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ABSTRACT

Background Team-based care is recommended as a building block of high-performing primary care but has not been widely

adapted in training sites. Cost may be one barrier to a team-based approach.

Objective We quantified incremental annual faculty and staff costs as well as potential cost savings associated with an

interprofessional (IP) ambulatory training program compared to a traditional residency clinic at the same site.

Methods Cost calculations for the 2017–2018 academic year were made using US Department of Labor median salaries by

profession and divided by the number of residents trained per year. Cost implications of lower no-show rates were calculated by

multiplying the difference in no-show rate by the number of scheduled appointments, and then by the weighted average of the

reimbursement rate.

Results A total of 1572 arrived appointments were seen by the 10 residents in the IP program compared with 8689 arrived

appointments seen by 57 residents in the traditional clinic. The no-show rate was 11.5% (265 of 2311) in the IP program and 19.2%

(2532 of 13 154) in the traditional clinic (P , .001). Total cost to the health system through higher staffing needs was $113,897, or

$11,390 per trained resident.

Conclusions Total costs of the IP model due to higher faculty and staff to resident ratios totaled $11,390 per resident per year.

Understanding the faculty and staff costs and potential cost-saving opportunities associated with transformation to an IP model

may assist in sustainability.

Introduction

Interprofessional (IP) education and collaborative

approaches to primary care are associated with

positive outcomes for patients and providers, but

have not been widely adapted in training settings.1–3

While team-based care is recommended as a key

building block of high-performing primary care, the

transition to team-based care in ambulatory training

practices requires changes to clinical workflows,

staffing models, and educational programming.4,5

Implementation and sustainability of IP training

programs necessitates familiarity with the benefits

and costs associated with program operation. While

an increasing number of cost evaluations in health

professions education are available, few compare and

contrast different educational approaches and fewer

still focus on IP education.6,7 Indeed, the Prato

Statement by the Society for Cost and Value in Health

Professions Education recommends that analyses of

cost and value accompany studies of educational

interventions.8

While it is difficult to demonstrate cost effectiveness

in health professions education, cost benefit analyses

are key to assessing the value of educational

interventions.9,10 We developed a team-based training

practice that included expanded access hours, a focus

on providing follow-up appointments at the point of

care, and enhanced staffing to help patients navigate

barriers to appointments. We expected that this

program would cost more than a traditional residency

training practice housed at the same site. The aim of

this article is to quantify incremental faculty and staff

costs as well as potential cost savings associated with

running an IP ambulatory training program compared

to a traditional residency training program at the

same training site.

Methods
Program

The IMPACcT (Improving Patient Access, Care, and

cost through Training) program at Northwell Health

is a Health Resources Services Administration

(HRSA) funded initiative providing team-based clin-

ical practice, IP education, and career mentoring to

residents, medical students, physician assistants (PAs),

and pharmacy and health psychology trainees who

opt into the program.11 Residents are categorical
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Editor’s Note: The online version of this article contains the weekly
schedule used by the program.
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internal medicine trainees at a large urban training

program. Trainees participate in huddles, see patients,

and are supervised jointly by physician, pharmacy,

PA, and psychology faculty, with support from a

dedicated medical assistant and patient coordinator.

Physician and psychology faculty and support staff

are employed by Northwell Health, a large non-profit

health organization based in New York State.

Pharmacy faculty are employed by St. John’s Univer-

sity. These faculty train students at Northwell clinical

sites but are funded solely by St. John’s University.

Residents are selected through an application and

interview process based on primary care interest and

enter IMPACcT in their second year, bringing their

existing patient panel into the program. Students opt

into rotations in the IMPACcT clinic as part of their

clinical program. Scheduling features include a

weekly evening patient care session and follow-up

appointments made by the team at the point of care.

The weekly schedule is provided in the online

supplementary data. A total of 10 residents are

trained annually alongside 60 other IP trainees.

Volume and no-show rate at scheduled visits as well

as patient demographics were compared between the

IMPACcT and traditional clinic. The project was

deemed exempt from review by the Institutional

Review Board.

Costs

For the first full academic year of the program (July

2017 through June 2018), we compared costs to the

health system associated with the IP clinic to those of

a co-located traditional clinic that trains 60 residents

and 24 pharmacy students per year. Both programs

meet Accreditation Council for Graduate Medical

Education (ACGME) staffing requirements for resi-

dent supervision, including a maximum ratio of

learners to faculty of 4:1 and a longitudinal precept-

ing experience. Both clinics operate on a 4þ1 schedule

of inpatient and outpatient medicine, have equivalent

numbers of patient care sessions, and have otherwise

equivalent overhead costs.12

To determine the cost of IMPACcT clinic relative to

the traditional clinic, we developed a financial cost

model incorporating costs of each professional on the

team based on staffing ratios from both programs, as

shown in TABLE 1. To adhere to the 4:1 trainee to

faculty ratio and ensure optimal IP education,

pharmacy and psychology faculty precepted alongside

physician faculty. Calculations were made using US

Department of Labor median salaries by profession

for the state of New York and include a standard

organizational benefit load of 25%.13 Pharmacy

faculty salaries, though paid by St. John’s University

independent of Northwell Health, were included in

total costs.

Cost Savings

No-show rate was expressed as a percent and

calculated for each clinic by dividing a clinic’s total

number of arrived appointments by the total number

of scheduled appointments. Because the clinic is

generally completely booked, for this analysis we

assumed that the cost of a no-show appointment is

the average revenue from a patient. We note that there

is additional value from a lower no-show rate, such as

enhanced care coordination; however, for simplicity,

we only quantified the revenue impact. Mean savings

was calculated by multiplying the difference in no-

show rate between the clinics by the number of

scheduled appointments, and then by the weighted

mean of the clinic’s reimbursement rate for visits. Chi-

Objectives
We quantified annual faculty and staff costs as well as
potential cost savings associated with an interprofessional
(IP) ambulatory training program compared to a traditional
residency practice at the same site.

Findings
Total cost to the health system through higher staffing
needs was $113,897 or $11,390 per trained resident, but no-
show rate was significantly lower in the IP practice.

Limitations
This evaluation was limited to a single program at one
institution and did not include start-up costs or total
collections or charges.

Bottom line
Understanding the faculty and staff costs and potential cost-
saving opportunities associated with transformation to an IP
model may assist in dissemination and sustainability of IP
training.

TABLE 1
Interprofessional and Traditional Clinical Practices

Grouping
IMPACcT

Clinic

Traditional

Clinic

Residents 10 54

Pharmacy students 13 24

Psychology externs 1 0

PA students 8 0

Medical students 32 0

Total clinical sessions per week 7 7

Evening sessions 1 0

Patient access staff 1 3

Medical office assistants 1 3

Physician faculty 1 3

Psychology faculty 0.25 FTE 0.1 FTE

Pharmacy faculty 0.9 FTE 0.5 FTE

Abbreviation: PA, physicians’ assistant.
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square tests were used for statistical analysis and

performed using Excel 2010 (Microsoft Corp, Belle-

vue, WA).

Results

During the study year, a total of 1572 arrived

appointments were seen by the 10 residents in the

IMPACcT program (157 patients per resident) com-

pared with 8689 arrived appointments seen by the 57

residents in the traditional clinic (152 patients per

resident). Demographic factors including age, gender,

ethnicity, and insurance type were similar between the

IMPACcT and traditional clinic patient populations.

The no-show rate was 11.5% (265 of 2311, SE 6

0.0056) in the IMPACcT and 19.2% (2532 of 13 154)

in the traditional clinic, indicating 7.7% (SE 6 0.0027)

more patients attended scheduled appointments in the

IMPACcT than the traditional clinic (P , .001).

Faculty and staff to resident ratios were higher in

the IP model than the traditional residency training

model, as shown in TABLE 2. To train the 10 residents,

the IP model cost an additional $15,272 in psychol-

ogy salaries, $22,172 in physician salaries (faculty:

resident 1:2 IP vs 1:2.5 traditional), $60,292 in

pharmacy salaries, $8,485 in coordinator (1:2 IP vs

1:3), and $7,676 in medical assistant salaries (1:2 IP

vs 1:3).14,15 The total cost was $113,897 or $11,390

per trained resident.

The no-show rate for the IMPACcT clinic was

lower than the no-show rate for the traditional clinic.

Given an average weighted reimbursement rate of

$80.53 per visit, a 7.7% lower no-show rate

corresponded to a total potential increase in revenue

of $14,330 for the academic year, which offset the

total operating cost. This represented 8.7% of the

total incremental operating cost of the IP model.

Discussion

To innovate while adhering to federal funding

constraints on graduate medical education, it is

important to calculate the cost of educational

interventions.16 Given the clinical and workforce

related imperative to move to team-based primary

care, understanding the costs and potential cost

savings of an IP model is important. We calculated

costs of the IMPACcT program was well as changes in

revenue associated with the program due to a lower

no-show rate. Increased operating costs due to higher

faculty and staff to resident ratios totaled $11,390 per

resident per year. Much of these costs were due to

enhanced in-person services of psychology and

physician faculty in the IP training clinic to adhere

to ACGME and American Psychological Association

requirements while optimizing IP education.

A team-based model of primary care practice is

recommended by major professional organizations to

improve outcomes for patients and providers but

brings higher costs. Traditional training models have

produced a shortage of primary care providers.17

Residents who train in team-based environments may

be more likely to enter the primary care workforce.18

The strengths of this approach include measuring staff

and faculty costs, associated with a team-based

approach involving care coordination, as recommend-

ed by Foo et al.6 This approach may also be

generalizable to practice settings deploying different

providers or staffing ratios. As one offset to higher costs

in the IP practice, the program had a lower no-show

TABLE 2
Faculty and Staff Costs of Interprofessional Model Relative to Traditional Model

Positiona Median

Salaryb Practice Clinician Resident Ratio Total Cost Difference

Physician $189,160 Traditional 1 2.5 0.4 $83,707 $22,172

IMPACcT 1 2 0.5 $105,879

Psychologist $103,000 Traditional 0.1 8 0.01 $794 $15,271

IMPACcT 0.25 2 0.13 $16,065

Medical office assistant $38,580 Traditional 1 3 0.33 $14,823 $7,676

IMPACcT 1 2 0.5 $22,499

Coordinator $40,790 Traditional 1 3 0.33 $16,384 $8,485

IMPACcT 1 2 0.5 $24,869

Total for health system $53,605

Pharmacist $127,310 Traditional 0.5 8 0.06 $9,592 $60,292

IMPACcT 0.9 2 0.45 $69,884

Total across health systems $113,897
a Faculty and staff assisted medical, PA, psychology, and pharmacy students in addition to residents through work in the IMPACcT clinic.
b https://labor.ny.gov/stats/lswage2.asp.
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rate (11.5% vs 19.2%, a 7.7% difference). Care

coordination facilitated by the work of the patient

access coordinator and extended hours may be

responsible for this difference.19 The patient access

coordinator called patients to remind them of appoint-

ments, helped patients navigate transportation and

logistical barriers, and opened acute slots when

patients indicated the need to reschedule appoint-

ments.

In an academic setting, some of the costs associated

with the IP model may be funded by grants and other

agreements. Net expenditure within our practice was

lower than $113,897, as the existing faculty structure

absorbed the higher staffing ratio; additional faculty

and staff were not hired or diverted from other

teaching activities, and pharmacy faculty were funded

by an independent institution. Staff in our program

did receive a promotion and higher salary upon

joining the program, along with enhanced care

coordination responsibilities. In scaling up a team-

based model to the practice level, there may be a need

to hire additional faculty to meet increased precepting

and teaching demands, or faculty may commit time to

this program and be unable to participate in other

clinical, research, or teaching activities. Practice

agreements such as the pharmacy collaboration

between Northwell Health and St. John’s University

may afford access to expertise of key professionals

who are externally funded.

There may be educational and clinical opportuni-

ties to offset the increased cost of an IP model. Tuition

dollars from additional students trained could poten-

tially be used to offset increased faculty expenditures.

Improved screening rates obtained through an IP

model is another potential offset to program costs.

For example, colorectal and depression screening

rates were higher in our IP practice, each of which has

been shown to be potentially cost saving.20,21

Limitations to this evaluation include a single

program at one institution. As this was a retrospective

evaluation, findings are correlative rather than

causative. Our cost analysis was limited to a single

year of study observation and did not include

appointment type, which may impact no-show rate.

A Hawthorne effect cannot be ruled out. Start-up

costs, including faculty time to plan and administer

the program, conduct faculty development, and

recruit trainees were not included in this analysis;

neither were total collections or charges calculated.

Department of Labor estimates and internal benefit

load data was used to avoid accessing individual

salary data. The specific values generated in this

analysis may be different from other institutions.

Other confounding variables may contribute to

differential no-show rates, including more motivated

trainees opting into the program and more experi-

enced and highly paid patient access coordination in

the IP clinic.

Future work calculating total collections and fill rate

in an IP model would demonstrate efficiency opportu-

nities more fully. Value-based care models that pay for

performance may represent one potential funding

stream for efficient care. Quality measures, health care

training, and the patient experience represent impor-

tant outcomes not studied in this analysis.

Conclusions

Training an IP cohort required additional faculty time

and mentorship, which added costs totaling $11,390

per resident per year but created additional educa-

tional opportunities. Understanding the faculty and

staff costs and potential cost-saving opportunities

associated with transformation to an IP model may

assist in sustainability and dissemination of an IP

approach.
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