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Abstract

Background

Physician assistants are expected to have an important role in providing both primary and

specialty care. Iowa has a large rural (and aging) population and faces challenges to provide

equitable access to care. This study examined changes in the Iowa physician assistant

workforce (1995–2015) focusing on practice setting (primary v. subspecialty care) and geo-

graphic location (rural/urban, Health Professional Shortage Area). Documenting their cur-

rent locations and service in HPSAs for primary care will help health planners track future

changes.

Methods

Data from 1995–2015 from the Iowa Health Professions Inventory (Office of Statewide Clini-

cal Education Programs, Carver College of Medicine, University of Iowa) were combined

with US census data on rural location and HPSA status. SPSS was used to compare Iowa

and national data. Growth trends were analyzed using joinpoint regression.

Results

The overall Iowa physician assistant workforce increased 161% between 1995 and 2015.

In 2015, more than two-thirds (71%) were female and more than 30% practiced in rural

counties. The average annual growth rate of primary care PAs (per 100,000 population) was

significantly higher in the periods from 1995–1997 and 1997–2001 (22.4% and 7.4%

respectively) than in period from 2001–2015 (3.8%). By 2015, 56% of Iowa’s physician

assistants practiced in primary care (versus 29.6% nationally). Of these, 44% of primary

care physician assistants in Iowa practiced in counties, geographic locations or worksites

designated as Health Professional Shortage Areas for primary care.

Conclusions

A high proportion of Iowa’s physician assistant workforce practiced in primary care and

many served patients in Health Professional Shortage Areas. The number of physician
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assistants in Iowa will continue to grow and serve an important role in providing access to

health care, particularly to rural Iowans.

Introduction

As a state with a large and aging rural population, Iowa faces many challenges in providing

equitable access to primary care to all of its citizens. The problems associated with the coming

shortage of primary care physicians are amplified in a rural state [1]. In Iowa today, the situa-

tion is already of concern. Sixty-one of the 99 counties in Iowa are designated in whole (45) or

part (16) to be Health Professional Shortage Areas (HPSA) for primary care [2].

One proposed approach to expanding access to primary care involves the establishment of

multi-provider teams integrating primary care physicians, physician assistants (PAs) and

advanced registered nurse practitioners (ARNPs) [3–4]. Such teams of primary care providers

could provide a workforce capable of meeting the needs of the state. This strategy has moti-

vated recent state-level studies of PA workforce trends in Indiana [5] and North Carolina [6].

In discussing the roles of PAs and ARNPs in meeting the needs of rural primary care

patients, policy analysts seem to imply that these non-physician providers are interchangeable.

However, as in almost all other states, Iowa requires physician supervision of PAs [7]. Iowa

physicians are limited to supervising no more than five PAs at any given point in time. In con-

trast, ARNPs in Iowa have no requirement for a relationship with a physician in order to prac-

tice [7]. The question of whether PAs and ARNPs are substitutes for one another is a

controversial one [6, 8].

While PAs are viewed as a part of the solution to the shortage of primary care physicians,

they are also seen as key to meeting the growing demand for subspecialty care. In many medical

subspecialties, there is an expected shortage of providers in the near future [9–12]. Unfortu-

nately, this comes at a time when the demand for subspecialist medical care is expected to surge

with the aging of the U.S. population [13]. Workforce studies in cardiology [9], medical oncol-

ogy [10], and otolaryngology [11] advocate expanding the roles of advanced practice providers,

i.e. PAs and ARNPs, to help deal with coming shortages of subspecialist physicians in those

fields. For example, in urology, patients are already facing a shortage of providers [12]. Conse-

quently, urologists are being strongly encouraged to integrate more PAs and ARNPs into their

practices [12]. In Iowa, the number of urology procedures performed by PAs and ARNPs grew

56% between 2010 and 2013 [14]. The coming increase in demand for PAs in subspecialty care

will be an important factor shaping the PA workforce in Iowa and throughout the U.S.

In addition to the evolving demand for PAs in general, the supply conditions in Iowa are

undergoing a major change. Until 2014, there were only two PA training programs in Iowa.

The older program at the University of Iowa graduated its first class in 1974. A second pro-

gram at Des Moines University graduated its first class in 1981. A new program in Davenport

(St. Ambrose University) graduated its first class in December 2016. A second new program

located in Dubuque (University of Dubuque) graduated its first class in 2018.

Currently, the University of Iowa and Des Moines University PA programs graduate 25

and 50 students each year respectively. The addition of 30 graduates from the St. Ambrose

University program and the 25 graduates from the University of Dubuque represents a 73%

increase, from 75 to 130, in the annual supply of new PAs trained in Iowa once all existing pro-

grams are producing graduates.

With the many changes facing the Iowa PA workforce, there is a need for a comprehensive

baseline study. The analysis presented here will examine growth and attrition patterns,
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demographics, primary/subspecialty focus, urban/rural distribution and location within a

HPSA for primary care. This study provides detailed information to state planners, health care

systems, PA programs, graduates and other stakeholders about the past and current state of

the PA workforce in Iowa.

Study data and methods

Data

The major data source for this study was the Iowa Health Professions Inventory, maintained

by the Office of Statewide Clinical Education Programs, a division of the Carver College of

Medicine, University of Iowa. Statewide tracking of the physician workforce in Iowa began in

1974. Currently, the Iowa Health Professions Inventory consists of complete inventories of

dentists, pharmacists, PAs (starting in 1995) and Advanced Practice Nurses (hereafter APNs)

(starting in 1998). The database includes demographic, educational and professional informa-

tion for these and other licensed health care professionals in Iowa. Data are collected from a

number of sources including a twice-yearly telephone census of all locations in Iowa that

employ a health care professional.

The data available for physician assistants in Iowa includes birth year, sex, specialty, work-

site location (address level), education (school, school location, graduation year), and date of

first starting work in Iowa. The practice specialty of the PA was reported by the respondent for

the PA’s worksite. An external advisory committee meets yearly with the staff of the Office of

Statewide Clinical Education Programs to review the state of the PA workforce and changes in

the past year. The advisory committee also provides input to improve the PA tracking system

over time.

Following the designation used to identify Health Profession Shortage Areas (HPSAs) for

primary care, we defined primary care practice as family medicine, general internal medicine,

general pediatrics and obstetrics/gynecology. To track the overall growth of primary care PAs

in Iowa over time, we used this broader definition of primary care. However, when we focused

on the geographic locations of PAs, APNs and primary care physicians, we used a more restric-

tive definition of primary care provider. For example, we did not include those providers who

saw patients in a federal health care institution (e.g., VA hospital or clinic). Similarly, we did

not include those providers whose worksite was considered an urgent care clinic.

To determine the practice specialty of APNs in 2015, we first extracted all records for those

APNs designated as Family Nurse Practitioners (NPs), Pediatric NPs, Adult NPs, Obstetrics-

Gynecology/Women’s Health NPs and Certified Nurse Midwives. Using data on practice set-

ting, we eliminated all nurses in hospitalist, administrative or teaching roles as well as those

working for federal hospitals or specialty clinics within hospitals. Finally, using data from each

worksite, we screened out nurses working in urgent care centers or for specialty medical prac-

tices, e.g. cardiology.

We similarly excluded physicians with a self-reported specialty in primary care if they were

employed in administration, as a hospitalist or in an urgent care center. Physicians working

for federal hospitals or in a non-clinical role for a state agency were also excluded.

The data presented here is based on cross-sectional queries as of 12/31 of the target year.

Each county in Iowa was classified using the 2013 Rural Urban Continuum Codes [15].

Urban counties were subdivided into three categories based on population size: > 1 million,

250,000–1 million and less than 250,000. Non-metropolitan counties were subdivided by their

adjacency to a metropolitan (urban) county. Those adjacent to a metropolitan county were

further subdivided into those with an urban population greater than 20,000, between 2,500

and 20,000 and less than 2,500. Counties that are not adjacent to a metropolitan county were
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similarly classified based on sizes of their urban population, i.e., greater than 20,000, between

2,500 and 20,000 and less than 2,500.

The RUCC system distinguishes between rural counties that may be of comparable size but

may have very different access to healthcare professionals in nearby urban counties depending

on whether or not they are directly adjacent to an urban county. Prior research on the location

of PAs in Iowa [16] ignored this importance distinction between different types of rural coun-

ties (non/adjacent to an urban county).

County and state-level population data were obtained from the US Census. Data from the

Health Resources and Service Administration was used to identify counties and practice loca-

tions classified as primary care HPSAs [17].

Analysis

Statistical tests of differences in means and proportions were conducted using SPSS Version

23.0. Primary care providers’ practice locations were geocoded using ArcMap 10.6.

Growth trends in the total number of PAs (per 100,000 in population) and number of PAs

in primary care were modeled using joinpoint regression [18]. This method attempts to fit a

set of straight lines (with different slopes) to trends in a time series of data. We restricted the

program to those solutions where there were at least 3 annual observations between joinpoints

or between a joinpoint and either end of the data series. Since there are 22 years of data in this

study, we restricted the software to consider only 3 joinpoints. Before the models were esti-

mated, the dependent variables were log transformed.

For model selection, we used the Bayesian Information Criterion 3 method. This metric

employs a harsher penalty for addition parameters than the usual BIC model. The BIC3 for a

joinpoint regression with k joinpoints and N observations is given by: BIC3(k) = ln(SSE(k)/N)

+ ((3K+2)/N)�ln(N) where SSE(k) is the sum of squared errors for a k-joinpoint regression

model. The results from the model with the minimum BIC3 are reported below.

Results

Workforce growth and attrition, 1995–2015

The number of PAs practicing in Iowa has grown rapidly since 1995. The total number of PAs

increased 161% from 242 at the end of 1995 to 873 by the end of 2015 (Fig 1). By 2015, there

were 28 PAs per 100,000 residents in Iowa. This is lower than the overall US average of 33.9

[19].

We examined the comparable growth rates for PAs, physicians and advance practice nurses

from 1998 until 2017. We chose this period since data was available for all three practitioner

groups. The overall growth in the PA workforce during these 17 years was 126% which was

higher than the overall growth rate for physicians (60%) but lower than the overall growth rate

for APNs (275%).

The joinpoint analysis of the number of PAs per 100,000 in population found that growth

rates have been slowing over time (See Table 1). The average percentage change (APC) from

1995–1997 was 22.4% which was significantly higher than the APC of 7.4% from 1997–2001 (t

= -5.42, p< 0.000). The APC of 3.8% in the years 2001–2015 was significantly lower than that

of the period 1997–2001 (t = -4.16, p<0.002).

As noted above, a PA is considered to be in primary care if he or she is reported to provide

care in family medicine, general internal medicine, general pediatrics or obstetrics/gynecology.

Using this definition, the number of PAs in primary care grew from 103 in 1995 to 485 in

2015, an increase of 371%. The growth rate in the primary care PA workforce has varied over

time. A joinpoint analysis (Table 1) shows that the APC for PAs in primary care was 14.4%

Workforce trends of physician assistants in Iowa (1995-2015)
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from 1995–2002. In the period 2002–2005, the APC fell to 10%. This is significantly higher

than the APC of 2.2% in the 2005–2015 period (t = -2.91, p< 0.02).

While the growth in Iowa’s PA workforce presented in Fig 1 appears to be relatively contin-

uous, the reality was somewhat different. While a number of PAs entered the workforce each

year, there also was attrition occurring for various reasons. (The yearly attrition figures for the

years 1995–2015 are presented in S1 Table).

Since 1995, an average of 32.6 PAs left the Iowa workforce (average annual attrition rate of

5%). With the growth in the size of the PA workforce, the average turnover has been higher in

the most recent five years (42.3 –average annual attrition rate of 6%). The most common rea-

son was relocation (40%) followed by a miscellaneous category (36%) that included numerous

factors such as loss of license, military service as well as those whose reason for leaving is

Fig 1. Iowa physician assistant supply: 1995–2015.

https://doi.org/10.1371/journal.pone.0204813.g001

Table 1. Joinpointa analysis results for significant change in trend in total PAs per 100,000 population and pri-

mary care PAs per 100,000 population in Iowa: 1995–2015.

Total PAs per 100,000 population Years APCb (95% CIc)

1995–1997 22.4 (16.5, 28.5)

1997–2001 7.4 (5.5, 9.3)

2001–2015 3.8 (3.6, 3.9)

Primary care PAs per 100,000 in population 1995–2002 14.4 (13.3, 15.3)

2002–2005 10 (4.2, 16.5)

2005–2015 2.2 (1.9, 2.5)

a Joinpoint Regression Program, version 4.6.0.0—April 2018; Statistical Methodology and Applications Branch,

Surveillance Research Program, National Cancer Institute. Bethesda MD

b APC = annual percentage change in PAs per 100,000 in population

c CI = confidence interval.

https://doi.org/10.1371/journal.pone.0204813.t001
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unknown. Professional inactivity (10%) and retirement (9%) were the next most common

sources of turnover.

Between 1995 and 2015, the average retirement age for PAs in Iowa was 64 years old.

Workforce demographics

In 1995, 58% of PAs in Iowa were women and 42% were men. By 2015, the percentage of

women increased to 71%. The comparable proportion of women in the national [19] PA work-

force in 2015 was 67.2%. The proportion of women was higher in Iowa than in the national PA

workforce (Z = 2.39, p< 0.02, 95% CI 67.87, 73.99).

In 1995, the average age of PAs in Iowa was 39.9 years (median = 40). By 2015, the average

age increased to 42 years of age. The median in 2015 remained at 40 years of age. The distribu-

tion of PAs by age in 1995 and 2015 is presented in Fig 2. While the average age in Iowa had

not changed substantially, the distribution reflects an increasingly aged PA workforce. For

example, in 1995, 11% of PAs in Iowa were over 50. By 2015, that figure rose to 29% of the

much larger workforce. This was significantly higher than the comparable figure of 22.3% for

the national [19] PA workforce (Z = 4.76, p< 0.001, 95% CI 26.0, 32.1).

Workforce training and retention

More than half (54%) of Iowa’s existing PA workforce trained in Iowa. Of those, 30% trained

at Des Moines University while the remaining 24% graduated from the University of Iowa’s

program. An additional 22% of the workforce trained in adjoining states (IL, KS, MN, MO,

NE, SD, and WI).

Of the 728 PAs trained by the University of Iowa between 1983 and 2015, 187 were practic-

ing in Iowa in 2015. This reflects an overall retention rate of 26%. During that same period,

1024 PAs trained at Des Moines University. Of those, a total of 252 PAs were practicing in

Iowa in 2015 reflecting a retention rate of 25%.

Fig 2. Age distribution of Iowa physician assistants in 1995 and 2015.

https://doi.org/10.1371/journal.pone.0204813.g002
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Practice focus

Using the definitions from the National Commission on Certification of Physician Assistants

[19], we classified all PAs in Iowa into one of 6 major areas: primary care (including obstet-

rics/gynecology), internal medicine subspecialties, pediatric subspecialties, surgical subspecial-

ties, emergency medicine and other. The results for 2015 are presented in Fig 3.

In 2015, 56% of all PAs in Iowa are in primary care which included family medicine, general

internal medicine, general pediatrics, and obstetrics/gynecology. This is substantially higher

than the national [19] average of 30% (Z = 16.8, p < 0.0001, 95% CI 52.6, 59.3). As would be

expected, the percentage of Iowa PAs in other classifications is lower than the national norms.

Geographic distribution

PAs were employed in 88 of Iowa’s 99 counties (Fig 4). Four counties–Polk (n = 180), Johnson

(n = 112), Linn (n = 52) and Scott (n = 46)–account for 45% of all PAs in Iowa.

Using the 2013 Rural Urban Continuum Codes [13], we classified all of the counties where

PAs were employed in Iowa in 2015. We have also included the distribution of primary care

PAs and the proportion of Iowa’s population living in each type of county. The results are pre-

sented in Table 2.

As of 2015, some 70% of Iowa PAs practiced in urban areas, which is substantially lower

than the comparable national [20] proportion of 85% (Z = 12.86, p< 0.0001, 95% CI 66.3,

72.5). This implies that a significantly higher proportion of PAs in Iowa were employed in

non-metro counties (30%) than at the national level (15%). Furthermore, in Iowa, PAs were

more likely (14.9% in Iowa vs. 6.5 nationally [20]) to practice in more rural counties, i.e., non-

metro, nonadjacent to metro areas (Z = 10.07, p< 0.0001, 95% CI 12.6, 17.4). It should be

noted that the geographic distribution of the overall PA workforce in Iowa is consistent with

the distribution of Iowa’s population. For example, only 58% of Iowans lived in metropolitan

counties in 2015.

Fig 3. Practice specialty of Iowa physician assistants in 2015.

https://doi.org/10.1371/journal.pone.0204813.g003
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To better assess the impact of PAs on providing care to all Iowans, those PAs in primary

care (family medicine, general internal medicine, general pediatrics and obstetrics/gynecology)

were analyzed separately from those in other practice areas. As noted above, we excluded those

primary care PAs who were working in VA facilities or urgent care clinics. This reduced the

sample size to n = 423 PAs.

For each type of county, we computed the ratio of the proportion of Iowa’s primary care

PAs in that type of county to the proportion of Iowa’s population in that category of county.

We multiplied the resulting figure by 100 to produce an index where 100 indicates a ratio con-

sistent with the population share. A comparable index for primary care physicians and primary

care APNs were computed using the same population data. These results are included in

Table 2.

Fig 4. Total Iowa physician assistants by county in 2015.

https://doi.org/10.1371/journal.pone.0204813.g004

Table 2. Distribution of physician assistants in Iowa by rural/urban continuum codea (2015).

Metro (%) Non-metro, adjacent to metro (%) Non-metro, not adjacent to metro

area (%)

Population > 1M 250K-1M < 250 > 20K 2.5K-20K <2.5K >20K 2.5K-20K < 2.5K

National PAsb 48.5 24.5 11.9 4.4 3.6 0.7 2.5 3.0 1.0

Iowa PAs (n = 873) 0 41.8 27.7 3.6 10.3 1.6 5.6 7.4 1.9

Iowa Primary Care PAs (n = 423) 0 35.0 21.5 3.8 17.5 3.3 3.8 11.1 4.0

Iowa population percentage (2015)c 0 37.4 20.9 4.3 13.8 3.0 6.2 11.7 2.6

Iowa Primary Care PA

Index

0 94 103 88 127 110 61 95 154

Iowa Primary Care APNs (n = 857) 0 28.7 20.1 3.6 16.3 4.3 9.1 13.8 4.1

Iowa Primary Care APN Index 0 77 96 84 118 143 147 118 158

Iowa Primary Care Physicians (n = 1979) 0 36.8 27.5 3.3 11.0 1.4 7.3 11.1 1.6

Iowa Primary Care Physician Index 0 98 132 77 80 47 118 95 62

a USDA Economic Research Service. 2013 Rural-Urban Continuum Codes

b Source: National physician assistant census report 2009, Research and Technology Services, American Academy of Physician Assistants [20].
C US Census Bureau’s American Community Survey [21]

https://doi.org/10.1371/journal.pone.0204813.t002
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Primary care PAs were practicing in proportion to the population in larger metro counties

(Index = 94) while primary care physicians were over-represented (Index = 132) in metro

counties with smaller (< 250K) cities. This latter result was likely due to the large number of

family medicine physicians employed in Johnson County, which is home to the state’s only

academic medical center.

Primary care PAs were practicing in numbers roughly proportion to the population in non-

metro counties adjacent to metro areas with a large (> 20,000) city (Index = 88). These coun-

ties similarly served by primary care APNs (Index = 84). Primary care physicians (Index = 77)

were underrepresented.

In contrast, primary care PAs were over-represented in non-metro counties adjacent to

metro areas with mid-sized (2,500–20,000) cities (Index = 127). Primary care APNs were over-

represented in these counties (Index = 118) while primary care physicians are under-repre-

sented (Index = 80).

In non-metro counties (adjacent to metro counties) with small metro populations (<2.5k),

primary care PAs were proportionately represented (Index = 110). Primary care APNs were

highly over-represented (Index = 143) while primary care physicians were very under-repre-

sented (Index = 47).

Primary care PAs are highly over-represented (Index = 154) in the non-metro, non-

adjacent counties with the smallest metro areas (< 2.5K). This also true of primary care

APNs (Index = 158). Both of these non-physician practitioners seem to be substitutes for

primary care physicians Primary care physicians were significantly under-represented

(Index = 62).

It is interesting to note that primary care PAs are underrepresented (Index = 61) in the

non-metro, nonadjacent counties with the largest metro populations (>20K). These 5 counties

have a high proportion of PAs overall (5.6% versus 6.2% population share). The presence of a

high number of PAs in subspecialty care is consistent with the fact that two of these counties

(Cerro Gordo and Des Moines) are home to a rural referral hospital (Mason City and West

Burlington, respectively). These counties had a high number of primary care APNs

(Index = 143) and primary care physicians (Index = 118).

In summary, primary care PAs were present in proportional or higher than proportional

numbers in three of the six rural categories of RUCC. For one additional non-metro category

(mid-size, not adjacent to a metro area), the Index was 95. The only rural RUCC category

where primary care PAs were present in small numbers compared to the population (Index of

61 in non-adjacent, metro area> 20K), there was a relatively large number of physicians and

APNs practicing in primary care.

Co-location patterns for primary care PAs

As mentioned above, policy analysts have suggested that multi-provider teams of primary care

physicians, PAs and APNs could meet the increasing needs for primary care [3,4]. To provide

a benchmark measure of such teams of primary care providers in Iowa, we examined the co-

location patterns of primary care PAs, APNs and physicians in 2015.

We found that primary care PAs were working in 269 separate worksites. The average num-

ber of primary care PAs was 1.57 (Median = 1). A total of 47 primary care PAs (17%) were solo

practitioners and an additional 10 worksites were populated only by primary care PAs. There

were 96 sites consisting of primary care PAs and physicians only (36%) but only 18 sites staffed

solely by primary care PAs and APNs (7%). This is disparity is likely due to the supervision

requirements for PAs. Finally, a total of 98 sites were staffed by all three primary care providers

(36%).

Workforce trends of physician assistants in Iowa (1995-2015)
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HPSA location

As noted above, a high number (61) of Iowa’s 99 counties have been designated in whole (45)

or in part (16) as a Health Professional Shortage Area (HPSA) for primary care (Fig 5). The

locations of all PAs in primary care (family medicine, general internal medicine, general pedi-

atrics, and obstetrics/gynecology) were coded with respect to a HPSA designation for the

county (whole or in part) and/or worksite (e.g., rural health clinic).

There are 11 counties that do not have a practicing PA in 2015 (This figure has fallen from

the 28 counties in 1995 that did not have a practicing PA). Of these 11 counties, five are desig-

nated at the county level as HPSAs and 2 are considered in part as being a HPSA for primary

care. Four counties in Iowa without PAs are not considered HPSAs.

In the 40 counties (with a practicing PA) designated in whole as HPSAs for primary care, a

total of 212 PAs were employed in 2015. Of these, 136 were in primary care. An additional 30

primary care PAs were identified as working in HPSAs in 8 additional counties. Using work-

site data, an additional 22 primary care PAs were employed in HPSA designated sites such as

rural health clinics, community health care centers and correctional facilities. The total num-

ber of primary care PAs working in HPSA geographic locations or designated sites was 188 in

2015. This represents 44% of the primary care PA workforce in Iowa and 22% of the entire PA

workforce. By comparison, approximately 29% of primary care physicians practice within pri-

mary care HPSAs as do 40% of primary care APNs.

Fig 5. Health professional shortage areas for primary care in Iowa (2015).

https://doi.org/10.1371/journal.pone.0204813.g005
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Discussion

Like many states, Iowa has experienced a high level of growth in its PA workforce over the last

20 years. Given the national statistics on practice focus (primary v. subspecialty care), it is

noteworthy that 56% of Iowa’s PA workforce is in primary practice. The wide geographic dis-

tribution of practice locations suggests that the state relies very heavily on PAs to deliver pri-

mary care to its citizens across the state.

In contrast to the national workforce, Iowa’s PA workforce is older. Given that the average

retirement age in Iowa has been 64, Iowa faces a challenge to recruit and retain almost 30% of

its entire PA workforce in the next 15 years.

The Iowa PA workforce has become more female over time (58% in 1995 compared to 71%

in 2015). This trend follows the pattern of the increasing feminization of the national PA work-

force [22]. However, it is important to note that—at the national level–the rural PA workforce

is less female (66.5%) than the urban (71.2%) PA workforce [23]. In 2015, a high proportion of

Iowa’s PAs were practicing in rural areas. However, if the location choices of new female PAs

follow national trends, there may be fewer choosing rural areas, especially given the new

opportunities in subspecialty fields. This represents another key challenge to the state as it

attempts to provide access to primary care to it rural residents.

Recruitment of PAs new to Iowa may be a challenge. Currently, about half of the workforce

trained in Iowa. Competition for graduates of programs in other states may increase as the

demand for PAs in both primary and subspecialty care grows nationwide.

One possible strategy would be to improve the retention of Iowa-trained PAs. Currently,

about 25% of PAs trained in Iowa end up in the local workforce. Despite the increased supply

provided by new PA training programs, this historical retention rate may not be sufficient to

meet the demands due to shifts in care models and retirements/relocations. A statewide strat-

egy is needed to recruit PAs into primary care, especially in rural or underserved areas as well

as to retain PAs already practicing in the state.

Reflecting the rural nature of Iowa, a higher proportion of Iowa’s PA workforce was

employed in nonmetropolitan counties (~30%) compared to the national workforce (15%) in

2015. Furthermore, they have a large presence in the more isolated non-metro counties with

the smallest urban populations (< 2,500). Primary care APNs are also well-represented in

these counties.

Iowa has many counties (and worksites) designated as HPSAs. To meet the needs of these

underserved populations, a large number of PAs provide primary care in those very locations

(n = 188). This number represents 44% of the primary care PA workforce in Iowa. While there

are no national figures for comparison, it seems apparent that Iowa depends heavily on its PA

workforce to provide primary care to its most vulnerable citizens.

Limitations

While the data on the PA workforce in Iowa is complete and continuously available since

1995, the findings reported here may be limited to Iowa due to its particular geography (multi-

ple large rural cities), practice regulations and insurance environment among other factors.

For example, in addition to physicians, Iowa State Code recognizes PAs, APNs and Chiroprac-

tors as primary care providers (§135.157), In addition, APNs are not required to be supervised

by physicians as are PAs. This may alter the attractiveness of PAs as providers in some circum-

stances where physician supervision is more difficult.

Determining which APNs work in primary care is a major challenge [24]. Using the sole

criteria of education, the number of APNs who could provide primary care is 1404. Once we

controlled for practice setting/role (administration, hospitalist, urgent care) as well as specialty
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of the worksite (cardiology, etc.), the total primary care APN workforce was reduced to 857

(61%). Unlike states such as North Carolina, APNs in Iowa who are practicing primary care

are not required to be under physician supervision. Thus, the methods used in other studies

[24] to identify APNs in primary care is not feasible in Iowa.

A final limitation arises from the dynamic nature of any workforce. Like other profession-

als, PAs are highly mobile and some proportion are changing jobs over any given time period.

Any cross-sectional analysis is an incomplete “snap shot” of the true state of the workforce.

Due to a time lag in reporting/surveying, a PA listed with one specialty in our data extracted

on 12/31/2015 may be actually employed at another facility and practicing under a different

type of physician. Even with twice-yearly contact of every employer of PAs in the state of Iowa,

there can be misclassifications of PAs. However, a detailed review of our data found very few

such issues (12 out of 837 PAs or 1.4%).

Conclusions

Iowa’s PA workforce has grown considerably over the past 20+ years and a high proportion is

practicing in primary care. Furthermore, many of the PAs in primary care are serving in areas

or institutions considered HPSAs for primary care. Future demand for PAs in subspecialty

care will increase competition for PAs and may leave rural and other underserved areas of

Iowa with reduced access to primary care. While the supply of PAs being trained in Iowa is

expected to increase, the low level of retention in the state may be of concern. The practice and

location choices of Iowa’s PA workforce should be monitored regularly to ensure that the pri-

mary care needs of Iowa’s most vulnerable populations are being met.
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