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Abstract
Purpose: ASCO projects a shortfall of oncologists in the next
decade. The study was designed to address the workforce
shortage by exploring collaborative oncology practice models
that include nonphysician practitioners (NPPs).

Methods: ASCO contracted with Oncology Metrics, a division of
Altos Solutions, to conduct a national survey of NPP integration and
identify collaborative practice models and services provided by
NPPs, as the first phase of the ASCO Study of Collaborative Prac-
tice Arrangements. Results of the national survey were used to
identify practices for the next phase, in which selected practices
participated in a more detailed data survey and satisfaction surveys.
Focus groups or interviews were conducted with NPPs to collect
additional subjective information to inform the project.

Results: The incident-to practice model was the predominant
model. Satisfaction was universally high for patients and gener-
ally high for physicians and NPPs. In virtually all cases (98%),
patients recognized they were seeing an NPP rather than a phy-
sician. Practices in which the NPP worked with all practice phy-
sicians showed significantly higher productivity than those
practices in which the NPP worked exclusively with a specific
physician or group of physicians.

Conclusion: The use of NPPs in oncology practices increases
productivity for the practice and provides high physician and NPP
satisfaction. Patients were aware when care was provided by an
NPP and were very satisfied with all aspects of the collaborative care
that they received. The integration of nonphysician practitioners into
oncology practice offers a reliable means to address increased de-
mand for oncology services without adding physicians.

Introduction
ASCO projects a shortfall of oncologists in the next decade,
with the demand for oncologists outpacing the supply of
new oncologists going into clinical practice. Demand for
visits to oncologists is expected to increase 48% by 2020,
whereas supply will rise by only 14%. The doubling of the
number of Americans 65 years and older and an 81% in-
crease in people living with, or surviving, cancer will drive
this demand.1

ASCO’s Workforce Advisory Group has suggested that ex-
panded use of nonphysician practitioners (NPP)—generally
nurse practitioners and physician assistants in the oncology
practice setting—has the potential to extend the supply of on-
cologist services, particularly in the context of ongoing care and
care for the growing number of cancer survivors. Better integra-
tion of NPPs also could improve practice quality and efficiency
and, by better balancing workload and skills, may increase pro-
fessional satisfaction for providers.

The ASCO Study of Collaborative Practice Arrange-
ments (SCPA) was designed to address the workforce short-
age by exploring collaborative practice models between
oncologists and NPPs. The goals of the SCPA were to inven-
tory and describe model practices for collaboration between
oncologists and NPPs; document the impact of collaborative
practice models on practice productivity and efficiency; and

document the impact of collaborative practice models on
patient, oncologist, and NPP satisfaction. ASCO contracted
with Oncology Metrics, a division of Altos Solutions (Los
Altos, CA), to conduct this study.

Methods
The SCPA was launched in March 2009 with a national survey of
oncology practices. This brief survey identified practices that have
integrated NPPs across a range of practice types (eg, physician-
owned private practice, hospital-owned practice, academic) and
identified the collaborative practice model and services provided by
the NPPs in each of the responding practices. A total of 226 prac-
tices participated in the survey (“survey group”).

Results of the national survey were used to identify practices
for the next phase of the SCPA, a more in-depth study of
practices. The primary goal of practice selection was diversity.
In an attempt to increase the number of hospital-owned prac-
tices in the study, we reached out to the Association of Cancer
Executives, a national organization whose members are primar-
ily cancer program administrators in institution-based pro-
grams, and with their assistance added several practices to the
survey group. Practice size, geographic location, and collabora-
tive practice model were evaluated, and selected practices were
then invited to participate in the study. Thirty-three practices
were initially chosen for participation (“study group”). Study
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requirements included submission of practice data such as staff-
ing information, visit volumes, and practice expense data; com-
pletion of physician and NPP satisfaction surveys; and
distribution of patient satisfaction surveys. The SCPA was
granted an exemption from review by the New England Insti-
tutional Review Board in Cambridge, MA.

A second survey was administered to the study group to further
refine the practice information and begin analysis of practice efficiency
measures.Datawerecollectedforadiscrete6-monthperiod.Objective
data elements collected in this survey included units of service pro-
vided, total practice expense, and total drug expense.

Satisfaction with the collaborative practice model in each
practice was measured through surveys of physicians, NPPs,
and patients. Physicians and NPPs were invited to participate in
a brief online satisfaction survey. Several follow-up contacts
were made to the practitioners to increase participation. Patient
satisfaction was measured by using an anonymous paper-based
survey instrument that was provided to each practice in the
study group for distribution. Practices were instructed to have
NPPs distribute the surveys to all patients being seen by the
NPP on a given day. This ensured that the patients participating in
the study were indeed receiving care in a collaborative practice
model. Patients were instructed to complete the survey at home
and return it in a stamped, self-addressed envelope. Patient surveys
were mailed to an independent third-party survey organization for
data aggregation. At the completion of the data collection phase of
the study, focus groups and individual interviews were completed
with NPPs from the study group practices to collect qualitative
information to further inform the project.

Results and Discussion

Demographics
The survey group included respondents from 226 practices in
43 states. The majority (73%) of the respondents were from
physician-owned private practices; academic practices (8%),
hospital-owned practices (12%) and other types (7%) were also
represented. As a first step in identifying practices appropriate

for the study group, respondents were asked whether they em-
ploy NPPs in their medical oncology practice; 58% of the sur-
vey group respondents said yes.

Although not a primary goal of the project, respondents who
did not use NPPs were asked to indicate their primary reason
for not doing so. The most prevalent responses included “phy-
sicians are not interested in working with NPPs,” “we do not
have the patient volume to support an NPP,” and “we have
worked with NPPs in the past and it didn’t work out.”

Practices in the study group were selected from the survey
group. The primary goal of practice selection was to achieve variety
in practice size, structure, and geographic distribution. Thirty-
three practice sites in 24 states agreed to participate. Approximately
40% of the study group practices were from the midwest, 30%
from the east coast, 20% from the west, and 10% from the south.
Two sites withdrew very early in the study, one small practice
because their only NPP left the practice, the second because of
reluctance to share data required for the study. Of the 31 remaining
practice sites, 27 provided complete data for the study.

Similar to the survey group, the majority (84%) of the study
group practices were physician-owned private practices; 16% were
hospital-owned practices. Academic practices were excluded from
the study group at the direction of the Workforce Advisory Group.

Practices were instructed to indicate the services routinely
provided by NPPs from a list of 15 options. Figure 1 shows the
percentage of respondents providing services in each of the listed
categories for both the survey group and the study group. As can be
observed here, results for the two groups are remarkably consistent,
particularly for the services most frequently provided. Figure 2
shows the training model used by both the survey and study
groups, and once again the results are remarkably consistent be-
tween the two. Other data in the study showed these same similar-
ities. Although the study group data set is small, we believe the
study group is representative of the larger survey group.

Practice Models
Buswell et al2 reported results from a single-institution aca-
demic practice study of provider practice models in July 2009.
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Figure 1. Services provided by nonphysician practitioners. bx, biopsy.
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In that article, the authors defined three practice models: the
independent visit model, the shared visit model, and the mixed
visit model. We revised these models to apply more closely to
practice style in the physician office and hospital settings. Sur-
vey respondents were asked to identify their practice model
from three descriptive options; responses were then categorized
into one of three collaborative practice models.

• In the incident-to practice model (ITPM), NPPs routinely
see patients independent of the physician. The physician is
generally present in the office suite but does not routinely
see patients with the NPP.

• In the shared practice model, NPPs always see patients in
conjunction with the physician.

• In the independent practice model, NPPs see patients com-
pletely independent of the physician. Patients are assigned
to the NPP and not assigned to an oncologist.

The ITPM is the prevalent model in both the survey group and
the study group (Appendix Table A1, online only). This is
clearly a response to the increasingly challenging economic en-
vironment for oncology practices today. In the ITPM, NPPs see
patients independent of the physician but with a physician pres-
ent and available in the office if needed. The NPPs follow a care
plan developed by the physician and consult with the physician
as necessary. In many practices that use this model, patients
alternate visits between the NPP and the physician on a prede-
termined schedule. This allows both the NPP and physician to
maximize their patient schedules. Importantly, in the private
practice setting, the ITPM allows practices to bill Medicare for
NPP services as though they were rendered by the physician and
to receive reimbursement at the full physician fee schedule rate,
rather than at 85% of the physician fee schedule as would be re-
quired if the services were billed under the NPP’s own provider
number. The ITPM not only provides access to both the NPP and
physician at alternating visits, but also maximizes reimbursement,
an important consideration for today’s oncology practice.

In addition to the collaborative practice model, respondents
were also asked to report on their collaborative style. Collabor-

ative styles were characterized as “all” when the NPPs work with
all practice physicians and see a wide variety of patients (approx-
imately 60% of the study group practices), or “exclusive” when
the NPPs work exclusively with a specific physician (or physi-
cians) and see only their patients (35% of study group prac-
tices). The remaining 5% indicated that their NPPs generally
work with specific physicians but there is not exclusivity.

Satisfaction
As previously stated, one goal of the SCPA was to document the
impact of collaborative practice models on patient, oncologist,
and NPP satisfaction. Patient satisfaction was measured
through the use of an anonymous paper-based survey instru-
ment that was distributed to patients by NPPs in the study
group practices during patient visits. Surveys were completed
and returned by 1,538 patients in the original 33 practice sites;
data are presented for 1,237 patients in the 27 sites that pro-
vided complete data for the study.

Patients were first surveyed to assess the level of their aware-
ness that an NPP was providing clinical service to them. The
average of patient awareness for the study group was 98%. The
data reveal that in every study site the overwhelming majority of
the patients who responded to this question were aware that
they received treatment from an NPP.

Eight dimensions of patient satisfaction with their care in
a collaborative practice model were measured in the survey.
Each response was assigned a numerical value ranging from
�2 for “highly satisfied, ” “excellent,” or “highly likely to
recommend” to �2 for “highly dissatisfied, ” “poor,” or
“highly unlikely to recommend.” For each of these ques-
tions, adding the ratings of each respondent from the prac-
tice to each question and then dividing the sum by the total
number of respondents generated a weighted satisfaction
score. Because �2 would indicate that every respondent
rated at the highest possible level of satisfaction, a score of 16
represents perfect satisfaction on every dimension. The av-
erage overall satisfaction score for patients in all study sites

Practice uses an informal/on-the-job-training
program for all new NPPs.

Practice hires only NPPs with previous 
onc/heme experience; they require little training.

Other

Practice has designed a formal training program
for use with all new NPPs.

Practice uses resources developed by others for
training all new NPPs.

Survey group
Study group
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Figure 2. Training for new nonphysician practitioners (NPPs).
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was 14.8 or 92.5%; patients were extremely satisfied with the
service that they received at every study site.

Six dimensions of physician satisfaction with their collabor-
ative practice model were measured by using an online satisfac-
tion survey tool. As with the patient satisfaction survey, each
response was assigned a numerical value for analysis. Responses
for four questions ranged from �2 to �2, with the same rating
descriptors used for patient satisfaction; two questions had a
three-point range, with �1 as the highest possible score and �1
the lowest. The physician score for each question was added to
calculate a total for all physicians at each study site. That sum
was then divided by the number of physicians to get the average
for the responding physicians at the site. A score of 10 repre-
sents perfect satisfaction. Although patient satisfaction was uni-
versally high in every dimension at every study site, physician
satisfaction varied from site to site. The average overall physi-
cian satisfaction score for the study group was 7.98, or 79.8%.

Five dimensions of NPP satisfaction with the collaborative
practice model were measured. As with the patient and physi-
cian satisfaction scores, the NPP score for each question was
added to calculate a total for all NPPs at each study site. That
sum was then divided by the number of NPPs to get the average
for the responding NPPs at the site. For each of the five ques-
tions, 10 represents perfect satisfaction on every dimension
measured. As was observed with the measurement of physician
satisfaction, there is some variation in NPP satisfaction; the
average overall NPP satisfaction score was 7.82, or 78.2%.
There is no correlation (coefficient of correlation � 0.16) be-
tween the physician and NPP satisfaction scores.

Perception of Workload
In addition to measuring satisfaction, we also asked physicians
and NPPs in the study group to indicate their perception of
their own workload (Figure 3). The majority (58%) of physi-
cians responded that their workload was too busy. Conversely,
slightly more than 50% of NPPs said that their workload was
about right, and another 33% felt they were not busy enough
and could see more patients.

Productivity
Another goal of the SCPA was to document the impact of
collaborative practice models on practice productivity and effi-
ciency. Study group practices reported the number of patient
encounters for selected evaluation and management codes for a
6-month reporting period. The total number of patient encounters
was divided by the total number of full-time equivalent (FTE)
providers, defined as physicians and NPPs. Productivity was re-
ported at the provider level for each practice. We then looked at the
correlation between perception of workload and productivity as
measured by the number of patient encounters per FTE provider
(Figure 4).

As shown in Figure 4, there is no correlation between the
subjective perception and objective measurement of workload.
Larger gold circles, indicating higher productivity per FTE pro-
vider, appear in the upper right quadrant (could be busier);
smaller red circles, indicating lower productivity, appear in the

lower left quadrant (too busy). It appears that being busy rein-
forces the idea that more patients could be seen; five of the nine
practices that produced higher than average patient encounters
per FTE provider felt they could be even busier. Conversely,
being less busy is associated with the subjective perception of
being able to see fewer patients, as demonstrated by three of the
eight practices with lower than average productivity.

Collaborative Style and Productivity
We also analyzed the correlation between collaborative style
and productivity. The average number of patient encounters
per FTE provider for the group in which the collaborative style
was “exclusive” (NPPs work exclusively with specific physi-
cian(s) and see only their patients) was 897 � 146 in the
6-month observation period, with 95% confidence. The aver-
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Figure 3. Perception of workload among physicians and nonphysician
practitioners (NPPs).
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Figure 4. Perception of workload and patient encounters per full-time
equivalent (FTE) provider. Each circle represents a practice; their size
and color indicate practice productivity based on the number of patient
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age number of patient encounters per FTE provider for the
group in which the collaborative style was “all” (NPPs work
with all practice physicians and see a wide variety of patients) was
1,066 � 146 in the observation period, with 95% confidence. The
difference represents a productivity increase of 19% in favor of the
sites where NPPs work with all physicians (Figure 5).

Conclusion
Although there are many interesting observations to be made
from the data collected in this study, there are five important
conclusions. First, oncology patients are aware when care is
provided by an NPP and are very satisfied with the care they
receive in a collaborative practice model. This is evidence that
such collaborative practice arrangements are well accepted by
patients, and we believe there should be no lingering concerns
that patients will react negatively to oncology care provided by
nonphysician practitioners in a collaborative practice model.

Second, practices in which the NPPs work with all practice
physicians and see a wide variety of patients demonstrate a 19%
increase in productivity as measured by patient encounters per
FTE provider compared with practices in which NPPs work
exclusively with one or more physicians in the practice.

Next, in both the survey group and the study group, reim-
bursement economics appear to drive the selection and devel-
opment of the collaborative practice. This is evidenced by the
prevalence of the incident-to practice model in this study.

Another important conclusion is that there is little observed
correlation between the subjective perception of workload and
the objective measure of work production. Five of the nine
practices that produced higher than average patient encounters
per FTE provider indicated that they could be even busier.
Conversely, three of the eight practices with lower than average
productivity reported that they were too busy.

Finally, physician and NPP satisfaction with their collabor-
ative practice model is high, indicating a positive professional

experience. Taken together, these findings provide strong sup-
port for the inclusion of NPPs in oncology practices.

Accepted for publication on July 15, 2011.
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