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Abstract

Introduction: In poor, rural communities, colorectal cancer (CRC) burden remains high, while CRC screening—known to be effective in prevention and control—
remains low due to cultural norms and entrenched poverty. Academic detailing, outreach and education to providers through personal contact as is done by
pharmaceutical representatives, to increase screening colonoscopy in Appalachian Kentucky was previously not effective. To understand why, we investigated the
interaction of academic detailing with the underlying socio-economic context, in particular persistence of poverty.

Methods: Between 2005 and 2010, 3665 and 3571 medical records were reviewed using standard abstraction forms with quality control at baseline and six months for
screening colonoscopy recommendation and completion in sixty-two primary care practices in rural Appalachian Kentucky after randomization to receive academic
detailing either immediately after baseline review (“treatment” arm) or after the six-month review (“control” arm). Data analyses for this report were conducted in
2017-2019.

Results: In the treatment arm, nonpersistent poverty was associated with significant increases in both colonoscopy recommendation (p=0.020) and completion
(p=0.0059), whereas persistent poverty was associated with a significant decrease in colonoscopy recommendation (p=0.0061) and unchanged colonoscopy completion
(p=0.74). In the control arm, neither subgroup showed a significant change in either colonoscopy recommendation or completion.

Conclusions: Even after academic detailing, disparities in colonoscopy screening between persistent- and nonpersistent-poverty communities persist, notwithstanding
the latter being of moderate—and not low—poverty and the racial and cultural homogeneity of Appalachian Kentucky. Results suggest academic detailing may help
overcome cultural barriers in the absence of persistent poverty. But its presence may reinforce cultural norms and beliefs, undermining academic detailing, which by

itself may be detrimental in persistently poor communities.

Introduction

Colorectal cancer (CRC) remains a worldwide public health
concern despite significant declines in CRC-specific mortality since
its peak in the mid-twentieth century [1-3]. CRC is the third most
common cancer in men and women, and the second leading cause of
age-adjusted cancer deaths in the United States (US) [2,4]. Improved
screening procedures and their increased use are associated with declines
in both CRC incidence and mortality [4-6]. A recent prospective study
that followed 88,902 participants for 22 years demonstrated that 40% of
CRCs would have been prevented by screening colonoscopy [7].

Colonoscopy, considered the gold standard for CRC screening
and the most frequently used test, is recommended by the American
Cancer Society and US Preventive Services Task Force [2,4,6,8,9] and
is covered by Medicare and Medicaid [10]. Moreover, most states,
including Kentucky, require insurance coverage for CRC screening [10].
Nonetheless, screening rates remain low [4,6] and approximately one in
three 50 to 75 year-old adults of average CRC risk was not screened in
2012 [11]. Also, screening rates are variable, both among and within
states [12-15]. Thus Kentucky, with a 2012 screening rate of 62.9% vs.
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65.1% nationally [16], has vast regional differences. Compared to the
rest of the state, screening rates in Appalachian Kentucky are lower
and CRC incidence and mortality higher [8,17,18]. Appalachian
Kentucky is primarily rural, with higher rates of poverty, lower levels
of educational attainment and greater health disparities than the rest
of Kentucky [8,19]. For example, in 2012, 42 (77.8%) of the 54 counties
in Appalachian Kentucky were classified by the US Department
of Treasury as persistently poor, as defined in US Public Law 112-
74: poverty rates of 20 percent or more in the 1990, 2000 and 2010
decennial censuses [20]. In contrast, only 1/66 (1.5%) non-Appalachian
counties was persistently poor [20]. Furthermore, for the two five-year
periods 2005-2009 and 2006-2010 covering the duration of this study,

*Correspondence to: Mark Dignan, PhD, MPH, College of Medicine, University
of Kentucky, Lexington, KY 40536, USA; E-mail: mark.dignan@uky.edu

Key words: screening colonoscopy, Appalachian Kentucky, academic detailing,
persistent poverty

Received: August 03, 2020; Accepted: September 01, 2020; Published:
September 08, 2020

Volume 1: 1-7



Radhakrishnan K (2020) Persistent poverty reduces effectiveness of academic detailing in increasing screening colonoscopy in Appalachian Kentucky

Appalachian Kentucky had the highest poverty rate and lowest median
household income among all 13 Appalachian regions [21,22].

Low uptake of colonoscopy is associated with lack of physician
recommendation [8,23,24], which favorably influences screening
acceptance, including in Appalachia [6,23,25-29]. However, physician
recommendation may not be sufficient; trust in health professionals
significantly improves screening acceptance in rural and low income
populations [30,31] A general lack of trust in the healthcare system is
common in the Appalachian culture, as documented extensively [32-
34]. Avoidance and ineffective use of the healthcare system lead to
decreased rates of cancer screening [32,35-38].

To improve CRC screening in Appalachian Kentucky, Dignan
et al. [8] developed an academic detailing-based intervention, which
involves face-to-face education of the provider by a trained educator
[8,27,39-42], to increase patient-centered, cost-effective treatments,
including screening and its recommendation [43,44]. Dignan et al. [8]
observed alarger increase in screening rates over six months in practices
receiving academic detailing than in control clinics without academic
detailing, but the difference was not significant, although physician
recommendation was significantly associated with colonoscopy
completion.

The present study uses data collected from the original work of
Dignan et al8 to assess factors in addition to academic detailing that
may be associated with the intervention results. The goal of the present
work was to examine whether any patient, provider or community
characteristic enhanced or attenuated the effect of academic detailing
on colonoscopy screening in Appalachian Kentucky. Few studies
have investigated factors that influenced the strength (moderator) or
explained the relationship (mediator) between interventions and the
study population [45].

Methods

The University of Kentucky Institutional Review Board approved
this project, which was conducted between 2005 and 2010. Data
were collected at 62 primary care practices located in 29 counties in
Appalachian Kentucky at three time points: baseline, 6 months and 18
months.8 Trained medical record reviewers checked for documented
screening recommendation and completion in 60 or more randomly
selected medical records of patients 50 years old or older, who had
been seen in the practice during the previous 60 days and were eligible
for CRC screening. Also noted were various patient and provider
characteristics. Racial and ethnic information was not collected because
Appalachian Kentucky is predominantly white.

Intervention design

Details of the original study design have been presented previously
by Dignan et al. [8] To assess intervention efficacy, practices were
randomly assigned to receive academic detailing either soon after
baseline assessment (early intervention arm) or after data collection
at six months (delayed intervention arm). Because the present analysis
was restricted to the first six months of Dignan et al. [8] study, the early
intervention practices served as the “treatment” arm and the delayed
intervention practices as the “control” arm, and are referred to as such.

Measures

In addition to the standard measures collected for the original
study (provider recommendation and screening completion) [8], to
investigate effects of community characteristics on screening, the
following information was obtained at the county level for each practice:
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persistent-poverty status [20], “index of relative rurality” (IRR) [46]
and proportion of the population without health insurance. IRR is a
continuous, multidimensional measure of rurality that varies from zero
(most “urban”) to one (most “rural/remote”) [46].

Statistical analysis

Theprimaryoutcomeofinterestwastherateofscreening colonoscopy
in the context of patient, provider and community characteristics {P_}
six months after receipt of the academic detailing intervention. We
first measured each characteristic’s effect on colonoscopy completion
using logistic regression, adjusting for intervention type (I; treatment
or control) and time of data collection (#; 0 or 6 months), to control
for any secular trend. Potential positive correlated outcomes within
practices were controlled by using generalized estimating equations
(GEEs) to test for significance of each characteristic’s association with
the outcome [8,28]. Because the amount of provider time dedicated
to patient care is likely to influence colonoscopy recommendation, we
combined practice size, hours worked per week and patient load into an
average provider minutes per patient.

We then studied the effect of each characteristic on the intervention
by including interaction terms among the characteristic, intervention
and time of data collection. In particular, we modeled the third-order
interaction term (I x t x Pc), which measures the effect of Pc on the
intervention-attributable temporal change in screening completion.
We also included all possible second-order interaction terms involving
these three variables, where each interaction term assesses whether
the difference in colonoscopy rate by the change in one variable differs
across the other variable.

Finally, we used the Wilcoxon signed rank test to compare
distributions of screening colonoscopy recommendation and
completion rates at 0 and 6 months in practices, stratified by poverty
status and intervention. Statistical analyses were performed in 2017-
2019 using SAS 9.4° (SAS Institute, Cary, NC) and an a priori two-sided
significance level of 0.05.

Results

The patient demographic characteristics, given in Table 1, show that
at baseline and six-month follow-up 3665 (1893 early and 1772 delayed
intervention) and 3571 (1842 early and 1729 delayed intervention)
medical records were reviewed. The age and sex distributions and
number of office visits in the previous 12 months were all similar at
both time points and interventions, although there were small increases
in office visits at six months. Also, at baseline, all patient characteristics,
including screening colonoscopy recommendation and completion
rates, were similar in both arms, further indicating adequate
randomization of practices. Between 0 and 6 months, the increase
in colonoscopy completion was greater in the early intervention
(“treatment”) arm than in the delayed intervention (“control”) arm,
but not significantly so [8]. In both arms, the recommendation rate
decreased modestly, and by essentially the same amount.

Table 2 summarizes the measured provider characteristics and
socioeconomic indicators for the counties that the practices served.
For group practices, we used the characteristics of the lead physician.
Among the 62 practices, 49 reported themselves as family medicine, 9
as internal medicine and 4 as both: the latter two were grouped together
as internal medicine. All provider and community characteristics were
similar in the two arms, including poverty persistence rate, rurality
and proportion of uninsured patients, with most practices located in
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Table 1. Patient characteristics, including screening colonoscopy recommendation and completion rates, at baseline and six-month follow-up for early and delayed intervention arms
(Appalachian Kentucky, 2005-2010). (The early intervention arm received academic detailing soon after baseline assessment, and so served as the “treatment” arm for this study. The
delayed intervention arm received academic detailing only after the 6-month follow-up assessment, and so served as the nonintervention, “control” arm for this study. At baseline and 6

months, a total of 3665 and 3571 patient charts were reviewed)

Baseline' Six-month follow-up*
Early Intervention Delayed Intervention Early Intervention Delayed Intervention
(“Treatment”) n=1893 (“Control”) n=1772 (“Treatment”) n=1842 (“Control”) n=1729
Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Patient age, years 65.6 (10.5) 63.9 (9.69) 64.7 (9.90) 63.1(9.43)
Number of office visits in previous year 6.49 (4.64) 6.41 (4.46) 7.29 (5.41) 6.95 (4.76)
N (%) N (%) N (%) N (%)
Patient sex Male 746 (39.5) 694 (39.4) 765 (41.5) 664 (38.4)
Female 1141 (60.5) 1068 (60.6) 1077 (58.5) 1065 (61.6)
Documented screening colonoscopy 805 (42.6) 771 (43.6) 735 (39.9) 698 (40.4)
recommendation
Documented screening colonoscopy 542 (28.7) 531 (30.1) 621 (33.7) 526 (30.4)
completion
fr=number of patient charts reviewed
Table 2. Characteristics of provider and community served by provider (Appalachian Kentucky, 2005-2010)
. . . Mean (SD) or number (%)
Provider/community characteristic
Treatment Control
Number of providers in practice 2.56 (1.90) 3.17 (2.23)
Hours worked per week 51.4 (10.8) 49.4 (12.1)
Patients seen per day 47.6 (30.6) 60.7 (40.0)
Provider time per patient, minutes 34.8 (25.5) 33.1(17.1)
Year graduated! 1987 (1978-1996) 1988 (1981-1998)
Years practiced 13.7 (10.9) 14.3 (10.8)
Uninsured patients, percent 15.8 (1.73) 15.5(1.83)
Index of Relative Rurality (IRR) 0.532(0.112) 0.547 (0.090)
. . Family medicine 26 (81.3) 23 (76.7)
Practice specialty .
Internal medicine 6(18.8) 7(23.3)
. Solo 15 (46.9) 11 (36.7)
Practice type
Group 17 (53.1) 19 (63.3)
. Male 20 (62.5) 21(77.8)
Provider sex
Female 12 (37.5) 6(22.2)
Nurse practitioner or physician assistant in Yes 16 (53.3) 12 (44.4)
practice No 14 (46.7) 15 (55.6)
L. . No 10 (31.3) 9(30.0)
Practice in persistent poverty county
Yes 22 (68.8) 31 (70.0)
"Median (interquartile range)

Table 3. Results of Generalized Estimating Equation (GEE) Modeling: (i) Effects of Patient/Provider/Community Characteristics on Screening Colonoscopy Completion and (ii) Effects of
these Characteristics on the Intervention-Attributable Temporal Change in Colonoscopy Completion (Appalachian Kentucky, 2005-2010)

Results of GEE modeling
(e o o o (s s olntf i
type (1) and time of data collection ) order interaction term, [ x £ x P,
Patient characteristics
Sex Female versus male 0.81 0.11
Age, years Continuous 0.049 091
Number of office visits in past year Continuous 0.0002 0.58
Provider characteristics
Practice specialty Internal medicine versus family medicine 0.071 0.28
Practice type Group versus solo 0.47 0.94
Years practiced Continuous 0.64 0.57
Provider minutes per patient Continuous 0.78 0.058
Sex of lead provider Male versus female 0.41 0.60
Year graduated Continuous 0.51 0.35
Nurse practitioner or physician assistant Yes versus no 0.047 0.89
Community characteristics
Persistent poverty No versus yes 0.0022 0.46
Percent uninsured Continuous 0.56 0.75
Index of relative rurality (IRR) Continuous 0.0005 0.83
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persistent-poverty counties. Both uninsured rates were comparable to
the 15.5 % rate in US non-metropolitan areas in 2009 [47]. The average
IRRs in both arms were somewhat higher than the US average index of
0.497 in 2000 [46].

The GEE analyses for screening colonoscopy completion showed
that adjusting for intervention and time of data collection, patient age
and number of office visits in the past year were significant, as were
the presence of a nurse or physician assistant, poverty persistence and
IRR (Table 3). However, when interaction terms were included none of
the characteristics was significant, although average provider time per
patient approached significance. Thus, no patient/provider/community
characteristic modified significantly the academic detailing-attributable
effect on screening colonoscopy completion. Furthermore, even when
we restricted attention to the treatment arm, the increase in colonoscopy
completion was not significant (p=0.060; results not shown).

To understand why academic detailing did not affect a
significant increase in colonoscopy completion and the increase
was not significantly modified by any patient/provider/community
characteristic, we examined the raw data, in particular screening
rates at baseline and six months, controlling for persistent poverty
status, because of poverty’s strong association with cancer screening
[6,8,15,23,24,48,49]. Persistent poverty is especially relevant, because
time is an important element in poverty, with persistent poverty being
more detrimental to health than periodic bouts of poverty [50-52].
Because of the importance of physician recommendation, levels of
this factor were also examined (Table 4). When stratified by persistent
poverty, the patient distributions and number of practices were
similar in both intervention arms at both times. Table 4 also shows
that persistent poverty affected both colonoscopy recommendation
and completion, academic detailing notwithstanding. In particular,
after academic detailing, practices serving nonpersistent-poverty
counties demonstrated significant increases in both colonoscopy
recommendation (p=0.020) and completion (p=0.0059). In contrast,
despite academic detailing, colonoscopy completion was essentially
unchanged (p=0.74) in practices serving persistent-poverty
communities, whereas, colonoscopy recommendation decreased
significantly (p=0.0061). In the control arm there was no significant
change in either colonoscopy recommendation or completion,
irrespective of poverty status.

Discussion

The major result of this study on screening colonoscopy in
Appalachian Kentucky is that despite academic detailing to primary

care providers, persistent poverty is a barrier to colonoscopy
recommendation and completion. Poverty is also associated with
diminished patient acceptance of screening, even among the insured,
and despite physician recommendation [6,18,53]. Thus, persistent
poverty negatively modifies physician recommendation, a mediator
that increases the probability of colonoscopy completion [6,8,23,25-
29]. Persistent poverty is also associated with decreased probability of
screening being recommended by the physician (Table 4).

Screening colonoscopy recommendation and completion:
nonpersistent versus persistent poverty

When only the nonpersistent-poverty strata in the two intervention
arms were considered, significantly increased screening colonoscopy
recommendation and completion rates were observed in the treatment
arm, but not in the control arm. These findings suggest that in the
absence of persistent poverty, academic detailing significantly and
positively effects screening colonoscopy recommendation and
completion. In contrast, and also a noteworthy and novel finding, the
treatment arm of the persistent-poverty subgroup showed a significant
decrease in colonoscopy recommendation, but not the control arm. The
completion rate in the treatment arm, however, increased modestly,
albeit insignificantly. Although a steady increase in CRC screening
was observed in the US over the ten-year period 2000-2010 [54], this
secular increase appears to be an unlikely explanation in our study
population, given the essentially unchanged screening rates in both
poverty subgroups of the control arm (Table 4 and Figure 1).

Nonpersistent poverty counties in Appalachian Kentucky are
of moderate, and not low, poverty

The differences in screening colonoscopy recommendation and
completion outcomes in the two poverty subgroups after academic
detailing are worthy of especial note (Table 4), given that nonpersistent
poverty in Appalachian Kentucky is not synonymous with low poverty.
Indeed for the 5-year periods 2005-2009 and 2006-2010 the median
poverty rates in the nonpersistent-poverty counties of our study were
19.1% and 18.5%, exceeding the poverty rates in the US (13.5 and
13.8%), Kentucky (17.4 and 17.7%) and the entire Appalachian region
(15.4 and 15.6%) [55]. These poverty rates classify the nonpersistent-
poverty counties as moderate (poverty rate=10-19.9%) [56], and not low
poverty (poverty rate<10%) [56]. Moreover, for both five-year periods,
proportionally more of the poor in the nonpersistent-poverty counties
could be classified as deeply poor (income less than half the poverty line
income) [57] than in the persistent-poverty counties (medians of 48.8
and 45.1% vs. 40.8 and 38.4%).

Table 4. Patient Distribution and Community Characteristics in Persistent- and Nonpersistent-Poverty Communities at Baseline and Six-month follow-up for Early and Delayed Intervention
Arms, together with Colonoscopy Recommendation and Completion Rates (Appalachian Kentucky, 2005-2010)

Time,
months
. . 0
Number of patient charts reviewed p
Number of practices
Time, months

. . 0
Documented screening colonoscopy recommendation

6
. . 0
Documented screening colonoscopy completion p;
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Early Intervention
(“Treatment”)

Persistent Poverty

Delayed Intervention (“Control”)

Persistent Poverty

No Yes No Yes
N (%) N (%) N (%) N (%)
598 (31.6) 1295 (68.4) 534 (30.1) 1238 (69.9)
587 (31.9) 1255 (68.1) 498 (28.8) 1231 (71.2)
10 (31.3) 22 (68.8) 9 (30.0) 21(70.0)
Rate, % Rate, % Rate, % Rate, %
47.1 40.5 49.2 41.2
60.0 30.5 52.5 35.5
37.7 24.5 36.4 27.3
479 27.1 38.6 272
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Figure 1. Wilcoxon signed-rank test results for colonoscopy recommendation and
completion rates, illustrating how screening behavior changed over the six months in each
intervention arm, stratified by poverty status

Persistence of poverty and environmental context may
explain screening dichotomies

It is unlikely that the poverty rate at any point in time explains
the differences in screening observed between the two subgroups;
persistence of poverty is more likely the cause. This perspective is
supported by the recent finding that geography interacts with poverty,
and place of residence can be a strong prognosticator of life expectancy
for the poor [58]. Persistent poverty imposes barriers and burdens
beyond those arising solely due to individual poverty, perpetuating
the poverty [51,59]. For example, inclusion of decennial poverty rates
back to 1960 did not change the persistent-poverty status of any of the
29 counties in our study. Cultural expectations and resources available
within the environment affect the individual’s decisions, the ability to
make them, and how they are evaluated [60]. Thus in general people’s
personal choices are restricted by their environmental context. Time is
an important element in poverty, and longitudinal studies have shown
that long-term income is more important for health than is current
income and persistent poverty is more detrimental to health than is
periodic bouts of poverty [50-52].

Persistent poverty-induced cultural/societal influence and
culturally/racially homogeneous Appalachian Kentucky

Individual health behavior is influenced by factors at both the
individual and neighborhood/community levels, with the latter
interacting with and influencing the former [61]. Individual attitudes
and behavior are shaped at least in part by the surroundings and cultural
norm, especially in poor, rural communities [61]. Thus, social influence,
for example, encouragement by friends or family to undergo screening,
was found to be an important positive correlate of CRC screening
uptake in Appalachian Ohio [23]. However, few studies have examined
the effect of persistent poverty or of different levels of poverty (instead
of just poor versus non-poor) within the same community on colorectal
cancer screening, especially in predominantly white rural populations.
To the best of our knowledge this is the first study to use objective data
(as opposed to self-reports) to contrast screening colonoscopy use in
persistent-poverty versus nonpersistent-poverty communities, within
an essentially racially and culturally homogenous population such as
Appalachian Kentucky, which is predominantly white, rural and poor.
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Why colonoscopy recommendation to the persistently poor
decreased after academic detailing

The contrast between the persistent-poverty subgroups of the two
intervention arms is striking: academic detailing is not just ineffective in
the persistent-poverty subgroup but may actually be detrimental with
regard to colonoscopy recommendation (Figure 1). Thus, academic
detailing not only failed to change physician behavior, which can be
challenging [27], but also may have increased physician reluctance to
recommend screening to the persistently poor. Physicians and patients
are reluctant to consider screening when there is little chance of follow-
up [62-64]. Screening is also not offered if the provider perceives poor
patient acceptance or belief in value of prevention [18,65] common
barriers in Appalachia, as discussed next.

Persistent poverty as barrier to uptake of screening, despite
provider recommendation

Two major factors influencing health behavior in Appalachian
Kentucky are cultural norms and poverty, entrenched for over 150
years, each of which may interact with and reinforce the other’s
persistence [66]. A commonly cited barrier for CRC screening is patient
failure to complete physician-recommended screening [18,63], more
so among rural than urban residents [6,18,53]. Although physician
recommendation improves screening acceptance, it may not be
sufficient, particularly among rural and low-income populations, and
trust in the primary care provider is a significant driver of screening
completion [30]. A general lack of trust in the healthcare system is
common in the Appalachian culture, as are self-reliance, self-diagnosis,
self-treatment, and other cultural and religious barriers to receiving
preventive services, including asymptomatic screening being low on
the priority list [17,18,23,32,33,35,38,67]. Healthcare avoidance and
its ineffective use lead to decreased cancer screening rates [32,35-38].
Appalachia residents are more likely to avoid healthcare than those
living outside Appalachia [35].

Nonetheless, despite the numerous cultural obstacles endemic to
Appalachian Kentucky, our results showed that academic detailing
significantly increased colonoscopy recommendation and completion
in nonpersistent poverty counties, suggesting that in such an
environment academic detailing can overcome cultural barriers. In a
culture of persistent poverty, however, academic detailing is not just
ineffective, but may be detrimental, further suggesting that persistent
poverty is a barrier that neutralizes the positive effect of academic
detailing, perhaps by reinforcing cultural norms and beliefs.

Implications for public health

Cancer screening continues to be low among underserved
populations, including poor, uninsured and rural communities [68].
Our findings highlight the importance of considering assets and
barriers of the community when assessing interventions. The need
for interventions beyond academic detailing to increase screening in
Appalachian Kentucky is paramount, given its high cancer incidence
and mortality rates, the positive impact of screening, and the numerous
barriers to obtaining cancer screening in rural Appalachia [5-8,17-
19,23,24,27,48,69,70]. Screening rates can only be increased if the
enhancers and attenuators of academic detailing are identified and
either emphasized in case of the former or addressed in case of the latter.
Moreover, few studies have examined the mediators and modifiers of
intervention effects (Figure 2) [45].
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Community
characteristic,
Persistent poverty
(Modifier)

Screening ©)
recommendation
(Mediator)

Probability of
screening acceptance/
completion

Physician
visit

Figure 2. Mediator-modifier model for the effects of interaction between persistent poverty
and provider screening recommendation on probability of colonoscopy completion

Study limitations and concluding remarks

This study is a secondary exploratory analysis of a completed project
on whether a patient population with specific characteristics affects
screening. Results show that even within a poor, rural, underserved and
racially and culturally homogeneous community such as Appalachian
Kentucky there are significant disparities between the persistent- and
nonpersistent-poverty subgroups. This important finding requires
further research for confirmation and understanding at the patient
level. We realize that conclusions of this study, although randomized
controlled trial in design, are derived from an essentially ecological
analysis, because of the use of poverty data at the county level. Yet an
ecological study of this type is a necessary first step to identify areas
warranting further investigation. Our study strongly suggests that
the characteristics of a community influence the type of healthcare it
receives and accepts, especially with regard to preventive services such
as cancer screening. We also realize that the characteristics of the lead
provider may not be representative of all of the providers in the practice.
However, since there were 62 practices in the study, the effect of lead
provider characteristics is likely distributed broadly across intervention
and control practices. The authors thank an anonymous reviewer for
helpful comments.
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