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Abstract

Background: Health care organizations do not adopt best practices as often or quickly as they merit. This gap in
the integration of best practices into routine practice remains a significant public health concern. The role of
program managers in the adoption of best practices has seldom been investigated.

Methods: We investigated the association between characteristics of program managers and the adoption of hepatitis
C virus (HCV) testing services in opioid treatment programs (OTPs). Data came from the 2005 (n = 187) and 2011
(n = 196) National Drug Abuse Treatment System Survey (NDATSS). We used multivariate regression models to examine
correlates of the adoption of HCV testing. We included covariates describing program manager characteristics, such as
their race/ethnicity, education, and their sources of information about developments in the field of substance use
disorder treatment. We also controlled for characteristics of OTPs and the client populations they serve.

Results: Program managers were predominantly white and female. A large proportion of program managers had post-
graduate education. Program managers expressed strong support for preventive services, but they reported making
limited use of available sources of information about developments in the field of substance use disorder (SUD)
treatment. The provision of any HCV testing (either on-site or off-site) in OTPs was positively associated with the extent
to which a program manager was supportive of preventive services. Among OTPs offering any HCV testing to their
clients, on-site HCV testing was more common among programs with an African American manager. It was also more
common when program managers relied on a variety of information sources about developments in SUD treatment.

Conclusions: Various characteristics of program managers are associated with the adoption of HCV testing in OTPs.
Promoting diversity among program managers, and increasing managers’ access to information about developments
in SUD treatment, may help foster the adoption of best practices.

Keywords: Hepatitis C (HCV), Opioid treatment programs, Best practices, Adoption, Program managers, Management,
Substance use disorder treatment

Background
Approximately 3.2 million people in the United States
are living with chronic Hepatitis C virus (HCV) [1].
HCV is the most common blood-borne infection in the
United States and recently surpassed HIV as a cause of
death in the nation [2]. An estimated 50–75 % of chron-
ically infected people remain unaware of their HCV in-
fection [3]. The prevalence of chronic HCV infection

among at-risk populations, especially, persons who inject
drugs (PWID), ranges from 35–65 % [1, 4]. Availability
of HCV testing is imperative to increasing awareness of
infection status and setting the HCV continuum of care
in motion [5]. HCV testing is recommended for all per-
sons who have ever used illicit injection drugs or shared
equipment used to prepare or inject drugs [6–8]. Even
though addressing the HCV epidemic does not consti-
tute a core mission of substance use disorder (SUD)
treatment programs, systematically offering HCV testing
in SUD treatment programs could help greatly reduce
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the proportion of HCV-infected individuals who are un-
aware of their infection [9, 10].
Yet, the integration of HCV testing into the practices

of SUD treatment programs is incomplete [11, 12]. Even
though the proportion of SUD treatment programs that
offer HCV testing options to their clients has increased
in recent years, missed opportunities for HCV testing re-
main [13, 14]. SUD treatment programs increasingly
refer their clients to off-site facilities for HCV testing –
a practice associated with significant reductions in the
use of recommended services [14–16].
This increased use of off-site referrals for HCV testing

is linked to constraints and barriers SUD treatment pro-
grams face in offering HCV-related and other medical
services to SUD treatment patients.
Several studies have thus emphasized the role of human

and financial resources, as well as other organizational
characteristics, in the adoption of HCV testing. For ex-
ample, the increasing use of off-site referrals for HCV test-
ing was associated with declining federal funding in SUD
treatment programs, with the offer of HCV testing being
lower in SUD treatment programs that primarily prescribe
buprenorphine only (rather than methadone) for SUD
treatment [14]. Provider characteristics, including training,
knowledge and workload may also limit the offer of HCV
testing in SUD treatment programs [17, 18]. Some SUD
treatment programs may not have phlebotomists on staff,
and thus would need to hire new personnel before imple-
menting HCV testing on-site. Performing HCV testing
may exert further pressure on staff time, and significantly
add to an already heavy workload. Other challenges to of-
fering medical services into SUD treatment programs have
also been highlighted [10, 19–21]. Implementing HCV
testing may require authorizations and accreditations that
some SUD treatment programs may not have. And finally,
offering HCV testing may be perceived as peripheral to
the primary mission of SUD treatment programs (i.e., the
treatment of addiction and substance use disorders). Such
factors may thus limit the integration of HCV-related ser-
vices into SUD treatment services [21, 22].
Leadership and management of a SUD treatment pro-

gram may also constitute an essential element of integrat-
ing HCV prevention and care services into SUD treatment
[23]. Various studies of organizations in other areas of
healthcare indicate that managers play an important role in
defining the practices of an organization [24–26]. One of
the more important decisions that managers make is to
adopt relatively new evidence-based services or practices,
seeking to improve their organization’s quality of care and
outcomes for clients. This decision is especially critical in
smaller health care organizations such as SUD treatment
programs, in which managerial decisions have more direct
and immediate effects than in larger organizations [27–30].
However, the role played by managers of SUD treatment

programs (henceforth, managers) in offering HCV testing
has seldom been investigated [9, 25, 31], even though man-
agers can be an integral link between policy and practice,
and can play a central role in the decision to adopt recom-
mended practices [27, 32].
We hypothesize that three key characteristics of man-

agers are related to their organizations’ adoption of HCV
testing: (1) the demographic characteristics of managers
(i.e., gender, race/ethnicity, age, educational level); (2) the
sources of information they use for learning about ad-
vancements in the field of SUD treatment; and (3) their
support for preventive services. In other healthcare con-
texts, race/ethnicity, [33, 34] age, [35] gender [36–38] and
educational levels [39–41] of managers have all been asso-
ciated with organizational strategy, including the provision
of prevention and outreach services. The managers’
sources of information have also been shown to influence
the practices of an organization [26, 40, 42, 43]. Thus, this
study aims to test whether these attributes of program
managers in a sample of SUD treatment programs are also
associated with the offer of HCV testing services. We
focus on the nation’s opioid treatment programs (OTPs)
because opioid use is strongly associated with injection
drug use, the most common mode of HCV infection and
transmission [44, 45].

Methods
Sampling frame and sample
This study draws from two waves of the National Drug
Abuse Treatment System Survey (NDATSS). NDATSS is
a nationally-representative survey, which examines the
organizational structures and operating characteristics of
the nation’s outpatient SUD treatment programs [46].
The analysis sample focused on all OTPs surveyed in
2005 and 2011. We defined an OTP as a physical facility
with resources dedicated specifically to treating opiate
dependence through methadone or buprenorphine
(excluding primary care or physicians offices). Opioid
treatment programs are a particularly important setting
for HCV testing because opioid use (e.g., heroin) is asso-
ciated with injection drug use, one of the main modes of
HCV transmission. Thus, integrating HCV testing with
substance use, especially in opioid treatment programs is
of considerable importance [19, 20].
Because SAMHSA licenses all OTPs, it has a list that

precisely identifies the entire US population of approved
OTPs. In 2007, SAMHSA reported that there were 1,108
licensed OTPs in the US. By 2011, this number in-
creased to 1,459, with about 304,000 opioid-dependent
individuals receiving services each day. OTPs, in 2011,
accounted for about twenty-six percent of all individuals
enrolled in SUD treatment programs across the nation
[47]. The 2005 round of the NDATSS included data
from 187 OTPs, with an 88 % response rate [46]. For the
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2011 round of the NDATSS, we contacted OTPs that
participated in 2005. To ensure that the 2011 sample
was nationally representative and had adequate statistical
power however, we also contacted additional randomly
selected OTPs from SAMHSA’s 2011 list. In total, 200
OTPs completed surveys in 2011, for an overall response
rate of 86.6 % [48].
We assessed possible non-response bias resulting from

twenty-two OTPs that refused to participate in the 2011
wave, as well as ninety OTPs with which initial contact
was made, but due to time and budget constraints,
follow-ups were not completed. We compared partici-
pating OTPs to the two types of non-participating OTPs
along twenty key variables (e.g., ownership; offer of HIV
or HCV testing) and did not find any statistically signifi-
cant differences. We also found that there were no dif-
ferences between OTPs that were interviewed both in
2005 and 2011 (n = 59), and the OTPs that we added to
the sample in 2011 (n = 141). These results suggest that
changes in HCV testing and characteristics of OTP
managers between 2005 and 2011 are not due to the in-
clusion of new OTPs to the sample. In 2011, 4 partici-
pating OTPs did not provide information on the
availability of HCV testing for their patients. In this
paper, our analysis thus included 187 and 196 OTPs
interviewed in 2005 and 2011, respectively, for a total of
383 observations.

Data collection
The program manager and clinical supervisor of each
OTP were asked to complete a telephone survey on treat-
ment practices and program characteristics. The manager
survey collected information on the demographic charac-
teristics of managers and their sources of information, as
well as information concerning organizational structure,
ownership, finances, and accreditation of the OTP.
Clinical supervisors provided information about patient
characteristics, staff composition, and offer of ancillary
services, including HIV and HCV testing. The Columbia
University Institutional Review Board reviewed and ap-
proved the study. The Columbia University IRB protocol
number for the study is IRB-AAAF3894.

Data reliability and validity
We followed established methods that maximize reliabil-
ity and validity in phone surveys [49]. These methods in-
cluded: pre-testing the survey with a random sample of
ten programs; providing training about our study for
trained telephone interviewers; sending each program
manager a cover letter explaining the study, along with
web-based work-sheets that inform participants of the
requested data that enables them to consult financial
and administrative records prior to the call; and making
a brief phone call to follow-up on the letter.

Further, as data were collected, we performed exten-
sive computer reliability checks to signal interviewers of
inconsistent or infeasible responses (e.g., % of patients
with various demographic characteristics should sum to
100 %). Interviewers then worked with respondents to
resolve inconsistencies. Results were further scrutinized
for reliability and validity. Reliability checks included
comparisons of reported totals (e.g., total revenue) with
the sum of reported detail (e.g., revenues by source);
comparison of responses to related questions; compari-
son of responses between manager and supervisor; and,
for panel programs, comparison of responses over time.
The reliability and validity of the NDATSS, as well as de-
tailed description of the sampling frame and sample are
available from other sources [14, 48–50].

Measures
Dependent variable
In each survey wave, managers were asked whether their
staff routinely provided HCV testing services to their pa-
tients, and whether it was provided on-site or through
off-site referrals. We constructed two dependent vari-
ables drawn from these questions. First, we examined
whether programs had adopted any HCV testing option
(i.e., either on-site or off-site offer of HCV testing). We
created a variable set to 1 if the OTP offered HCV test-
ing services either on-site or off-site (any HCV testing)
and 0 otherwise (i.e., no HCV testing option). Second,
we examined the adoption of on-site HCV testing
among programs that offer any HCV testing. Offering
HCV testing services on-site in OTPs could help in-
crease case finding and reduce transmission [51, 52]. A
recent study showed, for example, that on-site offer of
HIV testing was associated with significant increase in
the uptake of HIV testing [16]. Considering similarities
in risk factors, modes of transmission and approaches to
testing for HIV and HCV, we also examine the offer of
HCV testing on-site in treatment programs, and the ex-
tent to which managerial characteristics are associated
with on-site testing. We thus created another variable
set to 1 if an OTP provided on-site HCV testing and 0
otherwise.

Predictor variables
Our main predictors of interest concern OTP managers.
Race/ethnicity of managers was categorized as White,
African-American, or Other. The “other” race/ethnicity
category included American Indian or Alaskan Native, and
Asian American or Pacific Islander. We categorized man-
agers’ education as post-graduate training/professional
schooling after college or college graduate or less. Man-
agers’ access to information about developments in SUD
treatment practices was measured by the extent to which
they: (1) read journals and professional publications;

Frimpong and D’Aunno Substance Abuse Treatment, Prevention, and Policy  (2016) 11:13 Page 3 of 10



(2) participated in seminars and workshops; (3) attended
conferences; (4) held professional association member-
ships; (5) participated in advisory boards and commis-
sions; and (6) engaged in informal conversations with
colleagues outside their OTP. Responses to each question
ranged from “no extent” (1) to “a very great extent” (5).
Responses for the six questions were summed and divided
by the number of questions answered, thus creating an
“information index” with scores ranging from 1 (program
manager does not use any external sources of informa-
tion) to 5 (program manager uses all the available sources
of information). Managers reported their support for sev-
eral preventive services, including: (1) distribution of clean
needles for their client; (2) distribution of bleach solutions
to intravenous drug users to clean needles; (3) distribution
of condoms to encourage safe sexual practices; and (4)
support for needle exchange programs. Response categor-
ies ranged from “no extent” (1) to “a very great extent” (5).
Managers’ responses to the four questions were summed
and then divided by the number of questions, thus gener-
ating a support for preventive services construct with
scores ranging from 1 (manager does not support the use
of any preventive services) to 5 (manager supports the use
of all available preventive services). An average alpha coef-
ficient for source of information (α = 0.70) and support for
preventive services (α = 0.86) indicate acceptable reliability
of the constructs [53].

Patient characteristics
We also included patient characteristics as control co-
variates in our analyses, since prior analyses suggest may
these variables may confound the observed association
between managers’ characteristics and the adoption of
HCV testing [13, 14]. Patient characteristics included in-
formation on the mix of patient characteristics in each
OTP. The clinical supervisor of each treatment program
reported aggregated socio-demographic characteristics
of patients, including the proportion of patients from
the most recent complete fiscal year who were Non-
Hispanic African-American or Hispanic/Latino; the
proportion of female patients; and the proportion of
patients who inject drugs. Other patient-related variables
included percent of patients requiring prior authorization
from their insurance provider before service provision.

Program characteristics
OTP characteristics included a series of variables, which
we have previously investigated in relation to HCV testing
practices in OTPs [14]. We thus controlled for OTP own-
ership (public/private-for-profit/private-not-for-profit), as
publicly owned OTPs might be more likely to see HCV
testing as falling within their core mission of promoting
public health. We included a variable indicating whether
the Commission on Accreditation of Rehabilitation

Facilities (CARF) accredited a treatment program. CARF
accreditation is an indicator of quality of services provided
by health service organizations. The use of buprenorphine
for opioid abuse treatment has increased in recent years,
and we assessed if OTPs’ use of buprenorphine might be
related to their provision of HCV testing services. We
thus included indicators for whether an OTP provided
methadone maintenance treatment only; buprenorphine
only; or methadone and buprenorphine [48]. We also con-
trolled for OTPs financial resources. We included vari-
ables indicating whether programs received revenues from
private insurance (none vs. at least 1 %) or federal funding
sources (none vs. at least 1 %). Finally, we controlled for
human resources available for HCV testing by including a
measure of the patient to staff ratio. We divided the num-
ber of patients served by the program during in the most
recent complete fiscal year, by the number of full time
equivalent staff working 35 h a week or more employed
by the program during the same period.

Data analysis
We first described the characteristics of program man-
agers in 2005 and 2011. We tested for changes in those
characteristics between the two time points using χ2

tests for categorical variables and t-tests for continuous
variables. We then estimated the association between
managers’ characteristics and HCV testing practices
using multivariate logistic regression models. We began
by testing for possible interactions between each of the
independent variables and a dummy variable denoting
survey year for both dependent variables (i.e.,. any HCV
testing and on-site HCV testing). We found that the as-
sociation between only 3 managers’ characteristics and
the likelihood of any HCV testing in an OTP changed
significantly between 2005 and 2011. On the other hand,
there were no significant changes in association of
managers’ characteristics and on-site HCV testing from
2005 – 2011. We thus decided to pool observations from
2005 and 2011 for multivariate analysis. In these models,
we controlled for patient and program characteristics.
We also included a variable denoting survey year to con-
trol for time trends in the provision of HCV testing ser-
vices in OTPs.
In multivariate models, the first dependent variable

was whether a treatment program offered any HCV test-
ing service, i.e., either on-site or off-site. The second
dependent variable examined predictors of on-site test-
ing among programs that offered any HCV testing.
Some independent variables (percent of clients requiring
prior authorization, and percent clients who are female)
displayed missing observations in particular survey
waves. When a given OTP displayed missing values for
these variables, we imputed values by calculating pre-
dicted values using multiple regression analysis based on
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Table 1 Characteristics of Opioid Treatment Programs (OTPs)

Full Sample 2005 2011

(N=383) (N=187) (N=196) p-value*

Dependent Variables

Any HCV testing 0.000

HCV testing (on-site or off-site) 81.7 73.3 89.8

No HCV testing 18.3 26.7 10.2

On-site vs. off-site HCV testing+ 0.000

On-site HCV testing 52.7 72.3 37.5

Off-site HCV testing only 47.3 27.7 62.5

Predictor variables

Director race/ethnicity

African-American 14.9 14.4 15.3 0.812

Other race/ethnicity 8.4 11.2 5.6 0.047

White 76.7 74.7 79.1 0.313

Director age (mean, SD) 49.7 (9.6) 48.4 (8.5) 51 (10.4) 0.009

Director gender 0.354

Female 55.3 52.9 57.6

Male 44.7 47.1 42.4

Director education 0.156

Post-graduate training or more 70.8 67.4 74.0

College or less 29.2 32.6 26.0

Director sources of information (mean, SD) 3.2 (0.5) 3.3 (0.5) 3.1 (0.5) 0.001

Director support of preventive services (mean, SD) 3.9 (0.9) 3.7 (1.0) 4.0 (0.9) 0.004

Control variables

Patient characteristics (mean, SD)

Percent African-American patients 22.3 (24.9) 25.5 (26.5) 19.3 (22.9) 0.015

Percent Hispanic / Latino patients 16.4 (21.2) 17.9 (22.7) 15.0 (19.7) 0.189

Percent female patients 41.3 (13.6) 39.9 (15.8) 42.7 (11.0) 0.039

Percent persons who inject drugs 42.4 (29.8) 44.8 (30.9) 40.2 (28.6) 0.133

Program characteristics

CARF accreditation 0.165

Yes 49.1 45.5 52.5

No 50.9 54.5 47.5

Ownership 0.150

Public 14.1 17.6 10.7

Private for-profit 37.9 36.4 39.3

Private not-for-profit 48.0 46.0 50.0

Method of treatment 0.000

Both (Meth + Bup) 57.2 68.0 47.0

Buprenorphine only (Bup) 24.3 19.2 29.1

Methadone only (Meth) 18.5 12.8 23.9

Staff - patient ratio (mean, SD) 0.04 (0.03) 0.04 (0.04) 0.05 (0.03) 0.025
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variables for NDATSS survey wave and the observed
values of these variables within the same OTP program
in other waves. We compared results obtained with im-
puted and non-imputed data and found that imputation
had no substantive impact on our point estimates but in-
creased our sample size in pooled regression analysis
from 353 to 383 programs. We used the Huber-White
sandwich estimators of the standard errors to take into
account non-independence of observations within pro-
grams. We report odds ratios (OR) and 95 % Confidence
Intervals (CI) for each dependent variable. All analyses
were performed with Stata Version 12 [54].

Results
Descriptive statistics
Table 1 describes changes in HCV testing practices and
the characteristics of OTP managers between 2005 and
2011. The proportion of OTPs that had adopted any
HCV testing increased significantly from 73 % in 2005
to 90 % in 2011. However, during the same period, there
was a substantial and statistically significant decline in
on-site HCV testing among programs offering any HCV
testing, from 53 to 34 % [14].
OTP program managers were predominantly white,

both in 2005 and 2011. White managers accounted for 75
and 79 % of program managers in 2005 and 2011, respect-
ively. African-American managers represented roughly
15 % of OTP managers, both in 2005 and 2011. The pro-
portion of OTP program managers from other races de-
clined between 2005 and 2011, from 11.2 to 5.6 %. The
average age of an OTP manager increased from 48.4 years
in 2005 to 51.0 years in 2011. Program managers were
predominantly women, both in 2005 and 2011. In 2011,
for example, 57.6 % of program managers were women.
The majority of OTP program managers had post-
graduate training (67.4 % in 2005 and 74.0 % in 2011).
OTP program managers reported making limited use

of sources of information about SUD treatment. Their
average information score even declined between 2005
and 2011, from 3.3 to 3.1 (p = 0.001). On the other hand,
OTP program managers expressed strong support for

preventive services. Their preventive support score in-
creased from 3.7 in 2005 to 4.0 in 2011 (p = 0.004).

Multivariate results
Tables 2 and 3 show results from the multivariate analyses
of the predictors of HCV testing practices in OTPs. We
focus here on the association between characteristics of
program managers and HCV testing. The association be-
tween clients or organizational characteristics and HCV
testing practices have been described in detail elsewhere
[13, 14].
Table 2 focuses on the association between program

manager characteristics and the likelihood of an OTP of-
fering any HCV testing option (either on-site or off-site)
to their clients. After controlling for program and client
characteristics, the demographic characteristics of a pro-
gram manager were not associated with the likelihood of
any HCV testing at an OTP. Similarly, a manager’s use of
information sources about SUD treatment was not associ-
ated with her/his program’s offer of any HCV testing ser-
vices. However, a manager’s support for preventive
services in SUD treatment programs was positively associ-
ated with the likelihood of offering any HCV testing ser-
vices (aOR = 1.39, 95 % CI = 1.02 to 1.90).
Table 3 focuses on the determinants of on-site HCV

testing availability among OTPs that offer HCV testing
options to their clients. Among those OTPs, those with
African-American managers were significantly more
likely to offer on-site HCV testing to their clients (OR =
2.76, 95 % CI: 1.03 to 7.35). OTPs whose program man-
agers were older, on the other hand, were less likely to
offer on-site HCV testing to their clients (aOR = 0.97,
95 % CI = 0.94 to 1.00). Other demographic characteris-
tics of program managers were not associated with offer
of on-site HCV testing. Managers’ use of information
sources about SUD treatment was significantly associ-
ated with an increased likelihood of OTPs offering
HCV testing on-site to their clients (aOR = 2.35, 95 %
CI = 1.39 to 3.97). The attitudes of managers towards pre-
ventive services were not associated with offer of on-site
HCV testing.

Table 1 Characteristics of Opioid Treatment Programs (OTPs) (Continued)

Prior authorization (mean, SD) 22.32 (33.8) 19.20 (31.9) 25.30 (35.3) 0.078

Revenue from federal sources 0.004

At least 1% 28.5 37.9 21.5

None 71.5 62.1 78.5

Revenue from private insurance 0.142

At least 1% 42.3 41.1 44.3

None 57.7 58.8 55.6

Continuous data are mean ± Standard Deviation (SD). Categorical data are percentage
+Among OTPs that offer any HCV testing; n = 313 OTPs
*Denotes significant differences (p<. 05) between 2005 and 2011
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Discussion
In this study, we investigated the association between the
characteristics of managers of opioid treatment programs
and the adoption of HCV testing practices. We found that
key characteristics of managers were associated with adop-
tion of HCV testing in OTP. In particular, a manager’s
support for preventive services was associated with an in-
creased likelihood that his/her organization offered at least
one HCV testing option to its clients (either on-site or off-
site). Previous studies report that attitudes and beliefs of
program managers about preventive services are associ-
ated with their organizations’ use of best practices, includ-
ing adequate methadone dose levels, HIV testing, and
adoption of new pharmacotherapies [27, 46, 50]. Managers
whose attitudes and beliefs favor preventive services as an
essential component of effective SUD treatment may thus
be more motivated to invest in, and provide, HCV testing
services [55]. Similarly, programs whose managers used a
larger number of information sources about SUD treat-
ment were also more likely to offer on-site HCV testing.
Efforts that increase exposure to a wide-variety of informa-
tion sources among program managers may thus facilitate
the adoption of HCV testing services [56].
Among programs that offered HCV testing to their cli-

ents, programs with an African-American manager were
more likely to offer on-site HCV testing than other pro-
grams. A possible explanation for this association may
be that African-American managers are more likely to
work in communities with a higher proportion of minor-
ity clients and increased HCV prevalence [6]. These
managers may therefore be more attuned to the
provision of relevant services for reducing the burden of
these diseases. This finding suggest that strategic recruit-
ment of program managers with specific demographic
profiles (e.g., racial/ethnic minorities) may help improve
the adoption of testing practices, which could in turn
have beneficial effects for all population groups. The
Affordable Care Act (ACA) (Section 5307) provision of
resources to support diversifying the healthcare work-
force presents a promising mechanism for improving di-
versification of the health workforce [57]. Our work
suggests that workforce diversity initiatives should also

Table 2 Offer of any HCV testing services (offer of either on-site
or off-site HCV testing) in Opioid Treatment Programs

(Any HCV testing vs.
No testing)

OR (95% CI)

Predictor variables

Director race/ethnicity

African-American 1.98 (0.65, 5.96)

Other race/ethnicity 0.42 (0.13, 1.27)

White 1†

Director age 1.01 (0.97, 1.03)

Director gender

Female 0.67 (0.37 1.18)

Male 1†

Director education

Post-graduate training or more 0.57 (0.28, 1.16)

College or less 1†

Director sources of information 1.50 (0.87, 2.58)

Director support of preventive services 1.39 (1.02, 1.90)*

Control variables

Patient characteristics

Percent African-American patients 0.99 (0.97, 1.00)^

Percent Hispanic / Latino patients 1.03 (1.00, 1.04)*

Percent female patients 0.99 (0.96, 1.00)

Percent persons who inject drugs 1.00 (0.99, 1.01)

Program characteristics

CARF accreditation

Yes 1.53 (0.75, 3.10)

No 1†

Ownership

Public 1.10 (0.43, 2.76)

Private for-profit 1.12 (0.53, 2.34)

Private not-for-profit 1†

Method of treatment

Both (Meth + Bup) 6.41 (1.69, 24.1)*

Buprenorphine only (Bup) 1.32 (0.58, 2.99)

Methadone only (Meth) 1†

Staff - patient ratio 1.34 (0.91, 1.94)

Prior authorization 1.00 (0.98, 1.00)

Revenue from federal sources

At least 1% 1.40 (0.71, 2.73)

None 1†

Revenue from private insurance

At least 1% 0.67 (0.33, 1.33)

None 1†

Table 2 Offer of any HCV testing services (offer of either on-site
or off-site HCV testing) in Opioid Treatment Programs
(Continued)

Year

2005 0.30 (0.15, 0.58)***

2011 1†

A total of 383 OTPs were included in the analysis
Ninety-five percent confidence intervals estimated with robust standard errors
† Reference category; OR, Odds ratio; CI, Confidence interval
^p< 0.10. *p < 0.05. **p < 0.01.
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include strategies for diversifying the racial and ethnic
composition of management teams [58].
Some of the characteristics of program managers we

investigated may explain (part of ) the increasing use of
off-site referral for HCV testing in SUD treatment pro-
grams. This is the case of a manager’s age and her/his
use of information sources about SUD treatment. The
average age of OTP managers has increased significantly
between 2005 and 2011. Since OTPs with older man-
agers are less likely to offer on-site HCV testing, this
trend may explain increasing use of off-site referrals for
HCV testing. In addition, whereas the use of different
information sources about SUD treatment is associated
with on-site HCV testing, program managers reported
using fewer sources in 2011 than they did in 2005. This
decline in engagement with new developments in the
field of SUD treatment may also have contributed to an
increased reliance on off-site referrals for HCV testing.

Limitations
There are limitations of the study that should be
addressed. First, we examined a limited set of manager
characteristics: demographic characteristics, sources of in-
formation for finding out about developments in the SUD
treatment field, and support of preventive services. There
are other factors, such as clinical training, discipline, ten-
ure in the field of SUD treatment, attitudes toward the
adoption of innovations, and innovation compatibility,
which may influence treatment practices [59, 60]. The po-
tential role of these characteristics should be investigated
in future studies. Second, decision-making processes that
influence the adoption of treatment practices are likely
complex and may entail factors that were not included in
the current analysis. In particular, aspects of teamwork
and organizational climate were not included in these ana-
lyses. They may however mediate the effects of managers’
characteristics on the adoption of best practices such as
HCV testing. Third, our estimates only measured the as-
sociation between characteristics of program managers
and HCV testing practices, and cannot be considered as
causal. This is the case because program managers are
purposefully recruited by OTPs, rather than randomly
assigned to them. As a result, a number of managers’

Table 3 Offer of on-site HCV testing services among Opioid
Treatment Programs offering any HCV testing (either on-site or
off-site)

(On-site vs. Off-site
testing)

OR (95% CI)

Predictor variables

Director race/ethnicity 1†

African-American 2.76 (1.03, 7.35)*

Other race/ethnicity 0.66 (0.19, 2.27)

White 1†

Director age 0.97 (0.94, 1.00)^

Director gender

Female 1.17 (0.65, 2.07)

Male 1†

Director education

Post-graduate training or more 1.04 (0.55, 1.95)

College or less 1†

Director sources of information 2.35 (1.39, 3.97)**

Director support of preventive services 1.06 (0.78, 1.45)

Control variables

Patient characteristics

Percent African-American patients 0.99 (0.97, 1.00)

Percent Hispanic / Latino patients 1.01 (0.99, 1.02)

Percent female patients 1.01 (0.99, 1.03)

Percent persons who inject drugs 0.99 (0.98, 1.00)

Program characteristics

CARF accreditation

Yes 0.63 (0.31, 1.24)

No 1†

Ownership

Public 3.05 (1.20, 7.72)*

Private for-profit 1.32 (0.62, 2.80)

Private not-for-profit 1†

Method of treatment

Both (Meth + Bup) 2.10 (0.98, 4.48)^

Buprenorphine only (Bup) 0.14 (0.05, 0.33)***

Methadone only (Meth) 1†

Staff - patient ratio 1.70 (1.14, 2.54)*

Prior authorization 1.00 (0.99, 1.01)

Revenue from federal sources

At least 1% 1.97 (0.98, 3.90)*

None 1†

Revenue from private insurance

At least 1% 1.35 (0.70, 2.60)

None 1†

Table 3 Offer of on-site HCV testing services among Opioid
Treatment Programs offering any HCV testing (either on-site or
off-site) (Continued)

Year

2005 4.74 (2.45, 9.13)***

2011 1†

A total of 313 OTPs were included in the analysis
Ninety-five percent confidence intervals estimated with robust standard errors
† Reference category; OR, Odds ratio; CI, Confidence interval
^p< 0.10. *p < 0.05. **p < 0.01. ***p < 0.001
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characteristics may be systematically related to unob-
served OTP characteristics that also affect the decision to
offer HCV testing. Causal estimates of the impact of pro-
gram managers’ characteristics on HCV testing would re-
quire either conducted a randomized trial of different
managerial recruitment strategies. Improved estimates
could also be obtained using panel data on the HCV test-
ing practices of OTPs, which would facilitate examination
of adoption and discontinuation of HCV testing. Unfortu-
nately, the subset of OTPs that were interviewed both in
2005 and 2011 in NDATSS was too small to permit the
latter analyses.

Conclusions
Although the general management literature has empha-
sized the importance of managers and management prac-
tices on the adoption of best practices [35, 36, 61–64], the
health services literature has not extensively examined
these relationships [25, 27]. As such, there is a paucity of
evidence linking manager attributes and treatment prac-
tices, especially in substance use disorder treatment pro-
grams. We find that the characteristics of program
managers are an essential aspect of understanding the
scope of services available to patients in opioid treatment
programs. The current analysis presents preliminary
empirical evidence that managerial characteristics are as-
sociated with the adoption of HCV testing, and could po-
tentially influence patient outcomes. Our findings have
important implications for strategies to promote adoption
of HCV testing and other best practices in opioid treat-
ment programs.
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