 4.6 .883

46.8 28.9 .002 49.5 36.5 .031

24.8 18.6 .201 24.8 23.4 .788

9.2 2.6 .011 5.9 3.6 .340

7.3 6.7 .834 3.0 4.6 .506

5.5 1.0 .020 5.9 4.1 .468

38.5 33.5 .380 32.7 34.0 .817

28.2 27.2 .531 29.1 29.1 .994

22.5 14.0 <.001 23.8 14.3 <.001

82.5 82.0 .858 81.1 75.9 .064

10.1 3.1 .011 10.0 2.0 .002

28.4 29.9 .789 61.4 56.9 .452
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most poorly controlled have the highest frequency of 

clinic visits.8 If so, it is possible that relatively more 

time would be spent addressing poorly controlled 

pain, thereby reducing the likelihood that preventive 

care would be addressed.

The effect of COT varied among the 4 preven-

tive services. This might be explained by the greater 

time requirements, technical complexity, and logisti-

cal demands associated with Pap testing or colorectal 

cancer screening, which could make receipt of these 

services more sensitive to time-consuming activities 

related to COT and CNCP. In addition, compared 

with lipid screening or smoking cessation counseling, 

discussing or performing a Pap test or colorectal can-

cer screening may require a higher degree of trust and 

comfort, which might be compromised if the patient-

physician relationship were strained.

Our results should be viewed with several other 

considerations in mind. Although chart auditors were 

not blinded to COT status or the research question, 

we took various measures to assure a high-quality, 

reliable record review. The auditors received train-

ing in a standardized protocol, explicit written data 

abstraction criteria, explicit variable defi nitions, and a 

standardized data abstraction form. Furthermore, they 

reviewed charts in an order unrelated to COT status 

and abstracted most variables, including the preventive 

services outcomes, months after the initial abstraction 

to determine COT status, thereby possibly buffer-

ing their awareness of individual patients’ COT status 

while abstracting most data.

The preventive service outcomes were defi ned as 

at least 1 occurrence during the 3-year study period, 

not as up-to-date status. For certain services, a large 

baseline difference in up-to-date status between COT 

and non-COT patients might explain some or all of 

the observed difference in receipt of the service dur-

ing the 3 study years that followed. A baseline dif-

ference would not affect Pap 

testing, which is recommended, 

because all eligible women would 

be expected to receive screening 

at some time during the 3-year 

study period. The screening 

frequency for colorectal cancer 

can be up to 10 years, and the 

relative shortness of our 3-year 

study period is likely to be a fac-

tor in the overall low percentages 

of colorectal cancer screening 

seen in this study. That said, 

more than twice as many COT 

patients as non-COT patients 

would have to have been up-to-

date at baseline to explain the difference we observed, 

which seems unlikely. Similarly, for lipid screening 

at a suggested frequency of 5 years,43 approximately 

23% more COT than non-COT patients would have 

been up-to-date at baseline to explain the difference 

we observed, which also seems unlikely. A baseline 

difference would not be expected to affect smoking 

cessation counseling, which is generally brief and rec-

ommended at every opportunity.

Finally, it is not clear whether our fi ndings are due 

to COT alone, an effect of patients’ pain, or a combina-

tion of the two. We did not adjust for a possible effect 

of pain distinct from COT status. CNCP and COT 

may each infl uence the clinical encounter and preven-

tive care in similar and different ways. Patients with 

CNCP may have little interest in preventive services, 

particularly those associated with physical discomfort, 

unless their pain is adequately addressed. Adjustment 

for patients’ general pain level and pain level at the 

time of clinic visits might distinguish the unique effects 

of pain and COT.

In this study, conducted in 7 rural primary care 

practices, patients receiving COT for CNCP were less 

likely to receive screening for cervical or colorectal 

cancer. Our fi ndings suggest that providing appropri-

ate preventive services for these patients may present 

particular challenges that current systems of care are 

not meeting. We believe that future research to better 

characterize the relationship between COT, CNCP, 

and preventive care could inform changes in practice 

and systems of care to more effectively provide pre-

ventive services. Future studies could use qualitative 

methods to more clearly understand the characteristics 

of patients, clinicians, clinics, and clinical encounters 

that affect the quality of preventive care received by 

patients with this common chronic problem.

To read or post commentaries in response to this article, see it 
online at http://www.annfammed.org/cgi/content/full/8/3/237.

Table 2. Relative Risk of Receipt of Preventive Services by Patients 
on Chronic Opioid Therapy Compared With Patients Not on Chronic 
Opioid Therapy

Preventive Service
Unadjusted
RR (95% CI)

Common Modela
RR (95% CI)

Final Modelb
RR (95% CI)

Cervical cancer screening 0.72 (0.57-0.92) 0.60 (0.47-0.76) 0.60 (0.47-0.76)

Colorectal cancer screening 0.57 (0.29-1.09) 0.48 (0.25-0.91) 0.42 (0.22-0.80)

Lipid screening 0.95 (0.66-1.37) 0.77 (0.54-1.10) 0.77 (0.54-1.10)

Smoking counseling 1.08 (0.89-1.32) 0.93 (0.77-1.12) 0.95 (0.78-1.15)

CI = confi dence interval; RR = relative risk.

a Adjusted for age, clinic, and total number of clinic visits.
b Adjusted for age, clinic, and total number of clinic visits. In addition, the colorectal cancer screening model 
adjusted for diagnosis of gastroesophageal refl ux disease; and the smoking cessation counseling model 
adjusted for percentage of visits with primary clinician.
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