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Buprenorphine Maintenance Treatment Retention
Improves Nationally Recommended Preventive
Primary Care Screenings when Integrated
into Urban Federally Qualified Health Centers

Marwan S. Haddad, Alexei Zelenev, and Frederick L. Altice

ABSTRACT Buprenorphine maintenance therapy (BMT) expands treatment access for opioid
dependence and can be integrated into primary health-care settings. Treating opioid
dependence, however, should ideally improve other aspects of overall health, including
preventive services. Therefore, we examined how BMT affects preventive health-care
outcomes, specifically nine nationally recommended primary care quality health-care
indicators (QHIs), within federally qualified health centers (FQHCs) from an observational
cohort study of 266 opioid-dependent patients initiating BMT between 07/01/07 and 11/30/
08 within Connecticut’s largest FQHC network. Nine nationally recommended preventive
QHIs were collected longitudinally from electronic health records, including screening for
chronic infections, metabolic conditions, and cancer. A composite QHI score (QHI-S), based
on the percentage of eligible QHIs achieved, was categorized as QHI-S ≥80 %
(recommended) and ≥90 % (optimal). The proportion of subjects achieving a composite
QHI-S ≥80 and ≥90 % was 57.1 and 28.6 %, respectively. Screening was highest for
hypertension (91.0%), hepatitis C (80.1%), hepatitis B (76.3%), human immunodeficiency
virus (71.4 %), and hyperlipidemia (72.9 %) and lower for syphilis (49.3 %) and cervical
(58.5 %), breast (44.4 %), and colorectal (48.7 %) cancer. Achieving QHI-S ≥80 % was
positively and independently associated with ≥3-month BMT retention (adjusted odds ratio
(AOR)=2.19; 95 % confidence interval (CI)=1.18–4.04) and BMT prescription by primary
care providers (PCPs) rather than addiction psychiatric specialists (AOR=3.38; 95 %
CI=1.78–6.37), and negatively with being female (AOR=0.30; 95%CI=0.16–0.55).Within
primary health-care settings, achieving greater nationally recommended health-care screenings
or QHIs was associated with being able to successfully retain patients on buprenorphine
longer (3 months or more) and when buprenorphine was prescribed simultaneously by PCPs
rather than psychiatric specialists. Decreased preventive screening for opioid-dependent
women, however, may require gender-based strategies for achieving health-care parity. When
patients can be retained, integrating BMT into urban FQHCs is associated with improved
health outcomes including increased multiple preventive health-care screenings.
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INTRODUCTION

Opioid dependence contributes the most to the global burden of disease attributable
to drug use, primarily due to opioid’s substantial contribution to premature
mortality, high disability, and the comparatively large population of dependent
opioid users globally.1 In the USA, opioid dependence, including heroin and
prescription pain killers,2,3 has doubled in the past decade and involves ∼5 million
Americans with ∼17,000 deaths4 and ∼650,000 emergency room visits annually.5 In
addition to prescription opioid misuse being associated with transition to injected
opioids and misuse of other drugs,6,7 opioid use disorders are also associated with
significant medical and psychiatric co-morbidities and adverse social, familial,
vocational, and legal consequences.8,9 Injected opioids are also associated with
increased blood-borne infections like viral hepatitis and human immunodeficiency
virus (HIV).8 Many non-addiction comorbidities accompany substance use,10–12 and
provision of primary care services may improve addiction outcomes.13 Societal costs
of opioid addiction exceed $55.7 billion annually, yet many of the negative
consequences of opioid dependence are preventable through effective evidence-
based treatments. Treatment of opioid dependence, a chronic and relapsing
condition, is most effective using opioid-substitution therapy (OST) like methadone
(MMT) or buprenorphine (BMT) maintenance treatment.14,15 Since 2002, certified
US physicians could prescribe BMT in primary care and specialty care settings,
thereby improving availability and access to treatment for opioid dependence.16,17

The Affordable Care Act (ACA) seeks to increase access to affordable, high
quality health-care, including expanded health-care delivery options for addiction
treatment in federally qualified health centers (FQHCs) and creation of patient-
centered medical homes (PCMHs). PCMHs emphasize comprehensive, coordinated,
accessible care, with a systematic focus on quality, including indicators of preventive
and treatment services. The Agency for Healthcare Research and Quality (AHRQ)
recognizes that revitalizing primary care, sites where most preventive care is
provided, is key to achieving high quality, accessible, and efficient health care,18

including for those with substance use disorders (SUDs) and significant health-care
disparities.18,19 The prevalence of SUDs is proportionately higher among the urban
poor, especially racial/ethnic minorities and low-income groups,4 especially in
Connecticut,20 justifying integration of BMT into FQHCs to reduce health disparities.21

Thus, integrating BMT into FQHCs is crucial to increase drug treatment access
and to engage opioid-dependent individuals in primary health care,22 particularly
since they experience higher age-matched morbidity and mortality than non-drug
users for a number of preventable conditions.8,23–29 We recently documented real-
world clinical effectiveness of integrating BMT into FQHCs,30 with BMT retention
(56.8 % at 6 months and 61.6 % at 12 months) being similar to findings from other
trials.22,31–34 In recognition that medical screening is the first and necessary step for
improving outcomes for most medical conditions, this study was a pre-planned
secondary analysis of a recently described longitudinal cohort of 266 patients.30

Findings from this study are now extended by examining how BMT, when
integrated within FQHCs, is associated with improved quality health-care outcomes
beyond solely treating opioid dependence. Improved health includes prevention,
diagnosis, and treatment of clinically common co-morbid medical conditions, which
has not previously been examined. This study directly addresses the first step in the
treatment cascade and preventive health-care screenings and examines the hypothesis
that opioid-dependent patients treated with BMTwhen integrated into FQHCs should
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be associatedwith improved screening for recommended preventive care screenings and
further seeks to explore patient and health-care setting factors associated with higher
screening levels. These screenings, which are termed quality health-care indicators
(QHIs), include four infectious conditions for which this population is at increased risk
[i.e., HIV, hepatitis B (HBV), hepatitis C (HCV), and syphilis] and five chronic medical
conditions that require routine screening in the general population (i.e., hypertension,
hyperlipidemia, and cervical, breast, and colorectal cancer). The QHIs were chosen a
priori for this study population based on nationally recommended general and risk-
based screenings promoted as part of quality primary health-care delivery.

METHODS

Study Setting and Sample
The study location and sample, BMT program description, eligibility criteria, and
variable definitions have been previously described.30 Briefly, 266 opioid-dependent
adults initially prescribed even a single buprenorphine dose from July 1, 2007
through November 30, 2008 at the two largest urban Community Health Center,
Inc. sites, Connecticut’s largest FQHC network, were analyzed using longitudinal
data from the electronic health record (EHR) in a prospective observational study.
All patients had health insurance, with nearly all having Medicaid, which covers
BMT under its prescription plan in Connecticut. The analysis of de-identified
longitudinal EHR data used for secondary analysis was deemed exempt, and expedited
IRB approval was granted.

Community Health Center, Inc. has nearly 50 medical prescribers, half of whom
are physicians and half are advanced clinical nurse practitioners (NPs) that provide
care for approximately 130,000 patients at 12 sites throughout Connecticut. Both
primary care physicians (PCPs) and psychiatry specialists prescribe BMT within this
FQHC network; only one PCP at CHC is board-certified by the HIV Medical
Association, and none are certified in Addiction Medicine or Addiction Psychiatry.
Only physicians can prescribe BMT; however, NPs work collaboratively with BMT
prescribers and clinically oversee the day-to-day clinical management of BMT
patients. PCPs, on average, are scheduled to see 22–25 patients per day. Each PCP is
assisted by an assigned nurse and medical assistant, whereas psychiatrists have
access to behavioral counselors. All HIV-infected patients have a case manager
funded by Ryan White; otherwise, there are no case managers or social workers at
CHC, Inc. Behavioral health providers often use a standardized behavioral health
template; however, PCPs may create their own encounter template in the EHR,
though most do not. No standardized electronic “pop-ups” were deployed in the
EHR during the observation period. All patients at CHC, Inc. are contacted by
phone and/or by mail about upcoming CHC appointments with their PCPs or
behavioral health providers and about external referrals. Missed appointments to all
CHC providers, external specialists, and diagnostic testing are followed up with
phone calls and/or a letters in order to facilitate rebooking.

All subjects minimally had 6 months or longer of EHR observation beyond their
initial buprenorphine prescription (range=6.0–21.5 months). EHR data included
age, sex, type of provider (PCP or psychiatry specialist), medical and psychiatric co-
morbidities, provision of medical and behavioral health care, on-site addiction
counseling, retention in BMT, and urine testing for opioid and cocaine use. All
BMT-prescribing physicians were FQHC employees. BMT retention at 1, 3, and
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6 months was previously reported as 88.4, 71.8, and 56.8 %, respectively, and 6-
month BMT retention was positively associated with being prescribed psychiatric
medications and receiving on-site addiction counseling and negatively with cocaine
use.30 The current analysis builds on these findings by assessing nine nationally
recommended quality health-care indicator preventive screenings (Table 1).

TABLE 1 Nine nationally recommended preventive health-care screenings

Screening Agency Target population Screening details

Infectious
diseases

HIV CDC Any Within 12 months after
BMT induction; if already
HIV+, to have CD4 and
HIV-1 RNA monitored
within 12 months

HCV AASLD Any Within 12 months after
BMT induction; if already
HCV+, to have LFTs and
HCV RNA monitored
within 12 months

HBV AASLD Any Within 12 months after
BMT induction; if already
HBV Ag+, to have LFTs
and HBV DNA monitored
within 12 months

Syphilis USPSTF Any Within 12 months after
BMT induction

Chronic
conditions

Hyperlipidemia USPSTF Diabetics ≥20 years;
men ≥35 years;
women ≥45 years

Within 12 month after
BMT induction

Hypertension USPSTF Any A minimum of two
independent blood
pressure assessments
at least 1 week apart
within 12 months
after BMT induction

Cervical cancer ACOG Women only Papanicolau smear within
2 years of BMT induction
if they had not had
a total hysterectomy for
benign reasons and no
previous history of high
grade cervical dysplasia

Breast cancer ACOG Women only Mammogram within
2 years of BMT induction
for women aged 40–49
and within 1 year
for women ≥50 years

Colorectal
cancer

USPSTF Age ≥50 years Colonoscopy within 10 years,
sigmoidoscopy within 5
years, or a fecal occult
blood test (FOBT) within
1 year

CDC Centers for Disease Control and Prevention, AASLD American Association of Study of Liver Disease,
USPSTF US Preventive Services Task Force, ACOG American College of Obstetricians and Gynecologists
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Study Definitions
In this analysis, pre-planned independent variables (see Table 4) were age; gender;
provider specialty (primary or psychiatry specialty care); 1-, 3-, and 6-month BMT
retention; opioid-free time as previously defined from the parent study30; any
cocaine use during the observation period; assessment of continued health-care visits
irrespective of whether they discontinued BMT and defined as having a FQHC visit
within 1 month prior to or 12 months after the end of the observation period;
reason for FQHC engagement defined as ‘primarily for BMT’ if BMT initiation
occurred before becoming registered in ongoing care or ‘primarily for primary care’
if BMTenrollment occurred 1 month or more after the first FQHC visit; co-morbidities
based on International Classification of Diseases, 10th Revision (ICD-10) coding in the
EHR including mood disorders (depression, anxiety, bipolar, or psychotic disorders),
HIV, and HCV infection; number of visits per month to the FQHC; and receipt of at
least one on-site individual or group addiction counseling visit. These variables were
chosen a priori based on expected and potential influences on primary care engagement.
Based on previous studies that documented BMT retention was associated with
reductions in emergency department use35 and improved HIV treatment31 outcomes
(being prescribed antiretroviral therapy and achieving viral suppression), we hypoth-
esized that it would potentially influence preventive screenings. Retention on BMTwas
modeled for 1-, 3-, and 6-months, with 3-month levels providing the best goodness-of-
fit. Similarly, we hypothesized that PCPs are typically responsible for preventive health
care and would result in higher QHI scores. Composite or individual QHI scores were
reported based on the initial BMT induction date. Based on previous findings reported
for this cohort, since opioid dependence is a chronic relapsing disease, many individuals
underwent repeated inductions,30and it was impossible to relate a specific QHI to either
the original or the subsequent induction. All other pre-planned variables included in the
analysis were based on the BehavioralModel ofHealth for Vulnerable Populations,36,37

such as competing co-morbidities, cocaine use, ongoing opioid use, reason for FQHC
engagement, and frequency of contact with the FQHC, recognizing that other variables
that were not used (e.g., homelessness) would be unreliable from the EHR.

Because patients with SUDs have or are at risk for multiple co-morbid conditions,
the nine nationally recognized primary health-care screening QHIs were selected as
dependent variables to more holistically examine incremental benefits of BMT
beyond improvements in addiction. Moreover, they were assessed because such
preventive screenings, the first step in the treatment cascade, are central to PCMHs,
which are designed to provide comprehensive care. The selected screeningQHIs and the
criteria that needed to be met (see Table 1) include the following: (1) HIV38,39, (2)
HCV40, (3) HBV41, (4) syphilis42, (5) hyperlipidemia43, (6) cervical cancer44, (7) breast
cancer45, (8) colorectal cancer46, and (9) hypertension.47

A composite screening QHI score (QHI-S), based on previously described HIV-
specific primary care QHIs,48 was calculated as the percentage of completed QHIs
for which a subject was eligible (maximum=100 %). Benchmarks of 80 and 90 %
were used as cut-offs for recommended and optimal comprehensive quality care,
respectively. The optimal 90 % cut-off was selected based on the National
Committee for Quality Assurance’s (NCQA) 90th percentile benchmark used for
comparing optimal Healthcare Effectiveness Data and Information Set (HEDIS)
scoring for private, Medicaid and Medicare accreditation. HEDIS is used by most
US health-care plans to measure performance on various aspects of quality care
delivery including breast, cervical and colon cancer screening. An 80 % benchmark
was explored here to provide a recommended cut-off for future thresholds.
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Data Analysis
Missing data were infrequent,30 and the propensity of missingness was not found to
be statistically related to QHIs. Covariate data were assumed to be missing at
random (MAR) and imputed using a Markov Chain Monte Carlo simulation
conditional on the observed variables.49 Additional simulations showed that our
results were not sensitive to departures from the MAR assumption. Using a logistic
regression, we examined the relationship between QHIs and all pre-specified
covariates. Covariates on univariate analysis found to be statistically significant at
pG0.20 were modeled to determine which variables accounted for most of the
variation in the QHI-S and subsequently included in the multivariate framework.
The final model selection was based on goodness-of-fit using the Akaike information
criterion. The Wald test was used to assess the significance of the coefficients. All
statistical analyses were conducted using STATA v.11.2 (StataCorp, College Station,
TX, USA).

RESULTS

Demographic and co-morbidity data for the 266 eligible subjects are listed in
Table 2. Of note, subjects were in their early 40s (mean=40.1 years), mostly male
(69.2 %), prescribed buprenorphine by a PCP (70.3 %), and initially established
their care at the FQHC primarily seeking BMT (80.5 %). Subjects had significant
co-morbid conditions, including HIV (10.9 %), HCV (59.8 %), and a mood
disorder (71.8 %), with 65.0 % of the cohort prescribed psychiatric medications.

TABLE 2 Baseline characteristics of 266 opioid-dependent patients receiving buprenorphine

Patient characteristic N (%)

Age, mean (range) 40.1 (20–64)
Gender
Male 184 (69.2)
Female 82 (30.8)

Urban clinical site
Meriden 157 (59.0)
New Britain 109 (41.0)

Specialty of buprenorphine prescriber
Primary care 187 (70.3)
Psychiatry 79 (29.7)

Main reason for entry into federally qualified health center
Buprenorphine maintenance treatment 214 (80.5)
Primary care treatment 52 (19.5)
Patients continuously engaged in health care even when BMT discontinued 22 (8.3)

Co-morbidities (based on ICD-10 coding in medical record)
HIV infection 29 (10.9)
HCV infection 159 (59.8)
HBV infection 3 (1.1)
Metabolic disorder (diabetes, hypertension, hyperlipidemia, coronary
artery disease)

94 (35.3)

Pulmonary disorder (chronic obstructive pulmonary disorder, asthma) 47 (17.7)
Mood disorder (depression, bipolar disorder, anxiety disorder) 191 (71.8)
Prescribed medication for comorbid psychiatric condition 173 (65.0)

BMT buprenorphine maintenance therapy, ICD-10 International Classification of Diseases, 10th revision
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Nearly all (90.6 %) patients initiating BMT attended at least one medical visit
with these subjects averaging 1.7 medical visits per month. Overall, 56.3 % attended
at least one behavioral health visit, averaging 1.6 behavioral health visits per month.
Over half (53.0 %) of patients attended at least one on-site addiction counseling
visit, averaging 1.2 visits per month while on BMT. For the total cohort, each
subject averaged 3.1 FQHC visits for any reason per month of BMT, ranging from
0.5 to 8.3 visits per month (see Table 3).

The percentage of the cohort that underwent testing for each of the primary care
QHIs for which they were eligible is shown in Fig. 1. The individual QHI screening
results were 71.4 % for HIV, 80.1 % for HCV, 76.3 % for HBV, 49.3 % for
syphilis, 72.9 % for hyperlipidemia, 91.0 % for hypertension, and 44.4 % for
breast, 58.5 % for cervical, and 48.7 % for colorectal cancer. A composite QHI-S of
≥80 and ≥90 % was achieved by 57.1 and 28.6 % of the cohort, respectively. After
controlling for covariates significant at pG0.2 in the univariate model (see Table 4)
associated with a QHI-S of ≥80 %, only male gender, being retained on BMT
3 months or longer, BMT prescribed by a PCP rather than a specialist, and having
documented HIVor HCV infection remained significant. Covariates were similar for
achieving QHI-S ≥90 %, except that having HCV infection no longer remained
significant.

Men were about 70 % more likely than women to achieve a QHI-S of ≥80 and
≥90 %, while BMT retention ≥3 months portended over a 2-fold increased
likelihood of achieving a higher QHI-S compared to those retained on BMT shorter
periods. Having PCPs prescribe BMT, rather than a psychiatric specialist, was
associated with a 3-fold increased likelihood of achieving a QHI-S ≥80 or ≥90 %.

TABLE 3 Types and frequency of health-care utilization at health center while receiving
buprenorphine maintenance therapy (N=266)

Medical visitsa

Number of patients who had at least 1 medical visit (%) 241 (90.6)
Mean number of visits per month of being on BMT for those who had
at least 1 medical visit (range)

1.7 (0.07–6.9)

Mean number of visits per month of being on BMT for the total cohort
(range)

1.6 (0.0–6.9)

Behavioral health visitsa

Number of patients who had at least 1 behavioral health visit (%) 150 (56.3)
Mean number of visits per month of being on BMT for those who had
at least 1 behavioral health visit (range)

1.6 (0.05–8.0)

Mean number of visits per month of being on BMT for the total cohort
(range)

0.9 (0.0–8.0)

Addiction counseling visitsa

Number of patients who had at least 1 addiction counseling visit (%) 141 (53.0)
Mean number of visits per month of being on BMT for those who had
at least 1 addiction counseling visit (range)

1.2 (0.05–4.3)

Mean number of visits per month of being on BMT for the total cohort
(range)

0.6 (0.0–4.3)

All visitsa

Mean number of visits per month of being on BMT for the total cohort
(range)

3.1 (0.5 to 8.3)

BMT buprenorphine maintenance therapy
aIf individuals stayed in treatment for less than a month, the total number of visits was set to a month
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HIV-infected patients were 4- and 8.5-fold times more likely to achieve QHI-S ≥90
and ≥80 %, respectively, compared to their HIV negative counterparts.

DISCUSSION

We previously demonstrated that BMT can be effectively integrated into FQHCs to
increase access to evidence-based treatment for opioid dependence, expand the scope
of a PCMH and reduce opioid use.30 This integration of BMT into FQHCs is
consistent with World Health Organization (WHO), Joint United Nations Pro-
gramme on HIV/AIDS (UNAIDS), and Centers for Disease Control and Prevention
(CDC) recommendations to integrate services for people with SUDs.50–52 Important
in these findings is that most patients initially entered the FQHC network seeking
BMT, suggesting that seeking treatment for their addiction served as an entry point
to receive ACA-recommended health-care services, primarily by PCPs.

General and risk-based screening and treatment of co-morbid conditions are
integral to primary care mandates, including FQHCs. This study focused on nine
preventive QHIs that reflect nationally recognized screening recommendations for
all patients as well as for those with SUDs. The findings support that effectively
retaining patients on BMT for a relatively short time period, as short as 3 months,
increases the likelihood that these patients will undergo recommended screenings
compared to those patients who were retained on BMT for shorter time periods.
Screening rates that often exceeded 70 % were achieved for many of the
recommended disease screenings, particularly those that could be completed with
phlebotomy alone, yet rates for other screenings, specifically for cancer, leave room
for improvement.

FIG. 1 Proportion of subjects entering buprenorphine maintenance treatment that received
screening for primary care quality indicators. N number of subjects eligible for screening.
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With the exception of cervical cancer screening,53 none of the other QHIs have
been adequately reported for medically disenfranchised individuals with SUDs, a
population with considerable health disparities. Therefore, in order to put these
findings into some, albeit less than ideal, context, the screening results were
compared to those reported nationally, in Connecticut, and when possible, those
reported in similar high-risk populations. Since no equivalent composite screening
scores, such as the QHI-S, exist in the national and Connecticut reports, the
screenings were described individually.

Many of the study findings were similar to or even better than those reported
nationally and in Connecticut. Screening for chronic viral infections was excellent.
Although routine HIV screening is recommended for all US adults, especially those
with SUDs, current implementation nationally is poor (range, 40.0–50.7 %) and
inadequately low (66.4 %) for high-risk individuals with SUDs and STD clinic
attendees54,55 and opioid treatment clinics.56 Findings from this study (71.4 %)
exceed these HIV screening assessments and is markedly higher than reported
among addiction specialists in a national sample of BMT-prescribing (46 %)57 and
MMT-prescribing (48.5 %)58 physicians and by opioid treatment programs
(17 %).56 The difference may be explained, in part, because PCPs generally focus
more on health screenings rather than treating addiction alone.

Viral hepatitis screening here was excellent with 76.3 and 80.1 % for HBV and
HCV, respectively. Nationally, HBV screening data are unknown but available for
some CDC-recommended populations. Screening is high among pregnant women
delivering in specialty hospital settings (range, 89–96 %) and low in primary care
settings for patients born in high HBV prevalent regions (range, 30–50 %). HBV
screening among drug users nationally is low,59 with only 20.5 % of patients being
screened at MMT programs.58 HCV screening varies widely among high-risk
populations (range, 17–87 %) and is low (34.4 %) at specialty MMT programs.58

Diagnosis with HIV infection was associated with higher QHI-S, perhaps because
dedicated Ryan White-funded HIV programs require reporting of HIV-related QHIs.
Given that non-HIV patients did not have a case manager, the impact that the
HIV case manager may have had on these screenings is unclear since HIV
infection was not found to be significantly associated with BMT retention.
Chronic HCV infection was also associated with a higher QHI-S; however, this
association is less clear. One explanation is that successful treatment of one co-
morbidity (i.e., addiction) improves concern about overall health, resulting in
increased health-care engagement with success in one domain leading to clinical
gains for other co-morbidities.35,60

Syphilis screening is recommended for high-risk groups, including pregnant
women, sex workers, and prisoners. Nearly half (49.3 %) of BMT patients were
screened for syphilis, markedly lower than for pregnant women but higher than
attendees in STI clinics, emergency departments (ED), and MMT programs. Nearly
all (99.3 %) pregnant women were screened in one Indiana study,61 while only
40.4 % of MMT patients58 and 31 % of patients tested for gonorrhea and
chlamydia were also screened for syphilis at STI clinics.62 Nevertheless, syphilis
screening needs improvement in this sample, and findings here argue against the
speculation that high overall QHI-S were achieved through single visit phlebotomy
testing for HIV, viral hepatitis, and metabolic disorders. Providers, however, may
have perceived their patients at low risk due to Connecticut’s low syphilis incidence,
which is markedly lower (0.41–2.2 versus 4.5 cases per 100,000 population) than
national estimates.63 Furthermore, not everyone in this study’s cohort was necessarily at
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high risk for syphilis, but they were all included in the screening denominator since
syphilis risk was not routinely available in the EHR. Syphilis testing among HIV-
infectedmen in Australia increased by reflexively linking it to other testing (e.g., CD4)64

and may be one strategy to improve screening rates in patients seeking BMT
services at FQHCs.

Hyperlipidemia screening (72.9 %) initially appears lower than reported in
Connecticut (82.7 %) and nationally (range, 68.4–77.0 %); yet in this study, the
screening time frame was markedly shorter than the lipid screening time frame (past
5 years) reported in Connecticut and national samples.65–68 With over half (50.4 %)
of Americans screened having clinically significant hypercholesterolemia, lipid
screening remains a crucial primary care mandate.67 Similarly, nationally and in
Connecticut, 27–29 % of tested adults have hypertension with a quarter being
undiagnosed,66,69 underscoring the importance of hypertension screening. The
finding that 91.0 % of BMT patients were screened in the past year was similar
(92.9 %) to screening behaviors over a longer 2-year period nationally.65

Cervical cancer screening among female BMT patients (58.5 %) was lower than
among women nationally (range, 82.9–84.5 %) but higher than for drug-using
women in Maryland (range, 26–27 %). In the Maryland study, drug-using women
were screened significantly less than non-drug using women, even after controlling
for number of clinical visits.53 Women over 40 years and prescribed BMT also had a
low mammography screening rate (44.4 %), which is markedly less than reported
among women nationally (range, 73.7–76.0 %) and in Connecticut (range, 81.5–
84.1 %). While PCPs in FQHCs can easily screen for cervical cancer on-site,
mammography requires off-site referrals. Women with SUDs, however, often
experience multiple competing social and medical needs at clinical encounters
that are prioritized over procedure-based cancer screenings,70–72 which forms the
basis for recommending integration of women’s health care into PCMHs. Colon
cancer screening in this sample, which may include off-site referrals, was 48.7 %
and close to 2008 national (range, 52.0–54.2 %) and Connecticut (56.6 %)
estimates for age-appropriate adults but lower than 2010 (64.5 and 74.9 %,
respectively) estimates.65,66,73,74

Cancer screening comparisons should be interpreted with caution, however, since
our findings rely on objective chart review, while national and state statistics are
derived from self-reported surveys that may overestimate actual preventive screening
practices. Each cancer screening assessed, including on-site Papanicolau smears
performed by PCPs, often requires a dedicated visit and may be delayed because
drug treatment priorities often supersede performing procedures, especially those
perceived by patients as uncomfortable or invasive. Nevertheless, further implemen-
tation science strategies need to disentangle patient-, provider-, and system-level
barriers and facilitators that influence preventive cancer screening practices.

Notwithstanding the findings that preventive screening rates differed depending
on the co-morbidity being assessed within this study, when reviewing the various
screenings rates reported elsewhere, integrating BMT into the FQHCs and engaging
these patients in care for at least 3 months on BMT resulted in increased composite
preventive screenings when these compared to those who were retained less and for
those patients whose BMT prescribers were PCPs rather than psychiatry specialists.
These improved QHI screening are consistent with three important observations
linking BMT retention with improved outcomes for co-morbid conditions,
including: (1) HIV-infected patients retained on BMT longer were significantly more
likely to be prescribed ART and achieve virological suppression31; (2) HIV-infected
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patients released from prison and retained on BMT were significantly more likely to
maintain viral suppression than those not retained60; and (3) each month of BMT
retention portended a 17 % reduction in emergency department use.35 Together,
these findings suggest that simultaneously engaging patients in longitudinal care
while treating their addiction treatment improves health outcomes, specifically an
increased likelihood that more preventive QHIs were achieved. This improvement
may have been either because BMT stabilized patients’ lives thereby allowing
increased engagement with clinicians or the repeated encounters for BMT
prescription created more opportunities to screen patients. Either way, BMT
retention for as short as 3 months allowed for adequate ability to address important
aspects of health in addition to addiction itself.

Providing BMT in FQHCs, especially when PCPs were simultaneously treating
addiction and general health for at least 3 months, allowed for the opportunity to
address non-addiction QHIs and may be part of our armamentarium for
overcoming health-care disparities for marginalized urban patients with SUDs. Until
now, there are only limited data affirming the benefits of integrating addiction
treatment into other aspects of clinical care. In one study where BMTwas integrated
into HIV care settings, BMT retention not only improved HIV treatment
outcomes,31 but it did so for a range of HIV-specific QHIs48 and HIV-related
quality of life.75 In Ukraine, integrating methadone into HIV care resulted in
markedly improved QHIs for addiction, HIV, and TB, compared to patients whose
care was not integrated.76 Additionally, BMT retention has also resulted in other
benefits in primary care settings, including reduced ED utilization35 and HIV-related
risk behaviors.77 Together, these results support BMT integration into routine
primary health-care settings,16,17,35,78 which in turn improves access to evidence-
based addiction treatment.

The finding that a higher QHI-S was associated with BMT prescription by PCPs
rather than psychiatry specialists is consistent with integrated care models for
patients with SUDs.16,50,51,79 These observed findings do contrast with self-reported
intentions by addiction specialists who indicated an increased likelihood to screen
for HIV over their non-specialist counterparts.57 Moreover, the present study was
not constrained to a single screening criterion, such as HIV, but objectively and more
comprehensively examined documented multiple preventive screening recommenda-
tions, individually and collectively, using a composite outcome that better represents
PCMH goals. Furthermore, this study’s findings underscore that, though primary
and psychiatric care may be co-located within FQHC networks, PCMH-
recommended integration may be improved through better communication between
disciplines and perhaps through access to similar or shared ancillary staff as the
PCPs, such as nursing or medical assistants, in order for patients to fully benefit
from such integration.

Concerning here is that women independently fared poorly compared to men.
This is partly explained by two of the four lowest QHIs used to create the composite
QHI-S being unique to women (breast and cervical cancer screening). Although not
presented, women still fared worse after removing these two gender-specific QHIs
from the analysis, and remained negatively correlated with recommended (QHI-S,
≥80 %) preventive screening outcomes. One explanation may be gender-related
differences in socioeconomic status, not measured in this study, since poverty has
been associated with lower cervical and breast cancer screenings.80,81 Moreover,
poorer HIV health outcomes have been described for women with SUDs compared
to men.82–84 Other contributors to poor health for women include interpersonal
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violence experiences,70 competing responsibilities like caring for children, families,
and work and the potential differences in perceived risk by providers between
genders.85,86 Differential use of supportive services by women and men is an
unlikely reason for these differences since the FQHC does not provide case
management or other supportive services that are gender-specific.

Integrating BMT within FQHCs creates an important opportunity to provide
direct access to comprehensive health care not generally available in addiction
specialty facilities.58 Fewer than half of all addiction treatment87 and only a
sixth of opioid treatment facilities56 provide any on-site screening, primarily
because most “carve-out” addiction treatment funding does not provide for
non-addiction medical staff or testing. Thus, integrating BMT into FQHCs not
only achieves addiction treatment outcomes similar to that found in specialized
addiction treatment programs30 but also provides an opportunity to improve
overall health-care screening and potentially reduce health-care disparities for
racial/ethnic minorities and low-income individuals who disproportionately
experience drug dependence.88

Aside from previously noted limitations, the study’s observational and retrospec-
tive nature does not determine causality or rule out the presence of endogeneity and
selection effects. The large sample size, however, provided sufficient power to
examine the impact of BMT retention on individual and multiple preventive QHIs.
The composite QHI-S, though adapted from a similar study of HIV-infected patients
receiving BMT, has not been validated for primary care patients. Such QHI scores,
however, are increasingly used to provide a more comprehensive measurement of
integrated care, both domestically48 and internationally.76 Here, the composite QHI
score lent additional support for PCPs, beyond that of psychiatric specialists within
the same setting, who had similar drug treatment outcomes,30 to achieve higher
composite preventive screening scores in their patients. While it is possible that
patients prescribed BMT by psychiatrists might have received primary care outside
the FQHC, generally, most patients at this FQHC have no other source of care.
Prospective controlled studies, however, are warranted to confirm whether PCPs
who integrate BMT services into primary care simultaneously achieve similar
addiction outcomes while attaining benefits across a number of other health-care
domains, such as chronic disease management outcomes. Many important
previously described clinician and health-care setting variables89 that are crucial
for successful provision of BMT were not able to be included in our analysis due
to how the cohort was constructed from the EHR. Further implementation
science studies should incorporate multi-level covariates into determining those
characteristics of more successful programs. Moreover, this study focused solely
on the first step of the treatment cascade—screening for co-morbid conditions.
Quality indicators for managing already diagnosed conditions, such as hemoglo-
bin A1C for diabetes, were not part of this study’s pre-planned analysis. Future
studies should, however, examine the impact of BMT in improvements along the
treatment continuum, including screening, diagnosis, treatment, and more distal
health-care outcomes.

Having two large urban sites assessed within this network improves the
generalizability of the findings with outcomes not differing between sites.
Nevertheless, findings need to be interpreted with caution when attempting to apply
them to other FQHCs. Last, absent from this study is incorporation of screening for
psychiatric disorders. Nonetheless, the high rates of psychiatric diagnoses (71.8 %)
and prescription of psychiatric medications (65.0 %) listed in the patients’ EHR
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confirm a high prevalence of psychiatric disorders among BMT patients, which
would have made collection of psychiatric screening using standardized methods
difficult since most patients were already diagnosed.

Last, having a comparison group such as opioid-dependent patients not receiving
any treatment would have strengthened the findings. Identifying such comparison
groups, however, would have been fraught with considerable selection bias (i.e.,
differing motivation for addiction treatment), would have likely made our
associations even greater and was beyond the scope of this pre-planned secondary
analysis. Nevertheless, the pre-planned analysis was based on strategies in previous
cohort studies of patients prescribed BMT where those retained on BMT had
improved treatment outcomes.31,35

Retaining opioid-dependent patients on BMT in primary care settings, even as
briefly as 3 months, contributes to improved health outcomes through increased
preventive health screenings for a population that is generally challenging to engage
in health care. These data affirm that FQHCs not only provided effective treatment
for opioid dependence, but simultaneously potentially reduced health disparities
through engagement in numerous QHIs like recommended preventive primary
health-care screenings.

CONCLUSIONS

BMT can be effectively integrated into primary health-care settings like FQHCs.
While BMT effectively improves opioid use outcomes, evidence here suggests that it
is an effective strategy to engage patients in primary care, including the completion
of a number of nationally recommended preventive health-care screenings that were
instituted through development of national guidelines to address health disparities,
including for individuals with underlying SUDs. BMT had its greatest impact on
preventive screenings at FQHCs for those patients who were successfully retained on
BMT for 3 months or longer and when BMTwas prescribed by PCPs rather than by
specialty psychiatrists. Additional services that target the unique needs of opioid-
dependent women, however, are urgently needed for them to achieve parity in these
health-care screenings. Additionally, as Substance Abuse and Mental Health Services
Administration (SAMHSA) is now training NPs to treat opioid dependence using
BMT, it is central to FQHCs and the ACA that treatment is expanded accordingly so
that these benefits can be conferred to opioid dependent patients treated by NPs who
are increasingly becoming part of the health-care delivery system and who screen for
and treat many medical and psychiatric comorbidities. Finally, further studies are
required to examine potential advantages of integrating BMT into primary care
settings not only on preventive screenings, but to improve co-morbid disease
diagnosis and management of chronic diseases.

Funding. The National Institute on Drug Abuse provided career development
funding for Professors Altice (K24 DA017072) and Zelenev (K01 DA037826).

Role of Funding Source. The National Institute on Drug Abuse had no role in the
study design, data collection, analysis and interpretation of data, writing of the
manuscript or decision to submit the manuscript for publication.

PRIMARY CARE QUALITY HEALTH INDICATORS -MAINTAINED PATIENTS 207



Contributors. All authors participated in the research and manuscript preparation
and have approved the final manuscript. All coauthors had complete access to the
data each contributed to the other manuscript components:

a. Literature Review: Haddad, Zelenev and Altice
b. Statistical analysis: Zelenev, Haddad, and Altice
c. First draft of manuscript: Haddad
d. Data management: Haddad and Zelenev
e. Study Design: Haddad, Zelenev and Altice

REFERENCES

1. Degenhardt L, Whiteford HA, Ferrari AJ, et al. Global burden of disease attributable to
illicit drug use and dependence: findings from the Global Burden of Disease Study 2010.
Lancet. 2013; 382(9904): 1564–1574.

2. Substance Abuse and Mental Health Services Administration (SAMHSA). The TEDS
Report: characteristics of adolescent heroin admissions. Rockville, MD: Office of Applied
Studies; 2009.

3. Johnston LD, O’Malley PM, Bachman JG, Schulenberg JE. Monitoring the Future
national results on adolescent drug use: overview of key findings, 2009. National
Institutes on Drug Abuse, ed. Bethesda, MD; 2010: (NIH Publication No. 10–7583)

4. Substance Abuse and Mental Health Services Administration (SAMHSA). Results from
the 2011 National Survey on Drug Use and Health: summary of national findings. Vol
NSDUH Series H-44, HHS Publication No. (SMA) 12-4713. Rockville, MD; 2012.

5. Substance Abuse and Mental Health Services Administration (SAMHSA). The DAWN
Report: Highlights of the 2010 Drug Abuse Warning Network (DAWN) findings on
drug-related emergency department visits. Center for Behavioral Health Statistics and
Quality, ed. Rockville, MD; 2012.

6. SAMHSA.Results from the 2010National Survey onDrug Use andHealth: national findings.
Office of Applied Studies, ed. HHS Publication No. SMA 10-4856: Rockville, MD; 2011.

7. Lankenau SE, Teti M, Silva K, Jackson Bloom J, Harocopos A, Treese M. Initiation into
prescription opioid misuse amongst young injection drug users. Int J Drug Pol. 2012;
23(1): 37–44.

8. Altice FL, Kamarulzaman A, Soriano VV, Schechter M, Friedland GH. Treatment of
medical, psychiatric, and substance-use comorbidities in people infected with HIV who
use drugs. Lancet. 2010; 376(9738): 59–79.

9. Kleber HD. Pharmacologic treatments for heroin and cocaine dependence. Am J Addict.
2003; 12(Suppl 2): S5–S18.

10. De Alba I, Samet JH, Saitz R. Burden of medical illness in drug- and alcohol-dependent
persons without primary care. Am J Addict. 2004; 13(1): 33–45.

11. Swindle RW,Rao JK,HelmyA, et al. Integrating clinical nurse specialists into the treatment of
primary care patients with depression. Int J Psychiatr Med. 2003; 33(1): 17–37.

12. Lieber CS. Hepatic and other medical disorders of alcoholism: from pathogenesis to
treatment. J Stud Alcohol. 1998; 59(1): 9–25.

13. Saitz R, Horton NJ, Larson MJ, Winter M, Samet JH. Primary medical care and
reductions in addiction severity: a prospective cohort study. Addict. 2005; 100(1): 70–78.

14. Connock M, Juarez-Garcia A, Jowett S, et al. Methadone and buprenorphine for the
management of opioid dependence: a systematic review and economic evaluation. Health
Technol Assess. 2007; 11(9): 1–171.

15. Mattick RP, Kimber J, Breen C, Davoli M. Buprenorphine maintenance versus placebo or
methadone maintenance for opioid dependence. Cochrane Database Syst Rev. 2008; 2:
CD002207.

HADDAD ET AL.208



16. Basu S, Smith-Rohrberg D, Bruce RD, Altice FL. Models for integrating buprenorphine
therapy into the primary HIV care setting. Clin Infect Dis. 2006; 42(5): 716–721.

17. Altice FL, Sullivan LE, Smith-Rohrberg D, Basu S, Stancliff S, Eldred L. The potential role
of buprenorphine in the treatment of opioid dependence in HIV-infected individuals and
in HIV infection prevention. Clin Infect Dis. 2006; 43(Suppl 4): S178–183.

18. Peikes D, Zutshi A, Genevro J, Smith K, Parchman M, Meyers D. Early evidence on the
patient-centered medical home. Final report In: Agency for Healthcare Research and
Quality, ed. Rockville, MD: Prepared by Mathematica Policy Research; 2012: AHRQ
Publication No. 12-0020-EF. Accessed on June 17, 2013 at http://pcmh.ahrq.gov/portal/
server.pt/gateway/PTARGS_0020_11787_957210_957210_957210_957218/
Early%957220Evidence%957220on%957220the%957220PCMH%957202%
952028%952012.pdf.

19. Butler M, Kane RL, McAlpine D, et al. Integration of mental health/Substance abuse and
primary care. In: Agency for Healthcare Research and Quality, ed. Vol Evidence Report/
Technology Assessment Number 173: Agency for Healthcare Research and Quality; 2008.

20. Connecticut Department of Mental Health and Addiction Services. An evaluation of
racial and ethnic health disparities in the state inpatient services. In: Office of
Multicultural Affairs HDI, ed. Hartford, CT: Hartford Department of Public Health;
2008: Accessed on June 17, 2013 at: http://www.ct.gov/dmhas/lib/dmhas/oma/
disparitiesreport.pdf.

21. Agency for Healthcare Research and Quality (AHRQ). 2012 national healthcare disparities
report. Rockville, MD; 2013: Accessed on July 9, 2013 at: http://www.ahrq.gov/research/
findings/nhqrdr/nhdr2012/index.html.

22. Alford DP, LaBelle CT, Kretsch N, et al. Collaborative care of opioid-addicted patients in
primary care using buprenorphine: five-year experience. Arch Intern Med. 2011; 171(5):
425–431.

23. Khan MR, Berger A, Hemberg J, O’Neill A, Dyer TP, Smyrk K. Non-injection and
injection drug use and STI/HIV risk in the United States: the degree to which sexual risk
behaviors versus sex with an STI-infected partner account for infection transmission
among drug users. AIDS Behav. 2013; 17(3): 1185–1194.

24. Vlahov D, Wang C, Ompad D, et al. Mortality risk among recent-onset injection drug
users in five U.S. cities. Subst Use Misuse. 2008; 43(3–4): 413–428.

25. Degenhardt L, Hall W, Warner-Smith M. Using cohort studies to estimate mortality
among injecting drug users that is not attributable to AIDS. Sex Transm Infect. 2006;
82(Suppl 3): S56–63.

26. Bargagli AM, Sperati A, Davoli M, Forastiere F, Perucci CA. Mortality among problem
drug users in Rome: an 18-year follow-up study, 1980–97. Addict. 2001; 96(10):
1455–1463.

27. Lloyd-Smith E, Brodkin E, Wood E, et al. Impact of HAART and injection drug use
on life expectancy of two HIV-positive cohorts in British Columbia. AIDS. 2006;
20(3): 445–450.

28. Antiretroviral Therapy Cohort Collaboration. Life expectancy of individuals on
combination antiretroviral therapy in high-income countries: a collaborative analysis of
14 cohort studies. Lancet. 2008; 372(9635): 293–299.

29. van Sighem AI, Gras LA, Reiss P, Brinkman K, de Wolf F. Life expectancy of recently
diagnosed asymptomatic HIV-infected patients approaches that of uninfected individuals.
AIDS. 2010; 24(10): 1527–1535.

30. Haddad MS, Zelenev A, Altice FL. Integrating buprenorphine maintenance therapy into
federally qualified health centers: real-world substance abuse treatment outcomes. Drug
Alcohol Depend. 2013; 131(1–2): 127–135.

31. Altice FL, Bruce RD, Lucas GM, et al. HIV treatment outcomes among HIV-infected,
opioid-dependent patients receiving buprenorphine/naloxone treatment within HIV
clinical care settings: results from a multisite study. J Acquir Immune Defic Syndr.
2011; 56(Suppl 1): S22–32.

PRIMARY CARE QUALITY HEALTH INDICATORS -MAINTAINED PATIENTS 209

http://pcmh.ahrq.gov/portal/server.pt/gateway/PTARGS_0020_11787_957210_957210_957210_957218/Early%957220Evidence%957220on%957220the%957220PCMH%957202%952028%952012.pdf
http://pcmh.ahrq.gov/portal/server.pt/gateway/PTARGS_0020_11787_957210_957210_957210_957218/Early%957220Evidence%957220on%957220the%957220PCMH%957202%952028%952012.pdf
http://pcmh.ahrq.gov/portal/server.pt/gateway/PTARGS_0020_11787_957210_957210_957210_957218/Early%957220Evidence%957220on%957220the%957220PCMH%957202%952028%952012.pdf
http://pcmh.ahrq.gov/portal/server.pt/gateway/PTARGS_0020_11787_957210_957210_957210_957218/Early%957220Evidence%957220on%957220the%957220PCMH%957202%952028%952012.pdf
http://www.ct.gov/dmhas/lib/dmhas/oma/disparitiesreport.pdf
http://www.ct.gov/dmhas/lib/dmhas/oma/disparitiesreport.pdf
http://www.ahrq.gov/research/findings/nhqrdr/nhdr2012/index.html
http://www.ahrq.gov/research/findings/nhqrdr/nhdr2012/index.html


32. Fiellin DA, Moore BA, Sullivan LE, et al. Long-term treatment with buprenorphine/
naloxone in primary care: results at 2–5 years. Am J Addict. 2008; 17(2): 116–120.

33. Soeffing JM, Martin LD, Fingerhood MI, Jasinski DR, Rastegar DA. Buprenorphine
maintenance treatment in a primary care setting: outcomes at 1 year. J Subst Abuse Treat.
2009; 37(4): 426–430.

34. Stein MD, Cioe P, Friedmann PD. Buprenorphine retention in primary care. J Gen Intern
Med. 2005; 20(11): 1038–1041.

35. Schwarz R, Zelenev A, Bruce RD, Altice FL. Retention on buprenorphine treatment
reduces emergency department utilization, but not hospitalization, among treatment-
seeking patients with opioid dependence. J Subst Abus Treat. 2012; 43(4): 451–457.

36. Gelberg L, Andersen RM, Leake BD. The behavioral model for vulnerable populations:
application to medical care use and outcomes for homeless people. Health Serv Res.
2000; 34(6): 1273–1302.

37. Stein JA, Andersen R, Gelberg L. Applying the Gelberg–Andersen behavioral model for
vulnerable populations to health services utilization in homeless women. J Health
Psychol. 2007; 12(5): 791–804.

38. Branson BM, Handsfield HH, Lampe MA, et al. Revised recommendations for HIV
testing of adults, adolescents, and pregnant women in health-care settings. MMWR
Recomm Rep. 2006; 55(RR-14): 1–17.

39. Panel on Antiretroviral Guidelines for Adults and Adolescents. Guidelines for the use of
antiretroviral agents in HIV-1-infected adults and adolescents. In: Department of Health and
Human Services, ed.Washington, DC; 2011:1–166; Available at http://www.aidsinfo.nih.gov/
ContentFiles/AdultandAdolescentGL.pdf. Accessed February 12, 2011.

40. Ghany MG, Strader DB, Thomas DL, Seeff LB. Diagnosis, management, and treatment of
hepatitis C: an update. Hepatol. 2009; 49(4): 1335–1374.

41. Lok AS, McMahon BJ. Chronic hepatitis B: update 2009. Hepatol. 2009; 50(3): 661–662.
42. Calonge N. Screening for syphilis infection: recommendation statement. Ann Fam Med.

2004; 2(4): 362–365.
43. U.S. Preventive Services Task Force. Screening for lipid disorders in adults: U.S. Preventive

services task force recommendation statement. AHRQ Publication No. 08-05114-EF-2, ed.
Washington, DC; 2008: Accessed at http://www.uspreventiveservicestaskforce.org/uspstf08/
lipid/lipidrs.htm on December 13, 2012.

44. American College of Gynecologists and Obstetricians. Cervical cytology screening. In:
Clinical management guidelines for obstetrician-gynecologists, ed. Washington, DC:
ACOG Practice Bulletin No. 109. 2009.

45. American College of Gynecologists and Obstetricians. Breast cancer screening. Washing-
ton: ACOG Practice Bulletin No. 42; 2003.

46. U.S. Preventive Services Task Force. Screening for colorectal cancer: clinical summary of U.S.
Preventive Services Task Force recommendation In: AHRQPublicationNo. 08-05124-EF-4, ed.
Washington, DC; 2008: Accessed at http://www.uspreventiveservicestaskforce.org/uspstf08/
colocancer/colosum.htm on April 11, 2012.

47. Preventive Services US. Task Force. Screening for high blood pressure: U.S. Preventive
services task force reaffirmation recommendation statement. Ann Intern Med. 2007;
147(11): 783–786.

48. Korthuis PT, Fiellin DA, Fu R, et al. Improving adherence to HIV quality of care
indicators in persons with opioid dependence: the role of buprenorphine. J Acquir
Immune Defic Syndr. 2011; 56(Suppl 1): S83–90.

49. Jackman S. Estimation and inference via Bayesian simulation: an introduction to Markov
chain Monte Carlo. Am J Polit Sci. 2000; 44(2): 375–404.

50. Sylla L, Bruce RD, Kamarulzaman A, Altice FL. Integration and co-location of HIV/
AIDS, tuberculosis and drug treatment services. Int J Drug Pol. 2007; 18(4): 306–312.

51. World Health Organization. Policy guidelines for collaborative TB and HIV services for
injecting and other drug users: an integrated approach. In: Stop TB Department, ed.
Geneva; 2008.

HADDAD ET AL.210

http://www.aidsinfo.nih.gov/ContentFiles/AdultandAdolescentGL.pdf
http://www.aidsinfo.nih.gov/ContentFiles/AdultandAdolescentGL.pdf
http://www.uspreventiveservicestaskforce.org/uspstf08/lipid/lipidrs.htm
http://www.uspreventiveservicestaskforce.org/uspstf08/lipid/lipidrs.htm
http://www.uspreventiveservicestaskforce.org/uspstf08/colocancer/colosum.htm
http://www.uspreventiveservicestaskforce.org/uspstf08/colocancer/colosum.htm


52. Centers for Disease Control and Prevention. Integrated prevention services for HIV
infection, viral hepatitis, sexually transmitted diseases, and tuberculosis for persons who
use drugs illicitly: summary guidance from CDC and the U.S. Department of Health and
Human Services. MMWR Recomm Rep. 2012; 61(RR-5): 1–40.

53. Abrams MT, Myers CS, Feldman SM, et al. Cervical cancer screening and acute care visits
among medicaid enrollees with mental and substance use disorders. Psychiatr Serv. 2012;
63(8): 815–822.

54. Pleis JR, Ward BW, Lucas JW. Summary health statistics for U.S. adults: National Health
Interview Survey. Vital Health Stat 10. 2009; 2010(249): 1–207.

55. Chadwick JJ, Andrade LF, Altice FL, Petry NM. Correlates of having never been HIV
tested among entrants to substance abuse treatment clinics: empiric findings from real-
world new england settings. J Psychoactive Drugs. 2014; 46(3): 208–214.

56. D’Aunno T, Pollack HA, Jiang L, Metsch LR, Friedmann PD. HIV testing in the nation’s
opioid treatment programs, 2005–2011: the role of state regulations. Health Serv Res.
2014; 49(1): 230–248.

57. Edelman EJ, Dinh AT, Moore BA, Schottenfeld RS, Fiellin DA, Sullivan LE. Human
immunodeficiency virus testing practices among buprenorphine-prescribing physicians. J
Addict Med. 2012; 6(2): 159–165.

58. Brown LS Jr, Kritz SA, Goldsmith RJ, et al. Characteristics of substance abuse treatment
programs providing services for HIV/AIDS, hepatitis C virus infection, and sexually
transmitted infections: the National Drug Abuse Treatment Clinical Trials Network. J
Subst Abuse Treat. 2006; 30(4): 315–321.

59. Weinbaum CM, Williams I, Mast EE, et al. Recommendations for identification and
public health management of persons with chronic hepatitis B virus infection. MMWR
Recomm Rep. 2008; 57(RR-8): 1–20.

60. Springer SA, Qiu J, Saber-Tehrani AS, Altice FL. Retention on buprenorphine is
associated with high levels of maximal viral suppression among HIV-infected opioid
dependent released prisoners. PLoS One. 2012; 7(5): e38335.

61. Rosenman MB, Tao G, Szucs KA, Wang J, Ambuehl R, Mahon BE. Prenatal syphilis
screening rates measured using medicaid claims and electronic medical records. Sex
Transm Dis. 2008; 35(4): 387–392.

62. White DA, Alter HJ, Irvin NA, Clark MC, Frazee BW. Low rate of syphilis screening
among high-risk emergency department patients tested for gonorrhea and chlamydia
infections. Sex Transm Dis. 2012; 39(4): 286–290.

63. Centers for Disease Control and Prevention (CDC). State incidence of syphilis reporting,
2008. Atlanta, GA; 2009: Accessed on July 12, 2013 at: http://www.cdc.gov/std/
syphilis2008/AllSyphilisProfiles-2008.pdf.

64. Callander D, Baker D, Chen M, Guy R. Including syphilis testing as part of standard HIV
management checks and improved syphilis screening in primary care. Sex Transm Dis.
2013; 40(4): 338–340.

65. Adams PF, Heyman KM, Vickerie JL. Summary health statistics for the U.S. population:
National Health Interview Survey. Vital Health Stat 10. 2008; 2009(243): 1–104.

66. Centers for Disease Control and Prevention (CDC). Behavioral risk factor surveillance
system annual survey data: 2009 survey data. In: Office of Surveillance E, and Laboratory
Services, ed. Atlanta, GA; 2009: Accessed on April 12, 2012 at http://www.cdc.gov/brfss/
technical_infodata/surveydata/2009.htm.

67. Ford ES, Li C, Pearson WS, Zhao G, Mokdad AH. Trends in hypercholesterolemia,
treatment and control among United States adults. Int J Cardiol. 2010; 140(2): 226–235.

68. Gillespie CD, Keenan NL, Miner JB, Hong Y. Screening for lipid disorders among
adults—National Health and Nutrition Examination Survey, United States, 2005–2008.
MMWR Morb Mortal Wkly Rep. 2012; 61(Suppl): 26–31.

69. Ostchega Y, Yoon SS, Hughes J, Louis T. Hypertension awareness, treatment, and
control—continued disparities in adults: United States, 2005–2006. NCHS Data Brief.
2008(3):1–8.

PRIMARY CARE QUALITY HEALTH INDICATORS -MAINTAINED PATIENTS 211

http://www.cdc.gov/std/syphilis2008/AllSyphilisProfiles-2008.pdf
http://www.cdc.gov/std/syphilis2008/AllSyphilisProfiles-2008.pdf
http://www.cdc.gov/brfss/technical_infodata/surveydata/2009.htm
http://www.cdc.gov/brfss/technical_infodata/surveydata/2009.htm


70. Meyer JP, Springer SA, Altice FL. Substance abuse, violence, and HIV in women: a
literature review of the syndemic. J Womens Health. 2011; 20(7): 991–1006.

71. Coffield AB, Maciosek MV, McGinnis JM, et al. Priorities among recommended clinical
preventive services. Am J Prev Med. 2001; 21(1): 1–9.

72. Nutting PA, Baier M, Werner JJ, Cutter G, Conry C, Stewart L. Competing demands in
the office visit: what influences mammography recommendations? J Am Board Fam
Pract. 2001; 14(5): 352–361.

73. Joseph DA, King JB, Miller JW, Richardson LC. Prevalence of colorectal cancer screening
among adults—Behavioral Risk Factor Surveillance System, United States, 2010. MMWR
Morb Mortal Wkly Rep. 2012; 61(Suppl): 51–56.

74. Miller JW, King JB, Joseph DA, Richardson LC. Breast cancer screening among adult
women—Behavioral Risk Factor Surveillance System, United States, 2010. MMWR Morb
Mortal Wkly Rep. 2012; 61(Suppl): 46–50.

75. Korthuis PT, Tozzi MJ, Nandi V, et al. Improved quality of life for opioid-dependent
patients receiving buprenorphine treatment in HIV clinics. J Acquir Immune Defic Syndr.
2011; 56(Suppl 1): S39–45.

76. Bachireddy C, Soule MC, Izenberg JM, Dvoryak S, Dumchev K, Altice FL.
Integration of health services improves multiple healthcare outcomes among HIV-
infected people who inject drugs in Ukraine. Drug Alcohol Depend. 2014; 134:
106–114.

77. Edelman EJ, Chantarat T, Caffrey S, et al. The impact of buprenorphine/naloxone
treatment on HIV risk behaviors among HIV-infected, opioid-dependent patients. Drug
Alcohol Depend. 2014; 139: 79–85.

78. Schwarz RK, Bruce RD, Ball SA, Herme M, Altice FL. Comparison of tuberculin skin
testing reactivity in opioid-dependent patients seeking treatment with methadone versus
buprenorphine: policy implications for tuberculosis screening. Am J Drug Alcohol Abuse.
2009; 35(6): 439–444.

79. Weiss L, Netherland J, Egan JE, et al. Integration of buprenorphine/naloxone treatment
into HIV clinical care: lessons from the BHIVES collaborative. J Acquir Immune Defic
Syndr. 2011; 56(Suppl 1): S68–75.

80. Centers for Disease Control and Prevention. Breast cancer screening and socioeconomic
status—35 metropolitan areas, 2000 and 2002. MMWR Morb Mortal Wkly Rep. 2005;
54(39): 981–985.

81. Coughlin SS, King J, Richards TB, Ekwueme DU. Cervical cancer screening among
women in metropolitan areas of the United States by individual-level and area-based
measures of socioeconomic status, 2000 to 2002. Cancer Epidemiol Biomarkers Prev.
2006; 15(11): 2154–2159.

82. Meyer JP, Zelenev A, Wickersham JA, Williams CT, Teixeira PA, Altice FL. Women
released from jail experience suboptimal HIV treatment outcomes compared to men:
results from a multi-center study. Am J Public Health. 2014; 104(3): 434–41.

83. Aziz M, Smith KY. Challenges and successes in linking HIV-infected women to care in the
United States. Clin Infect Dis. 2011; 52(Suppl 2): S231–237.

84. Meyer JP, Zelenev A, Wickersham JA, Williams CT, Teixeira PA, Altice FL. Gender
disparities in HIV treatment outcomes following release from jail: results from a
multicenter study. Am J Public Health. 2014; 104(3): 434–441.

85. Hall JA, Irish JT, Roter DL, Ehrlich CM, Miller LH. Satisfaction, gender, and
communication in medical visits. Med Care. 1994; 32(12): 1216–1231.

86. Hall JA, Irish JT, Roter DL, Ehrlich CM, Miller LH. Gender in medical encounters: an
analysis of physician and patient communication in a primary care setting. Health
Psychol. 1994; 13(5): 384–392.

87. Substance Abuse and Mental Health Services Administration (SAMHSA). Results
from the 2008 National Survey on Drug Use and Health: national findings.
Rockville: Office of Applied Studies, NSDUH Series H-36, HHS Publication No. SMA 09–
4434; 2009.

HADDAD ET AL.212



88. Substance Abuse and Mental Health Services Administration (SAMHSA). Results from
the 2011 national survey on drug use and health: summary of national findings.
Rockville, MD: NSDUH Series H-44, HHS Publication No. (SMA) 12–4713; 2012.

89. Walley AY, Alperen JK, Cheng DM, et al. Office-based management of opioid dependence
with buprenorphine: clinical practices and barriers. J Gen Intern Med. 2008; 23(9):
1393–1398.

PRIMARY CARE QUALITY HEALTH INDICATORS -MAINTAINED PATIENTS 213


	Buprenorphine...
	Abstract
	Introduction
	Methods
	Study Setting and Sample
	Study Definitions
	Data Analysis

	Results
	Discussion
	Conclusions
	References


