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Executive Summary

In this study we continue our analysis of the National Health Service Corps (NHSC) with the

purpose of gaining new insights into the programbd
providers in high-need areas. The objective of this study is threefold. First, we focus on the

recent retention trends of NHSC program alumni in Health Professional Shortage Areas

(HPSAs). Second, we analyze the retention patterns of those NHSC participants who serve in

Indian Health Service (IHS) sites and compare them with that of all NHSC participants, and

third, we examine the recruiting and retention effects of the program.

In a previous project (Lewin, 2014), we examined short- and long-term retention in HPSAs of
providers who participated in NHSC LRP and SP and compared their retention with the
retention of non-participants working in those areas, using data from the period 2000-2013. In
the current study we increase the timeframe by adding two more years of NHSC administrative
data (2014 and 2015) to determine whether the retention patterns changed over the more
recent years, given the important recent program growth and changes. We update and expand
the data infrastructure we constructed for the previous project, and as before, we rely on data
on NHSC program patrticipants, Provider360 data, Medicare data and data on HPSA
designations. Our current NHSC data covers the period between 2000 and 2015, the
Provider360 data is recorded as of January 2015, and the Medicare data spans the period
between 2005 and 2014. The Provider360 and the Medicare data allow us to observe NHSC
participants and their location after their separation from service. Combining their post-service
location with information on whether that location is a HPSA or not, we construct HPSA
retention statistics for all the program participants that we identified in Provider360 or Medicare
data.

To analyze retention patterns, similar to Lewin (2014), we construct four variables:

u Serving in the same HPSA and in the same county. This variable takes the value of 1 if
the NHSC provider remains in the same county as the one where he or she served in
NHSC, and 0O otherwise.

u Serving in a HPSA in another county. This variable takes the value of 1 if the NHSC
provider remains in a HPSA that is located in a different county than the one in which he
or she served while in NHSC service, and 0 otherwise.

u Serving in a non-HPSA from the same county. This variable takes the value of 1 if the
NHSC provider moves to a non-HPSA area from the county where he or she served
while in NHSC, and 0 otherwise.

u Serving in a non-HPSA in another county. This variable takes the value of 1 if the NHSC
provider moves to a non-HPSA area from another county than the county he or she
served while in NHSC, and 0 otherwise.

We create these measures for non-participants as well, but the reference point is not the year

when they |l eft service, but the first year (fAstar
the above variables, we construct retention rates as the ratios between the number of providers

in the same (or any) HPSA and the total number of providers leaving service in a given year.

These rates are calculated one year after separation from NHSC, two years after separation

from NHSC and so on. In the case of non-participants (that are available to us from the

Medicare data and Provider360 data), the annual retention rates are calculated one year since

the start year, two years since the start year and so on for each cohort.

o=
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Post-Service HPSA Retention Analysis

In Figure ES.1 we show that about 79% of the NHSC patrticipants serve in primary care HPSAs
one year after completion of their NHSC service. Less than half of participants who are still in
primary care HPSAs one year after separation are actually in the same county as the one in
which they served while in service (i.e., 43% of participants). There is a fairly steep decline in
the retention rate in years 2 and 3 after separation (by about 10 and 3 percentage points,
respectively), followed by a lower decline thereafter.

Figure ES.1: Retention Rates of NHSC Participants and Non-Participantsd
Primary Care
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Focusing on non-participants, we note that their retention rates in primary care HPSAs are
always higher than the retention rates of participants, both in terms of retention in the same
HPSA as well as in terms of retention in a different HPSA. Their retention also drops after we
first observe them in the data (their-06startd yea
participants in HPSAs, 94% of them are still in HPSAs. Moreover, a very large fraction of them
(89% of all non-participants) remain in the same HPSAs where they were first observed. The
retention rates in any HPSAs decline by about 3-4 percentage points every year thereafter,
while the retention rates in the same HPSA decline at a slightly faster rate (about 6-7
percentage points per year). These rates indicate that once non-participant providers serve in a
HPSA, they tend to remain in those areas, and to some extent even when they move, they
migrate from one HPSA to another.

In Figure ES.2 we present the retention rates in mental health HPSAs. The retention rates of
participants are lower in mental health HPSAs than in the case of primary care HPSAs. The
fraction of participants serving in the same HPSA as during the program drops from 35% in the
first year to 29% in the second year, and to 27% in the third year since separation. From then on

"
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it hovers between 19% and 24%. The retention rate of participants in any mental health HPSA
is relatively constant over the years, ranging between 56% and 67%.

Similar to primary care HPSAs, non-participants in mental health HPSAs are more likely to stay
in the same HPSA than participants. Their retention rate declines by 3-4 percentage points
each year since the start year, while the retention rate in any HPSA declines at a lower rate,
about 2-3 percentage points. It is important to note that the retention rate in any mental health
HPSA is similar across participants and non-participants, especially in the further out years.

Figure ES.2: Retention Rates of NHSC Participants and Non-Participantsd
Mental Health
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It is important to note that we dropped from the retention analyses in Figures ES.1 and ES.2 the
NHSC participants who left service in 2015, which is the last year of our timeframe.

A Comparison with Previous Retention Results

I n the case of primary care providers, the fAsame
separation from service are lower than in Lewin (2014). Specifically, the retention rates from

this study are between 6 to 10 percentage points lower than in Lewin (2014) for the first years

since separation, with the difference being larger in the further-out years. This suggests that the

primary care providers who left NHSC in the more recent years leave the HPSA where they

served at higher rates than before.

However, when comparing the fiany HPSAO retention
retention rates from this study are smaller than the ones reported in Lewin (2014), the
di fferences are much small er than i n-3pelcentagease of

points). This suggests that NHSC alumni still remain in HPSAs at elevated rates (just as

"
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documented in Lewin 2014), HPStAOt teo mMmawmes HPrSAAm tl loe
more frequent in the more recent years than in the past.

Similarly, in the case of ment al health providers

Lewin (2014), by values between 2 and 12 percentage points. The diff er ences i n fAany HI
retention are much smaller (between 1 and 2 percentage points, with one exception). As in the

case of primary care providers, this points to: (i) an increase in the frequency with which

providers move out of the HPSAs where they served while in NHSC; and (ii) a large fraction of

these moves out of fAsame HPSAO have as a destinat

HPSAO retention is overall very close to the fAany

We develop a theoretical framework in which a zero difference between the retention rates of
participants and non-participants is equivalent to a zero recruiting effect. We define the
recruiting effect as the program6é s s u io atteasting providers who would not serve in HPSAs
without the incentive. Since the average HPSA preference for the newly attracted providers is
lower than the average preference of the rest of the providers, it follows that the post-obligation
retention rate of participants is lower than that of non-participants. Importantly, the retention
differential becomes larger when the recruiting effect is larger.

In Lewin (2104), the average retention differential between non-participants and participants
over the first six years since separation/start year is 11.7 percentage points for primary care
providers, and 3.3 percentage points for mental health providers. It turns out that in our study
the average retention differential over the first six years since separation/start year is 13.6 and
5.4 percentage points for primary care and mental health providers, respectively. This increase
in the retention differential is consistent with an increase in the program recruiting effect. Itisin
fact possible that the increase in the program generosity and program outreach that were the
result of the ACA and ARRA changes in the 2009-2011 period resulted in more and more
providers who would not have served in HPSASs in the absence of the NHSC award. If that were
the case, then these new program participants had a smaller retention rate, potentially indicating
that the programbs recr ui trmaylgavedantréasedt over the | as

As we show in Chapter IV, these differences do not seem to be driven by other provider-level or
local-level characteristics, such as age, gender, provider type, local area income, or percent of
the population under poverty rate.

A Comparison with NHSC Participants Who Served in Indian Health Service Sites

In Figure ES.3 we present the retention profiles in the same HPSA as well as in any HPSA

using the same methods described above for NHSC patrticipants who served in IHS sites.

Given that IHS sites change their destination somewhat frequently over our timeframe, we

construct the Asame HPSAO and the nfaroviderWaBSAO r et e
ever working in an IHS site, and whether the provider was last observed in service in an IHS site.

The Asame HPSAO retention rates are similar to th
ES.1 for all NHSC providers. The retention rate based on whether the provider was ever in an

IHS site is lower than the retention rate of providers who leave NHSC service from IHS sites.

Despite the fact that t he 0 dHSpevidetPBdwererevertirent i on o
an IHS site is lower than that of the NHSC-IHS providers who left service from an IHS site

(especially for the further out years), the fAany
virtually indistinguishable from each other. Nonetheless, the NHSC-l HS fAany HPSAO0O rete
ratesare | arger than the Aany HPSAO0O retention rates
of I'imitations that preclude us from making direc

rates of all NHSC providers, but this higher retention rate of NHSC-IHS alumni may point to a

o=
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higher preference for serving IHS site populations, and thus a higher preference for serving in
NHSC in general.

Figure ES.3: Retention Rates of NHSC Participants in Indian Health Sites i
Primary Care
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Recruiting and Retention Effects

In order to be effective, NHSC must be able to induce some providers to locate in HPSAs given
that they would not have otherwise chosen those locations. A large number of providers do
practice in HPSAs and do not need an incentive to do so. However, those who would have
located in HPSAs without the incentive may apply for and receive the incentive if they are
eligible. Hence, the payment of the incentive to these providers does not increase the supply of
providers in HPSAs. Conversely, some providers who would not have chosen to practice in
HPSAs may be induced to do so by the program. If so, they increase the supply of providers in
the area. This is what we call the recruiting effect of the NHSC program. A larger recruiting
effect translates into a greater success of the program, given that the supply of providers in
HPSAs is larger than what it would be in the absence of the program.

Also, the NHSC program generates a retention effect to the extent that NHSC providers serve in
HPSAs longer than what they would if there were no program. Ultimately, this effect is defined
following the same logic as for the recruiting effect, of whether the program directly increases
the supply of medical services in HPSAs, relative to a case when the program does not exist.

Estimation of the recruiting effect is based on an empirical specification in which the total
number of providers currently serving in a HPSA is modeled as a function of the number of
NHSC participating providers serving in that area. A one-to-one increase in the number of
providers as a result of NHSC participation is interpreted as evidence that the program attracts
only providers who would not serve there without the incentive, whereas a zero effect of

"
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program participation on providers is interpreted as consistent with the notion that the program
does not attract any new providers in the aread all would have practiced in the HPSA
regardless of the incentive. These are extreme cases, and the reality lies between the two
bounds, but an estimated effect that is closer to 1 indicates a larger recruiting effect, whereas an
effect that is closer to 0 indicates a smaller recruiting effect. In this model we control for past
levels of providers in the area, as well as for a number of relevant local level characteristics that
typically influence the location choices of providers.

Regarding the retention effect, we make use of a novel dataset, that of providers who were
deemed eligible for NHSC funding in the application process, but ended up not receiving
funding, mainly because of funding limits. A comparison between the time served in HPSAs by
NHSC participants and the time served in HPSAs by non-participating providers may not yield a
true retention effect of the program, as the two provider populations may be inherently different
in terms of characteristics we cannot measure in the current data. The differential retention
patterns between participants and non-participants may be a combination of the true program
retention effect and the effect of other, non-program related factors. Given that, arguably, the
unfunded providers represent a provider population that is similar to that of actually funded
providers, a comparison between these two categories will mitigate the influence of other
factors, and help us better isolate the actual retention effect of the program.

Our estimates of recruiting and retention effects indicate substantial increases in the number of
FTE-years generated by NHSC in HPSAs. We estimate that over the entire period considered,
NHSC increased the number of primary care physician FTE-years in HPSAs by about 12,500,
the number of NP/PAs FTE-years by about 35,000 and the number of mental health provider
FTE-years by 28,000.

In this study we face a number of important data limitations in the estimation of the recruiting
and retention effects. Hence, our estimates should be viewed with caution. However,
regardless of the exact value of the total effect on the number of provider-years in HPSAs, our
estimates presented in Chapter VI point to potential important program effects of the NHSC
program in increasing the number of providers in high-need areasd providers that would not be
there with the NHSC incentive. This study advances current knowledge on the NHSC program
effect, and offers a pathway for further causal effect analyses, once more data on participants
and eligible unfunded providers becomes available in the future.

o=
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Introduction

In this study we continue our analysis of the National Health Service Corps (NHSC) with the
purpose of gaining new insights intot he pr ogramébés performance regardi
providers in high-need areas. The objective of this study is threefold. First, we focus on the

recent retention trends of NHSC program alumni in Health Professional Shortage Areas

(HPSAs). Second, we analyze the retention patterns of those NHSC participants who serve in

Indian Health Service (IHS) sites and compare them with that of all NHSC patrticipants, and

third, we examine the recruiting and retention effects of the program.

The NHSC is administered by the Bureau of Health Workforce (BHW) in the Health Resources
and Services Administration (HRSA). Its stated goal is to improve the geographic distribution of
the health care workforce in HPSAs by providing financial support to eligible providers who
serve in those areas. The NHSC funds a Loan Repayment Program (LRP) and a Scholarship
Program (SP). Since 2009, the LRP6 s g e n leas incseasedysignificantly. In FY 2014,
providers participating in LRP received up to $30,000 per year for a 2-year commitment (relative
to typically $25,000 per year in previous years) in a HPSA with scores between 0 and 13, and
up to $50,000 for a 2-year commitment in a HPSA with scores of 14 or higher. The statute
allows for up to $35,000 per year (or $70,000 over two years). Upon the conclusion of an initial
service obligation period, NHSC providers may apply for additional loan repayment funding in
return for further service. The Scholarship Program offers funding for up to four years of
medical school in exchange for an obligation to serve in a HPSA for a time that is equal to the
time the provider received the scholarship.

The NHSC deployed 9,700 health care professionals to thousands of sites across the country in
2015 (HRSA Congressional Justification for 2017)." In the FY 2017 Department of Health and
Human Services (DHHS) budget, President Obama proposes boosting the National Health
Services Corps to 15,000 a year over 2018-2020 (HRSA Congressional Justification for 2017).
These clinicians include primary care physicians, primary care nurse practitioners, certified
nurse-midwives, primary care physician assistants, dentists, registered dental hygienists, health
service psychologists, licensed clinical social workers, psychiatric nurse specialists, marriage
and family therapists, and licensed professional counselors. These professionals deliver critical
medical, dental, and mental health services in geographic areas, facilities, and populations that
have limited access to health care services (Health Resources and Services Administration,
2016).

In a previous project (Lewin, 2014), we examined short- and long-term retention in HPSAs of
providers who participated in NHSC LRP and SP and compared their retention with the
retention of non-participants working in those areas, using data from the period 2000-2013. In
the current study we increase the timeframe by adding two more years of NHSC administrative
data (2014 and 2015) to determine whether the retention patterns changed over the more
recent years, given the important recent program growth and changes. We update and expand
the data infrastructure we constructed for the previous project, and as before, we rely on data
on NHSC program participants, Provider360 data, Medicare data and data on HPSA
designations. Our current NHSC data covers the period between 2000 and 2015, the
Provider360 data is recorded as of January 2015, and the Medicare data spans the period
between 2005 and 2014.? The Provider360 and the Medicare data allow us to observe NHSC
participants and their location after their separation from service. Combining their post-service

! These numbers do not include participants in state loan repayment programs.
% In Lewin (2014), the NHSC data spanned the 2000-2013 period, Provider360 was recorded as of December 2013,
and the Medicare data covered the 2005-2011 period.
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location with information on whether that location is a HPSA or not, we construct HPSA
retention statistics for all the program participants that we identified in Provider360 or Medicare
data.

Like in the previous study (Lewin, 2014), we construct two individual-level analytic datasets. In
the first analytic dataset we combine annual, individual-level administrative data on NHSC
participants with annual, individual-level data from the Medicare file. The main advantage of
this dataset is that it is longitudinal, thus allowing us to track the location of providers in every
year of their NHSC obligation, as well as in every year (up to 2014) after separation from
service. The second analytic dataset combines administrative NHSC data with individual-level
data on NHSC alumni as of January 2015. With this dataset, we are able to analyze the
retention patterns of NHSC providers by using two points in time: at the time of their service
separation, and January 2015.

With these two datasets, we construct descriptive statistics of retention, by calculating the

retention rates as the fraction of NHSC alumni who still serve in the same HPSA where they

served while in NHSC, relative to the total number of NHSC providers who left service in that
HPSAinagivenyear. Thi s i s what we reteatibn, andivee @zaicelateHtRtS A 0

various points in time after separation from NHSC. We al so construct #fAany HPS;/
rates by counting in the numeratori al ong with the AsaaidHICRIGWO provi d
who serve in HPSAs other than the HPSA where they served under the NHSC obligation.

These rates are calculated by provider type, and provider discipline. We also calculate these

rates for the NHSC alumni who served in IHS sites.

An important contribution of this study is that we provide new insights into the recruiting and
retention effects of the program. We define the recruiting effect as the success of the program
in attracting to HPSAs providers who would not have served in those areas without the NHSC
incentive. It is important to note that this measure is smaller than the number of actual NHSC
participants, because in reality some NHSC patrticipants would serve in HPSAs even if there
were no program. Our definition of the recruiting effect excludes the latter category, and
therefore focuses only on the providers who offer services beyond what would be offered in
HPSAs without the NHSC program. In a similar fashion, we define the retention effect of the
program as the increase in the number of providers who serve in HPSAs longer than they would
have in the absence of the program.

Estimation of the recruiting effect is based on an empirical specification in which the total
number of providers currently serving in a HPSA is modeled as a function of the number of
NHSC participating providers serving in in that area. A one-to-one increase in the number of
providers as a result of NHSC participation is interpreted as evidence that the program attracts
only providers who would not serve there without the incentive, whereas a zero effect of
program participation on providers is interpreted as consistent with the notion that the program
does not attract any new providers in the area. These are extreme cases, and the reality lies
between the two bounds, but an estimated effect that is closer to 1 indicates a larger recruiting
effect, whereas an effect that is closer to O indicates a smaller recruiting effect. In this model we
control for past levels of providers in the area, as well as for a number of relevant local level
characteristics that typically influence the location choices of providers.

Regarding the retention effect, we make use of a novel dataset, that of providers who were
deemed eligible for NHSC funding in the application process, but ended up not receiving
funding, mainly because of funding limits. A comparison between the time served in HPSAs by
NHSC participants and the time served in HPSAs by non-participating providers may not yield a
true retention effect of the program, as the two provider populations may be inherently different
in terms of characteristics we cannot account for in the current data. The differential retention
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patterns between participants and non-participants may be a combination of the true program
retention effect and the effect of other, non-program related factors. Given that, arguably, the
unfunded providers represent a provider population that is similar to that of actually funded
providers, a comparison between these two categories will mitigate the influence of other
factors, and help us better isolate the actual retention effect of the program.

The main body of the report is organized as follows: in Chapter Il we discuss our data sources
and the construction of the analytical datasets, along with the main measures. In Chapter Il we
present descriptive statistics of the population of NHSC participants and non-participants, while
in Chapter IV we present the retention rates of NHSC participants, followed by a regression
analysis in which we attempt to determine how much of the retention differential between NHSC
alumni and non-participants is explained by program participation, by controlling for a host of
observable factors, includi ng t he provider és medi cal di scipline,
factors such as local area median income and percentage of the population in poverty. In
Chapter V we focus on the retention of NHSC alumni who serve in IHS sites, while in Chapter VI
we present the results from our analysis of the recruiting and retention effects. Chapter VII
concludes the report, along with a discussion on the key limitations of this study and potential
future extensions.
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Data Sources and Analytic Datasets

We follow the strategy from Lewin (2014) to construct two analytic datasets for our empirical
analyses. These datasets are constructed by linking administrative information on NHSC
participants with proprietary and public data on providers that allow us to track NHSC alumni in
the years after obligation completion. A detailed description of the data sources, along with a
discussion on the strategy we used to construct the two analytical datasets is available in Lewin
(2014). In what follows we review the main features of the various datasets and then focus on
the new data elements that allow us to update and expand the previous analysis.

NHSC Administrative Files and Provider Datasets

The NHSC administrative files provided to us by HRSA include all providers who entered the
NHSC programs over the period 2000-2015. These files include annually updated, individual
information on where each participant was located while serving under the NHSC obligation. Of
the total number of 28,388 providers, 11,868 are physicians, 8,718 are nurse practitioners (NP)
or physician assistants (PA) and the remaining 7,802 individuals represent other providers, such
as dental or behavioral health providers. Other important individual demographic and
award/service characteristics, include: age, gender, race/ethnicity, award year, entry year, type
of award, length of initial service obligation, funds received, practice type, provider type, location,
and separation year.

Table I1.1 provides relevant statistics about the composition of the NHSC patrticipants in each
year of the 2000-2015 timeframe. Perhaps the most important feature is the marked increase in
the number of participants, especially in the more recent years, from a total of 7,080 providers
participating in the program in 2010, to 10,513 in 2015. This is not surprising, since these are
the years when ACA and ARRA stipulations on the number of awards and generosity of awards
came into effect. These changes made NHSC very attractive for an increasing number of
providers.

More than half of this increase of 3,433 provider
providers participating in the program, about a third due to an increase in nurse practitioners

and physician assistants (NP/PA), and about a sixth due to increases in the number of

participating physicians. The fraction of physicians in the total field strength decreased from

50% in 2010 to 39% in 2015, while the fraction of
over the same period. Interms of NHSC program type, virtually all the increase in field strength

in the second half of the period is attributable to LRP. Also, female providers represented 74%

of all participants in 2015 (up from 69% in 2010, and 64% in 2005), while the fraction of White

providers increased from 54% in 2010 to 68% in 2015. In Appendix Table A.1 we present the

distribution of the NHSC workforce by provider discipline. It is clear that there was a substantial

increase in the number of mental health providers in the last few years.

In Table 1.2 we present the characteristics of the new providers who join service in every year
between 2000 and 2015. Focusing on new entrants, one can notice that the number of
providers starting service in 2010 is almost double the number of new entrants in 2009. Also,
the new entrants that started service after 2010 were more likely to be White, female, non-
physicians and joining the program through LRP. These recent flows into the NHSC workforce
ended up changing the distribution of the NHSC workforce as we show in Table 11.1.
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Table II.1: Select Socio-Demographic Characteristics of NHSC Participants by Entry Year

Entr
y40]00] 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 AN ES)

Total 1,063 1,464 2,396 3,009 3,421 3,386 3,239 3,180 4,239 7,080 9,768 9,585 8,489 10,392 10,513
Type
MDs 592 685 874 1,364 1,684 1,998 2,025 1,979 1,977 2,435 3,515 4,395 4,295 3,849 4,400 4,088
NP/PAs 227 254 391 635 807 865 799 767 731 1,081 2,095 3,015 2,879 2,474 3,116 3,179
Other 100 124 199 397 518 558 562 493 472 723 1,470 2,358 2,411 2,166 2,876 3,246
Gender
Males 398 443 552 891 1,129 1,247 1,208 1,136 1,091 1,368 2,057 2,708 2,597 2,280 2,762 2,699
Females 520 619 911 1,504 1,879 2,173 2,177 2,102 2,088 2,869 4,878 6,904 6,831 6,049 7,479 7,734
Program
LRP 806 880 1,186 2,057 2,622 2,960 2,855 2,658 2,596 3,624 6,498 9,205 9,011 7,911 9,768 9,971
SP 113 183 278 339 387 461 531 581 584 615 582 563 574 578 624 542
Age 36.4 36.2 36.5 36.6 36.5 36.2 36.2 35.9 35.8 35.8 36.3 36.6 36.4 36.2 36.3 36.6
Race/
Ethnicity
White 89 250 475 918 1,246 1,408 1,378 1,341 1,345 1,829 3,846 5,920 6,051 5,457 6,947 7,199
Black 18 35 57 99 129 185 188 181 189 244 596 986 1,051 998 1,223 1,252
Hispanic 802 760 882 1,284 1,494 1,663 1,675 1,566 1,470 1,872 1,771 1,632 1,299 945 833 558
Other 10 18 50 95 140 165 145 151 176 294 867 1,230 1,184 1,089 1,389 1,504
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Table 11.2: Select Socio-Demographic Characteristics of NHSC New Entrants by Entry Year

X 000 00 00 00 004 00 006 00 008 009 010 0 0 0 014 0
Total 919 438 714 1,236 1,152 1,341 1,072 1,033 988 1,958 3,627 3,761 2,402 2,157 2,731 2,859
Type

MDs 592 240 373 653 588 730 576 532 556 923 1,499 1,346 858 701 897 804
NP/PAs 227 124 227 337 337 350 281 304 240 602 1,213 1,241 735 669 901 930
Other 100 74 114 246 227 261 215 197 192 433 915 1,174 809 787 933 1,125
Gender

Males 398 167 243 460 416 464 350 331 317 568 964 970 607 538 673 643
Females 520 271 471 776 736 877 722 702 671 1,389 2,520 2,780 1,794 1,616 2,054 2,214
Program

LRP 806 347 573 1,086 970 1,141 858 822 812 1,766 3,482 3,616 2,214 | 2,004 2,569 2,762
SP 113 91 141 150 182 200 214 211 176 192 145 145 188 153 162 97
Age 36.4 36.6 36.7 36.7 36.5 36.4 36.2 35.7 36.1 35.8 36.9 37.0 36.5 36.8 37.2 37.1
Race/

Ethnicity

White 89 168 261 521 506 546 463 462 452 891 2,342 2,577 1,616 1,532 1,965 2,018
Black 18 19 28 52 52 86 57 65 58 112 367 439 312 274 329 334
Hispanic 802 242 391 615 530 643 513 447 411 803 306 312 209 63 57 43
Other 10 9 34 48 64 66 39 59 67 152 612 433 265 288 380 464
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The NHSC administrative files do not contain information on the location of providers after

program completion. Also, they do not containt he partici pantés National P
(NPI1) number, or other unique identifiers which would enable us to track their location after

program completion. We therefore rely on our additional data sources to identify the

participants6é NPl and then subsequently determine where
completion. These data sources, which are also used to identify non-participant providers, are:

the Medicare Providers File developed from Medicare claims data over the period 2005-2014;

and the Provider 360 File, a proprietary file containing comprehensive information on most

medical providers in the United States.

Finally, we employ data from HRSA with information on HPSA designations, types, disciplines,
sites and scores. We use the most recent file of these data, which was compiled in December
31, 2013. The reader is referred to a detailed discussion of these datasets in Lewin (2014).

The Medicare provider file contains a total number of providers between 639,197 and 940,690
in each year of the 2005-2014 period.®> Table 11.3 shows the number of providers by type in
each year. The data from the 2005-2011 period is the same data as in Lewin (2014), whereas
datafortheyears2012-2 014 come from?“CMS6s website.

Table II.2: Number of Providers by Type in Each Year (Medicare Provider Data)

Year MDs NP/PAs Other Total

2005 421,574 23,774 170,048 639,197
2006 449,349 27,751 182,496 686,709
2007 495,998 35,959 224,794 791,004
2008 515,583 42,235 237,500 834,113
2009 529,978 46,946 245,442 864,565
2010 544,509 52,447 254,317 896,932
2011 559,338 59,465 264,718 933,575
2012 524,557 52,329 264,226 883,213
2013 532,167 59,551 273,855 912,153
2014 536,482 67,605 285,973 940,690

HPSA Designations and HPSA Scores

HRSA also provided Lewin with a detailed file containing information on all HPSA sites as of
December 2013. As of December 2013, there were 5,976 primary care HPSAs, 4,758 dental
care HPSAs and 3,876 mental health HPSAs. This file includes information on each HPSA: ID,
name, status, type, discipline, HPSA score and detailed geographic identifiers. In Table I1.4
below we present the number of HPSA sites by HPSA disciplines (i.e., primary care, dental
health and mental health) and by the main HPSA types (facility HPSAs, single county HPSAS,
Census tract HPSAs and minor civil division HPSAs).®

% These providers include both primary care practitioners and non-primary care practitioners.

* Available at: https://www.cms.gov/research-statistics-data-and-systems/statistics-trends-and-reports/medicare-
provider-charge-data/physician-and-other-supplier.html.

® A minor civil division is a term used by the Census to designate the primary governmental or administrative divisions
of a county, such as a civil township, precinct, or magisterial district.
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Table 11.3: Distribution of HPSA Sites by Disciplines and Types

Discipline Facility Single County | Census Tract Minor Civil Division

Primary Care

Count 3,270 1,746 9,981 3,384 18,381
Percent 17.79 9.50 54.30 18.41 100
Dental Health

Count 2,676 1,695 7,334 1,083 12,788
Percent 20.93 13.25 57.35 8.47 100
Mental Health

Count 2,715 2,408 4,401 394 9,918
Percent 27.37 24.28 44.37 3.97 100

As most of our empirical analysis was at the zip code level, the next step was to determine

whet her the zip code associated with eacWe provide
used the dataset we received from HRSA containing information on all HPSAs and constructed

an algorithm to determine whether -cunfyHRSA,i der 6s zi
Census tract HPSA, Census division HPSA, or a facility HPSA. More details are available in

Lewin (2014).

Next, we mapped the detailed health care occupation (available in P360) of each nhon-NHSC
participant into the corresponding NHSC discipline. The list of NHSC disciplines is presented in
Table 11.5 along with the distribution of providers by these disciplines in the overall population of
NHSC participants and in the sample of participants we identified in the first analytic dataset.
Table 1.5 also provides the average age of providers (at entry in NHSC service) and the
distribution by gender and HPSA type.

Analytic Datasets

Of the total of 28,388 individual NHSC participants we identified a number of 12,903 NHSC
alumni in the first analytic dataset and a number of 24,173 providers in the second analytic
dataset. In the first analytic dataset, 9,435 providers served in Primary Care HPSAs, 2,631
served in Mental Care HPSAs, and not surprisingly, only 27 served in Dental Care HPSAs. This
is because a very small number of dentists and dental workers bill Medicare, and thus are not
captured in the Medicare data. The same limitation applies to OB-GYN physicians and
Pediatricians and other smaller categories of primary care physicians, since they rarely bill
Medicare. As shown in Table II.5, with the exception of Dental Care providers, the sample of
NHSC alumni we identify in the first analytic dataset appears to resemble the overall population
of participants in terms of provider discipline, age at entry and gender.
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Table 11.4: Comparison between NHSC Providers in the Overall Population and in

the First Analytic Dataset

A CEiroris | GEinmemaes

Allopathic Physician 5,199 3,644
Osteopathic Physician 1,592 1,238
Chiropractor 13 10
Certified Nurse Midwife 698 262
Dentist 3,049 19
Health Service Psychologist 2,028 751
Licensed Clinical Social Worker 2,987 934
Licensed Prof Counselor 2,867 49
Marriage and Family Therapist 450 14
Nurse Practitioner 5,010 2,888
Pharmacist 26
Physician Assistant 3,708 1,238
Psychiatric Nurse Specialist 89 57
Registered Dental Hygienist 672 8
TOTAL 28,388 12,093

Age (at Entry) 36.7 37.4
Gender

Males 8,109 4,034

Females 20,113 8,059
HPSA Type

Primary Care 15,080 9,435

Mental Health 9,587 2,631

Dental 3,721 27

TOTAL 28,388 12,093

We complete the construction of the first analytic dataset by eliminating the following groups of
non-NHSC participant providers: (i) those who did not fall under any one of the NHSC discipline
types; (ii) those who did not serve in HPSAs; (iii) those who served in HPSAs where no NHSC
participant served over the 2005-2014 period; and (iv) specialists (cardiologists, dermatologists
etc.). The purpose of these data restrictions was to ensure a degree of comparability between
NHSC participants and non-NHSC participants who served in HPSAs. We ended up with a total
of 289,675 non-participant providers serving in primary care HPSAs and a total of 25,324 non-
participants serving in mental health HPSAs. The main characteristics of non-participants are

presented in Table II.6.
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Table 11.5: Non-NHSC Providers Serving in Primary Care and Mental Health

Characteristics

HPSAs in the First Analytic Dataset

Primary Care HPSA

Mental Health HPSA

Discipline Non-NHSC Providers Percent Non-NHSC Providers Percent
Physician 215,731 74.5 11,379 44.9
Certified Nurse Midwife 870 0.3
Health Service
Psychologist B 5814 230
Licensed Clinical Social
Worker -- 6,192 24.5
Licensed Professional
Counselor B 367 1.4
Marriage and Family
Therapist B e L
Nurse Practitioner 53,590 18.5 1,566 6.2
Physician Assistant 19,484 6.7
TOTAL 289,675 100.0 25,324 100.0
Age (at Entry)° 43.7 = 51.7 =
Gender
Males 168,917 58.3 11,895 48.8
Females 120,758 41.7 13,429 51.2
TOTAL 289,675 100.0 25,324 100.0

The main advantage of the first analytic dataset stems from the fact that it allows us to track the
location of providers after they complete their NHSC service. However, the number of NHSC
providers is potentially limited. We therefore constructed a second analytic dataset relying only
on NHSC data, P360 data and HPSA data. The main feature of this dataset is that it provides
information on the NHSC providers6 |l ocation
termination and January 2015 (i.e., the time when P360 information is recorded).

The number of NHSC participants in this second dataset increases to about 24,173. As
expected, the distribution of NHSC providers by discipline resembles the distribution from the
overall NHSC population more closely (Table 11.7). Also, the other characteristics of participants
from the second dataset are more similar to the characteristics from overall population of
participants.

® This is the average age of non-participant providers when they first appear in the Medicare data.
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Table I1.6: Comparison between NHSC Providers in the Overall Population and in

the Second Analytic Dataset

All NHSC Providers NHSC in Second Data Set

Allopathic Physician 5,199 4,875
Osteopathic Physician 1,592 1,507
Chiropractor 13 11
Certified Nurse Midwife 698 622
Dentist 3,049 2,606
Health Service Psychologist 2,028 1,642
Licensed Clinical Social Worker 2,987 2,358
Licensed Professional Counselor 2,867 2,135
Marriage and Family Therapist 450 362
Nurse Practitioner 5,010 4,473
Pharmacist 26 12
Physician Assistant 3,708 3,262
Psychiatric Nurse Specialist 89 77
Registered Dental Hygienist 672 231
TOTAL 28,388 24,173

Age (at Entry) 36.7 36.7
Gender

Males 8,109 7,274

Females 20,113 16,899
HPSA Type

Primary Care 15,080 13,714

Mental Health 9,587 7,622

Dental 3,721 2,837

TOTAL 28,388 24,173

. ____________________________________________________________________________________________________________________________________________________________|
NOTE: The total number of matched NHSC providers presented in the above table is limited to

providers with a valid NPI.

NHSC-eligible Unfunded Providers

A new dataset that was made available for this study by HRSA includes those providers who
were considered eligible to participate in the program, but ultimately did not receive funding from
NHSC, largely due to funding limitations. This category of providers is important, as it
potentially represents a more adequate comparison group than the non-participating providers
who serve in HPSAs. Non-participating providers are likely to be different from NHSC
participants across characteristics we cannot account for in the data. However, if one can
assume that program participation is in essence randomly distributed across pool of actual
participants and eligible unfunded providers, then the latter category can serve as a proper
comparison group and thus offer the possibility to shed more light into the estimation of direct
program effect on the retention of providers in HPSAs.

There are 1,318 eligible unfunded providers who submitted an NHSC application between 2013
and 2015. We exclude from the analysis the 503 providers who applied in 2015, as we are not
able to track their location in our provider datasets. In Provider360, we identified 166 and 158
primary care providers who applied in 2013 and 2014, respectively, and 76 and 38 mental
health providers who applied in 2013 and 2014, respectively. We track the location of these

providers for one or two years in Provider360.

IEwiNGROUP
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Retention Measures
To analyze retention patterns, as in Lewin (2014), we construct four variables:

u Serving in the same HPSA and in the same county. This variable takes the value of 1 if
the NHSC provider remains in the same county as the one where he or she served in
NHSC, and O otherwise.

u Serving in a HPSA in another county. This variable takes the value of 1 if the NHSC
provider remains in a HPSA that is located in a different county than the one in which he
or she served while in NHSC service, and 0 otherwise.

u Serving in a non-HPSA from the same county. This variable takes the value of 1 if the
NHSC provider moves to a non-HPSA area from the county where he or she served
while in NHSC, and 0 otherwise.

u Serving in a non-HPSA in another county. This variable takes the value of 1 if the NHSC
provider moves to a non-HPSA area from another county than the county he or she
served while in NHSC, and 0 otherwise.

We create these measures for non-participants as well, but the reference point is not the year
when they left service, butt he f i r st vy etleeyapgeéir intha Meadicaye elaa; Wdsing
the above variables, we construct retention rates as the ratios between the number of providers
in the same (or any) HPSA and the total number of providers leaving service in a given year.
These rates are calculated one year after separation from NHSC, two years after separation
from NHSC and so on. In the case of non-participants the annual retention rates are calculated
one year since the start year, two years since the start year and so on for each cohort.

In past literature, retention was approached in multiple ways, with a focus on the length of
retention in high need areas, the interval at which retention is measured, or defined by the

| ocati on6s . Previoss retetion stodéee tdat used retention measures defined by
these criteria include Konrad et al. (2000), Holmes (2004), Holmes (2005), Pathman et al.,
2012(a), Pathman et al., 2012(b), or Pathman and Konrad (2012).
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Retention of NHSC Participants in HPSAs

Before we analyze the retention patterns of NHSC participants, it is important to articulate a
conceptual framework to guide the interpretation of the empirical results. In Lewin (2014) we
constructed a theoretical model of location decisions made by providers. In this chapter we
reiterate the main structure and predictions of the model, and then present the retention
analysis as viewed from the perspective of this model.

Conceptual Framework

In our previous study (Lewin, 2014), we specified a theoretical model of geographic location
choices made by various groups of providers. In this model, the individual provider is assumed
to periodically make choices of where to live and practice, guided by which location is offering
the highest utility. This utility is a function of: pecuniary factors (compensation package), non-
pecuniary factors (such as preferences for a location type, such as a HPSA); and random
shocks. In the simple case of two locations, one being a HPSA, and another one being a non-
HPSA location, the model predicts that the probability of choosing to locate in a HPSA increases
with the wage differential between the HPSA and non-HPSA locations, as well as with the
preference differential between the two locations.

When NHSC is available and all else is constant the probability of an eligible provider to choose
to locate in a HPSA increases. More importantly, the NHSC award can attract to HPSAs
providers with a strong distaste (or negative preferences) for HPSAs, to the extent that the
NHSC award may be large enough to compensate for that negative preference. Assuming that
is the case, the direct implication is that the number of providers who serve in HPSAs is most
likely greater than the number of providers who would serve there had there been no program.
These additional providers who are directly induced by the program to locate in HPSAs reflect a
recruiting effect of the program.

If the program generates a recruiting effect as we define it above, it must follow that the average
preference for a HPSA location in the population of NHSC participants is lower than in the
population of non-participants who serve in HPSAs. This is driven by the additional providers
who serve in HPSAs despite the fact that they dislike those locations, and do so only as a result
of the program award. Also, those providers who serve in HPSAs without being NHSC
participants must have sufficiently high preferences for HPSA locations since they do not need
any additional incentive to serve there.’

The difference in the average preference for HPSAs between the participants and non-
participants has a direct impact on the HPSA retention rate. As participants have a lower
average preference, they are less likely to remain in HPSAs after they complete their NHSC
obligation. In contrast, non-participating providers are more likely to remain in HPSAs over time,
since they serve there in the first place, without the added incentive of the program. Therefore,
the post-obligation retention rates of participants will be lower than those of non-participants.

In the case when the HPSA retention of the two provider groups is exactly the same, it must be
because there is no differenceb et we en t h e apemgetHPSAiprefarenteshé non-
participants6 aver age HP S Ahisintuenf weuldeeflectehat the program was not
successful in attracting additional providers, i.e., providers who would not locate in HPSAs
without the incentive. In other words, the recruiting effect of the program would be zero, and all
participants are simply providers who would have served in HPSAs without the program. In this

" Of course, an implicit assumption is that the wages of participants and non-participants serving in HPSAs are the
same.
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case, the program award is a payment that does not change the behavior of participants in a
desired way. On the contrary, when a large difference in the HPSA retention rates is reflected,
in light of our conceptual framework, it is consistent with a large recruiting effect of the program,
and thus points to the programbés success 1in

We also define a program retention effect as the increase in time served in HPSAs by providers
beyond what would be supplied in the absence of the program. In other words, the program has
a retention effect if the average time spent in HPSAs by providers is larger than what they would
have spent had there been no program.

Retention Measures Using Longitudinal Data (First Analytic Dataset)

In Figure 111.1 we start with retention rates in primary care HPSAs by years elapsed since
separation from service (for participants) and by years since start year (for non-participants).

Using data from the first analytic dataset, we find that about 79% of the NHSC participants
serve in primary care HPSAs one year after completion of their NHSC service. Less than half of
participants who are still in primary care HPSAs one year after separation are actually in the
same county as the one in which they served while in service (i.e., 43% of participants). There is
a fairly steep decline in the retention rate in years 2 and 3 after separation (by about 10 and 3
percentage points, respectively), followed by a lower decline thereafter.

Figure II1.3: Retention Rates of NHSC Participants and Non-Participantsd Primary
Care
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Focusing on non-participants, we note that their retention rates in primary care HPSAs are
always higher than the retention rates of participants, both in terms of retention in the same
HPSA as well as in terms of retention in a different HPSA. Their retention also drops after we

attra

first observe them in the data (their-06startd yea
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participants in HPSAs, 94% of them are still in HPSAs. Moreover, a very large fraction of them
(89% of all non-participants) remain in the same HPSAs where they were first observed. The
retention rates in any HPSAs decline by about 3-4 percentage points every year thereafter,
while the retention rates in the same HPSA decline at a slightly faster rate (about 6-7
percentage points per year). These rates indicate that once non-participant providers serve in a
HPSA, they tend to remain in those areas, and to some extent even when they move, they
migrate from one HPSA to another.

In Figure 111.2 we present the retention rates in mental health HPSAs. The retention rates of
participants are lower in mental health HPSAs than in the case of primary care HPSAs. The
fraction of participants serving in the same HPSA as during the program drops from 35% in the
first year to 29% in the second year, and to 27% in the third year since separation. From then on
it hovers between value of 19% and 24%. The retention rate of participants in any mental
health HPSA is relatively constant over the years, ranging between 56% and 67%.

Similar to primary care HPSAs, non-participants in mental health HPSAs are more likely to stay
in the same HPSA than participants. Their retention rate declines by 3-4 percentage points
each year since the start year, while the retention rate in any HPSA declines at a lower rate,
about 2-3 percentage points. It is important to note that the retention rate in any mental health
HPSA is similar across participants and non-participants, especially in the further out years.

Figure lll.4: Retention Rates of NHSC Participants and Non-Participantsd
Mental Health
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It is important to note that we dropped from the retention analyses in Figures Il.1 and Il1.2 the
NHSC participants who left service in 2015, which is the last year of our timeframe.
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Retention Measures Using the Second Analytic Dataset

So far, we have discussed retention statistics using only the first analytic dataset, which is
based on NHSC, Medicare and P360 data. While this analytic dataset is very useful in that it
tracks the parfpiactpanpadtadd|l memti on over t
identified in this dataset may be arguably viewed as small (around 12,093 providers of the total
of 28,388). We address this issue by presenting in Tables I11.1-11.3 the retention rates of NHSC
participants using the second analytic dataset. However, we can only construct retention rates
as of January 2015, the time when the P360 data was last available to us. We ended up using a
number of 16,963 participants for the retention analyses we present below.

The rates in Tables 111.1-111.3 indicate the fraction of participants who remain in the same HPSA
or any HPSA between the time of service completion and January 2015. As a result, the
fraction remaining in HPSAs for the cohort of providers exiting NHSC in 2014 represents a 1-
year retention rate, for those exiting in 2013 it is a 2-year rate and so on. Although the rates in
Table Ill.1 are not directly comparable to the rates plotted in Figure 1l1l.1, they nonetheless paint
a similar picture regarding the retention of participants in HPSAs after service completion.

Given that the retention rates in Tables I11.1-111.3 are inherently cohort-specific, we constructed
cohort-specific retention rates using the first analytic dataset (Tables A.2 and A.3 in the
Appendix). Tables A.2 and A.3 allow for a direct comparison between the retention rates from
the first analytic dataset and the retention rates from the second analytic dataset (in Tables I11.1
and 111.2). As the retention rates from the first analytic dataset are virtually indistinguishable
from the retention rates from the second analytic dataset, we conclude that the first dataset
provides a comprehensive and representative picture of the entire sample of NHSC participants.

Another advantage of the second analytic dataset was that it allowed us to construct retention
rates for providers in Dental Health HPSAs. These rates could not have been constructed with
data from the first analytic dataset, as the sample size of dental health providers billing
Medicare was extremely small. As can be noticed in Table 111.3, the retention rates of dental
health participants were similar to the retention rates of providers in primary care and mental
health HPSAs.
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Table I1l.1: Retention Rates of NHSC Participants as of January 20158 Primary

Care
Year of Exit HPSA & same | HPSA & other Non-HPSA & Non-HPSA & Total matched
from NHSC county county same county other county in P360 data
2000 30 64 12 49 155
2000 19.35% 41.29% 7.74% 31.61%
2001 36 62 8 44 150
2001 24.00% 41.33% 5.33% 29.33%
2002 47 59 9 37 152
2002 30.92% 38.82% 5.92% 24.34%
2003 83 93 16 50 242
2003 34.30% 38.43% 6.61% 20.66%
2004 160 176 38 113 487
2004 32.85% 36.14% 7.80% 23.20%
2005 196 211 44 127 578
2005 33.91% 36.51% 7.61% 21.97%
2006 222 202 52 136 612
2006 36.27% 33.01% 8.50% 22.22%
2007 190 182 37 110 519
2007 36.61% 35.07% 7.13% 21.19%
2008 230 144 33 93 500
2008 46.00% 28.80% 6.60% 18.60%
2009 203 136 42 110 491
2009 41.34% 27.70% 8.55% 22.40%
2010 287 150 52 113 602
2010 47.67% 24.92% 8.64% 18.77%
2011 598 333 133 210 1274
2011 46.94% 26.14% 10.44% 16.48%
2012 857 306 158 208 1529
2012 56.05% 20.01% 10.33% 13.60%
2013 217 88 40 53 398
2013 54.52% 22.11% 10.05% 13.32%
2014 832 238 115 99 1284
2014 64.80% 18.54% 8.96% 7.71%
2015 854 0 161 0 1015
2015 84.14% 0.00% 15.86% 0.00%
Total 5,042 2,444 950 1,552 9,988
Total 43.11% 29.30% 8.51% 19.09%
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Table 111.2: Retention Rates of NHSC Participants as of January 20159

Mental Health

from NHSC county county same county other county in P360 data
2000 16 14 1 9 40
2000 40.00% 35.00% 2.50% 22.50%

2001 12 20 1 13 46
2001 26.09% 43.48% 2.17% 28.26%

2002 19 22 1 11 53
2002 35.85% 41.51% 1.89% 20.75%

2003 39 32 3 28 102
2003 38.24% 31.37% 2.94% 27.45%

2004 84 56 11 26 177
2004 47.46% 31.64% 6.21% 14.69%

2005 71 61 15 40 187
2005 37.97% 32.62% 8.02% 21.39%

2006 103 74 12 44 233
2006 44.21% 31.76% 5.15% 18.88%

2007 112 64 17 37 230
2007 48.70% 27.83% 7.39% 16.09%

2008 114 57 12 35 218
2008 52.29% 26.15% 5.50% 16.06%

2009 99 57 19 39 214
2009 46.26% 26.64% 8.88% 18.22%

2010 146 76 25 35 282
2010 51.77% 26.95% 8.87% 12.41%

2011 390 141 64 106 701
2011 55.63% 20.11% 9.13% 15.12%

2012 550 182 77 120 929
2012 59.20% 19.59% 8.29% 12.92%

2013 132 43 12 20 207
2013 63.77% 20.77% 5.80% 9.66%

2014 489 132 44 67 732
2014 66.80% 18.03% 6.01% 9.15%

2015 585 0 103 0 688
2015 85.03% 0.00% 14.97% 0.00%

Total 2,961 1,031 417 630 5,039
Total 49.95% 27.09% 6.48% 16.47%
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Table lll. 3: Retention Rates of NHSC Participants as of January 201506

Dental Health

from NHSC county county same county other county in P360 data
2000 8 15 0 9 32
2000 25.00% 46.88% 0.00% 28.13%

2001 9 18 1 11 39
2001 23.08% 46.15% 2.56% 28.21%

2002 11 14 5 16 46
2002 23.91% 30.43% 10.87% 34.78%

2003 15 27 5 24 71
2003 21.13% 38.03% 7.04% 33.80%

2004 31 27 9 31 98
2004 31.63% 27.55% 9.18% 31.63%

2005 29 37 11 22 99
2005 29.29% 37.37% 11.11% 22.22%

2006 40 30 13 42 125
2006 32.00% 24.00% 10.40% 33.60%

2007 36 26 12 27 101
2007 35.64% 25.74% 11.88% 26.73%

2008 26 24 5 26 81
2008 32.10% 29.63% 6.17% 32.10%

2009 36 17 11 26 90
2009 40.00% 18.89% 12.22% 28.89%

2010 47 13 11 21 92
2010 51.09% 14.13% 11.96% 22.83%

2011 107 46 16 39 208
2011 51.44% 22.12% 7.69% 18.75%

2012 143 58 24 40 265
2012 53.96% 21.89% 9.06% 15.09%

2013 43 19 12 17 91
2013 47.25% 20.88% 13.19% 18.68%

2014 150 65 34 36 285
2014 52.63% 22.81% 11.93% 12.63%

2015 159 0 54 0 213
2015 74.65% 0.00% 25.35% 0.00%

Total 890 436 223 387 1,936
Total 39.05% 26.66% 10.04% 24.25%

Finally, Tables A.4 and A.5 in the Appendix show no substantial variation in the retention rates
of providers by provider type. Primary care participants are slightly more likely to stay in the
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same HPSA same county and less likely to stay in HPSAs in other counties than NP/PAs, while

mental health physicians are in general less likely than NP/PAs to remain in HPSAs. We return

to this issue in Chapter IV to determine whether differences in retention rates remain after we

adjust for the providerdéds age, gendharacteasticdk ot her i

A Comparison with Previous Retention Results

In Lewin (2014), the retention rates are shorter, given the shorter timeframe (up to six years
using the first analytic dataset). For the years since separation that overlap with those available
in Lewin (2014), we can compare the retention rates directly.

In the case of primary care providers, the fisame
separation from service are lower than in the previous study. Specifically, the retention rates

from this study are between 6 to 10 percentage points lower than in Lewin (2014) for the first

years since separation, with the difference being larger in the further-out years. This suggests

that the primary care providers who left NHSC in the more recent years leave the HPSA where

they served at higher rates than before.

However, when compar i ng ratds,ettuimsontyhatidlfhctighdher et ent i on
retention rates from this study are smaller than the ones reported in Lewin (2014), the
diferences are much smaller than in the3peaentageof fisam

points). This suggests that NHSC alumni still remain in HPSA at elevated rates (just as
documented in Lewin 2014), but the moves from the fsoasme HPSAO
more frequent in the recent years than in the past.

Similarly, in the case of ment al health providers
Lewin (2014), by values between 2 and 12 percenta
retention are much smaller (between 1 and 2 percentage points, with one exception). As in the

case of primary care providers, this points to: (i) an increase in the frequency with which

providers move out of the HPSAs where they served while in NHSC; and (ii) a large fraction of

these moves out of fAsame HPSAO have as a destinat
HPSAO retention is overall very close to the fAany

As we explain above, in our theoretical framework a zero difference between the retention rates
participants and non-participants is equivalent to a zero recruiting effect. When the program is
successful in attracting providers who would not serve in HPSAs without the incentive, then the
program has a recruiting effect, and since the average HPSA preference for the newly attracted
providers is lower than the average preference of the rest of the providers, it follows that the
post-obligation retention rate of participants is lower than that of non-participants. Importantly,
the retention differential becomes larger when the recruiting effect is larger.

In Lewin (2104), the average retention differential between non-participants and participants
over the first six years since separation/start year is 11.7 percentage points for primary care
providers, and 3.3 percentage points for mental health providers. It turns out that in this study
the average retention differential over the first six years since separation/start year is 13.6 and
5.4 percentage points for primary care and mental health providers, respectively. This increase
in the retention differential is consistent with an increase in the program recruiting effect. Itis in
fact possible that the increase in the program generosity and program outreach that were an
outgrowth of the ACA and ARRA changes in the 2009-2011 period resulted in more and more
providers who would not have served in HPSAs in the absence of the NHSC award. If that were
the case, then these new program participants had a smaller retention rate, potentially indicating
that the programdéds recruiting effect over the | as
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Retention of Participants by Place of NHSC Service

We also analyze the retention patterns of NHSC providers by the place of service to understand
whether the institution type they work in is associated with their propensity to remain in HPSAs
after service completion.

In Table I11.4 we investigate the retention of providers by whether they were working in a

Federally Qualified Health Center (FQHC) at the time of NHSC completion. Using the first

analytic dataset,t we construct the fAsame HPSAO atmd fAany HPSA
participants who leave service from a FQHC and compare them with all NHSC alumnidé s r. at e s

Table Ill.4: Comparison of Retention Trends by NHSC Place of Service (FQHC vs
non-FQHC locations) 1 Primary Care

Separation Year Same HPSA Any HPSA

In FQHC
1 49.1% 79.8%
2 41.9% 74.5%
3 39.5% 70.9%
4 36.0% 70.0%
5 35.4% 69.1%
6 35.3% 69.3%
7 36.6% 70.5%
8 33.9% 71.0%
9 36.0% 70.1%
10 30.7% 72.3%

All NHSC
1 43.0% 78.6%
2 32.8% 73.2%
3 29.8% 70.4%
4 27.4% 70.0%
5 27.1% 69.6%
6 25.5% 68.9%
7 25.8% 69.2%
8 22.8% 69.3%
9 22.1% 67.4%
10 19.0% 67.5%

As shown in Table I11.4, providers who serve in FQHCs are virtually across the board more likely
to serve in HPSAs after they complete their NHSC obligation. This may potentially indicate that
providers who find employment in FQHCs are typically more inclined to serve the populations
that seek medical services at FQHCs. If the retention rates in Table II.4 represent any
indication that the FQHC participants have a higher preference for serving in HPSAs, it may
also be the case that a number of these providers would have gone to HPSAs even in the
absence of the NHSC award.
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Determinants of Provider Retention in HPSAs

Next, we attempt to determine how much of the retention differential between participants and
non-participants is due to the program, and how much due to other characteristics.

Econometric Model

For this purpose, we used the data on NHSC participants and the data on non-participants from
the first analytic dataset to estimate regression models in which we control for observable
characteristics on each individual (} ), local area characteristics (€) and an indicator for
program participation ( Progi)

o | Diéegqaky Lo - (1)

We estimated model (1) by usingt he &ésame HPSA6 and the dbdany
the dependent variable, respectively. The coefficient of interest, | , indicates the impact of
NHSC program participation on the number of years served in a HPSA. The X vector included
individual-level characteristics like age, gender and provider type, while the Z vector included

Census division indicator variables and local area characteristics (at the zip code level), such as:

family income, poverty rate, percent White, percent Black, fraction of the population over 25 with
a high school degree and percent of the population over the age of 65. These variables helped
control for factors that retain or induce providers to leave from their initial place of service.

Main Results

As in Lewin (2014), we estimated model (1) using a logit specification, separately for primary
care and mental health HPSAs, and by wusing
as dependent variables. The coefficient estimates are shown in Tables IV.1-1V.4. In each of
these tables we present 10 models, one for each year elapsed since separation or start year.

In all models of Table V.1 we estimate a lower probability of remaining in the same primary
care HPSA for participants relative to non-participants. Female providers were slightly less
likely to remain in HPSAs, and older providers were more likely to remain in the same HPSA
over time. We detect no systematic differences by provider type. Providers leaving service or
appearing for the first time in the data in the earlier years (2005 or 2006) had a higher
probability of remaining in the same HPSA relative to those whose separation/start year
occurred later. It is important to note that the coefficient estimates on the local area
characteristics are in many cases statistically significant, indicating that providers are more likely
to remain in HPSAs where the poverty rate is higher, the fraction of older population is higher
and the ratio of individuals over the age of 25 with a high school degree is lower.®

The first year of the analytic dataset was 2005 for non-participants. We coded the start year
variable to take the value of 1 for all non-participants, although some of them may have been in
their locations for longer periods. We did not detect any differences in the main regression
coefficients if we included only providers of ages that are similar to the age of participants.

8n Tables IV.1-1V.4, we report in parentheses robust standard errors, clustered by HPSA. The base
group is defined as providers who are: male, age 26-35, non-physician and non-NP/PA, having a start
year of 2012 or later, and serving in the Northeast. The coefficient on any of the dummy variables
included in these models shows the estimated difference relative to the corresponding excluded category.
We do not report the intercept and the coefficients on the Census division dummies for reasons of space.
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TableIV.1: i Sa me H PagiAModels of Retentiond Primary Care

NHSC -2.316%* | -2.035%* | -1.614%* | -1.470%* | -1.405%* | -1.439%* | 1457+ | 16520 | 1625+ | -1 8310

Participant | (0.057) (0.061) (0.060) (0.068) (0.079) (0.084) (0.092) (0.104) (0.117) (0.158)

Fomale -0.010 -0.031% | -0.025* | -0.054** | -0.059%* | -0.065*** | -0.121** | -0.132%* | -0.144%* -0.010
(0.018) (0.015) (0.014) (0.014) (0.015) (0.015) (0.019) (0.019) (0.020) (0.021)

Age 36.45 0.180%* | 0.230%* | 0.207** | 0.222%* | 0.213%* | 0.177** | 0.123* -0.106* 0.113 0.030
(0.019) (0.020) (0.021) (0.021) (0.027) (0.034) (0.049) (0.064) (0.117) (0.177)

oy 0.477+* | 0.573%* | 0.559%* | 0.626** | 0.647** | 0.641%* | 0.568** | 0.349%* | 0.574%* 0.393*
(0.028) (0.027) (0.027) (0.027) (0.031) (0.038) (0.050) (0.065) (0.117) (0.179)

Age 56.65 0.659%* | 0.770%* | 0.778%* | 0.847%* | 0.888** | 0.905** | 0.846** [ 0.651** | 0.885%* | 0.672%**
(0.039) (0.036) (0.035) (0.034) (0.036) (0.043) (0.052) (0.067) (0.119) (0.180)

Age Over 0.914%* | 1.104%* | 1.097%* | 1153 [ 1208%* | 1.207%* | 1.240"* [ 1.029%* | 1.251%* | 0.966%*

65 (0.064) (0.057) (0.050) (0.050) (0.048) (0.050) (0.065) (0.074) (0.122) (0.181)

VD -0.011 | -0.463** | -0.406** | -0.253* -0.402* -0.342* 0.235 0.312 0.499 -0.127
(0.153) (0.145) (0.138) (0.151) (0.165) (0.184) (0.329) (0.385) (0.371) (0.400)

NP 0.128 -0.290%* -0.226 -0.071 -0.243 -0.212 0.390 0.447 0.599 0.104
(0.157) (0.148) (0.141) (0.154) (0.169) (0.185) (0.328) (0.385) (0.373) (0.401)

oA 0.007 | -0.428** | -0.364* -0.248 -0.389* -0.361* 0.156 0.180 0.393 -0.110
(0.163) (0.151) (0.144) (0.157) (0.177) (0.187) (0.331) (0.389) (0.380) (0.408)

Start Year | 0.172%* -0.018 | 0.408** | 0.760%* | 0.695%* | 0.739%* | 0.766** | 0.641%* | 0.614**

2005 (0.033) (0.028) (0.036) (0.036) (0.039) (0.035) (0.030) (0.026) (0.029)

Start Year -0.065 | -0.492%** 0.023 | 0.363** | 0.289%* | 0.445%* | 0.473** | 0.318%**

2006 (0.044) (0.039) (0.042) (0.039) (0.039) (0.036) (0.037) (0.033)

Start Year | -0.281%* [ -0.565% 0012 | 0.352% | 0245%* | 0.418%* | 0.385%*

2007 (0.038) (0.035) (0.041) (0.037) (0.037) (0.034) (0.031)

Start Year | -0.194%* | -0.604** | -0.150%* | -0.121%* -0.015 | 0.112%*

2008 (0.038) (0.037) (0.043) (0.034) (0.038) (0.036)

Start Year | -0.197** | -0.672** | -0.705** | -0.098** -0.073*

2009 (0.040) (0.038) (0.042) (0.037) (0.040)

Start Year | -0.249%* | -1.436** | -0.563%* -0.052

2010 (0.044) (0.039) (0.043) (0.036)

Start Year | -1.827%* | -1.385%* | .0.620%*

2011 (0.042) (0.038) (0.040)

Log Family | -0.271 -0.264 -0.316 -0.329 -0.354 0371 | -0.678** | -0.698** | -0.701%* | -0.735%

Income (0.211) (0.218) (0.218) (0.227) (0.231) (0.232) (0.267) (0.262) (0.258) (0.221)

Poverty 0.030%* | 0.030%* | 0.028%* | 0.027** | 0.026** | 0.026** | 0.020** [ 0.021** | 0.021** | 0.023***

Rate (0.005) (0.005) (0.006) (0.006) (0.006) (0.006) (0.007) (0.007) (0.007) (0.007)

Percent -0.139 -0.217 -0.434 -0.511 -0.470 -0.399 0.006 0.051 0.040 -0.206

White (0.332) (0.323) (0.336) (0.352) (0.352) (0.363) (0.387) (0.390) (0.394) (0.377)

Percent 0.528 0.494 0.444 0.445 0.490 0.538 0.754* 0.769* 0.773* 0.630

Black (0.346) (0.331) (0.341) (0.352) (0.358) (0.361) (0.393) (0.397) (0.409) (0.387)

Pct HS -3.920%* | -3.912%* | -3.711%* | .3582%* | -3.609%* | -3.488** | -3.994%* | 4058 | -3.919%* | -4.386%*

over 25 (0.876) (0.920) (0.937) (0.964) (0.973) (0.953) (1.092) (1.104) (1.123) (1.053)

Pct Pop 2.704%* 2.728% | 3.521%* | 3.674%* | 38377+ | 3522% | 3523 | 3.434% 3.337% 3.441%*

over 65 (1.260) (1.271) (1.365) (1.401) (1.396) (1.374) (1.372) (1.380) (1.416) (1.371)

Obs 264,688 | 245564 | 227,167 | 206,499 | 191,559 | 178,020 | 153919 | 140,492 | 121,641 | 112,659

.
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Tabl e . 2 : LogitAvogelsldafFRetAndiond Primary Care
NHSC -1.365%* | -1.007** | -0.681%* | -0.494** | -0.441%* | -0.431%* | -0.427** | -0.412*** | -0.475%* | -0.530**

Participant | (0.079) (0.073) (0.069) (0.069) (0.077) (0.083) (0.083) (0.095) (0.109) (0.140)
-0.047** | -0.065*** | -0.068*** | -0.091** | -0.099%* | -0.105** | -0.136*** | -0.142%** | -0.151%* -0.030

Female (0.024) (0.022) (0.019) (0.019) (0.018) (0.019) (0.023) (0.023) (0.025) (0.026)
Age 36.45 | 01607 | 0169 | 01657 | 0.152%¢ | 0151 | 0097+ 0.075 0.030 0.159 0.112
(0.024) (0.024) (0.022) (0.025) (0.028) (0.038) (0.055) (0.073) (0.123) (0.191)
Age 46.55 | 0487 | 0536 | 0468 | 0508+ | 0497+ | 0451 | 04027 | 0.346" | 04650 0.327*
(0.038) (0.034) (0.032) (0.032) (0.035) (0.043) (0.055) (0.072) (0.124) (0.190)
Age 56.65 |OA0" | 0779 | 0729 | 0.742%* | 0.754% | 0707 | 06487 | 0.614 | 07327 | 0523
(0.053) (0.042) (0.040) (0.040) (0.040) (0.048) (0.061) (0.077) (0.127) (0.192)
Age Over | 0.950%* | 1.025%* | 0.974** | 0.992** | 0.975** | 0.930%* | 0.965%* | 0.915** [ 1.062** | 0.761***
65 (0.089) (0.080) (0.060) (0.061) (0.055) (0.059) (0.077) (0.089) (0.133) (0.194)
VD 0.055 -0.816%* | -0.729%* | -0.441** | -0.593* | -0.636** 0.045 0.098 0.472 -0.269
(0.246) (0.262) (0.218) (0.223) (0.233) (0.288) (0.398) (0.365) (0.331) (0.414)
NP 0.169 -0.696** | -0.615** | -0.330 -0.501** | -0.558* 0.159 0.201 0.557* -0.071
(0.254) (0.270) (0.223) (0.229) (0.240) (0.290) (0.398) (0.365) (0.333) (0.417)
A 0.081 -0.780%* | -0.647** | -0.410* | -0.542* | -0.580** 0.012 0.046 0.471 -0.168

(0.261) (0.269) (0.225) (0.227) (0.242) (0.292) (0.401) (0.370) (0.340) (0.424)
Start Year | 0.213** 0.002 0.334%* | 0.608%* | 0.529%* | 0.497%* | 0.439%* | 0.392%* | 0.375%**

2005 (0.047) (0.040) (0.045) (0.042) (0.044) (0.041) (0.034) (0.035) (0.037)

Start Year 0.046 -0.435%** 0.012 0.319** | 0.235*** | 0.219%* | 0.237** | 0.164***

2006 (0.058) (0.049) (0.052) (0.045) (0.046) (0.042) (0.040) (0.040)

Start Year | -0.172%+ | -0.464** 0.060 0.354** | 0.158** | 0.234%* | 0.209%*

2007 (0.051) (0.047) (0.055) (0.045) (0.040) (0.037) (0.033)

Start Year -0.068 | -0.503** | -0.067 -0.050 0.015 0.054

2008 (0.053) (0.048) (0.056) (0.039) (0.044) (0.039)

Start Year -0.105* | -0.589** | -0.560** | -0.055 -0.046

2009 (0.058) (0.053) (0.050) (0.044) (0.047)

Start Year | -0.205*** [ -1.264*** | -0.483** | -0.013

2010 (0.063) (0.042) (0.051) (0.044)

Start Year | -1.574** | -1.219%* | -0.497**

2011 (0.041) (0.038) (0.047)

Log Family -0.693** -0.717** -0.865** -0.942%** -0.947*** -0.966*** -1.146*** -1.184*** -1.189*** -1.4971***
Income (0.340) (0.349) (0.351) (0.356) (0.357) (0.361) (0.400) (0.398) (0.394) (0.350)
Poverty 0.067** [ 0.068** | 0.060%* | 0.054** | 0.054** | 0.058%* | 0.052%* | 0.052*** | 0.052¢* | 0.054***
Rate (0.013) (0.013) (0.013) (0.013) (0.013) (0.014) (0.014) (0.015) (0.015) (0.013)
Percent 0.005 0.066 -0.149 -0.168 -0.083 0.060 0.374 0.391 0.416 0.448
White (0.603) (0.553) (0.561) (0.567) (0.550) (0.555) (0.552) (0.548) (0.550) (0.555)
Percent 0.785 0.833 0.891 0.975 1.031 1.027 1.159* 1.115* 1.137* 1.242*
Black (0.713) (0.673) (0.686) (0.697) (0.679) (0.676) (0.679) (0.674) (0.690) (0.699)
Pct HS -5.200%* | -5333%* | -5020%* | -4.816%* | -4.723%* | -4553* | -4.843%* | -4.946%* | -4.826%* | -5070%*
over 25 (1.481) (1.561) (1.524) (1.547) (1.545) (1.528) (1.629) (1.650) (1.667) (1.579)
Pct Pop 8.588** | 8.714** | 94210 | 9493 | 9728%* | 9363 | 9514** | 9428%* | 9307 | 9567***
over 65 (2.866) (2.783) (2.846) (2.812) (2.774) (2.676) (2.681) (2.697) (2.747) (2.543)
Obs 264,688 | 245564 | 227,167 | 206,499 | 191,559 | 178,020 | 153919 | 140,492 | 121,641 112,659
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Tabl e | : Lo@taviodels bif R&entiond Mental Care

NHSC -1.135%* | -1.247+ | -1.102% | -1.130%* | -1.329% | -1.496%* | -1.499%* | -1.278** | -1.489* | -0.886*

Participant (0.152) (0.161) (0.162) (0.189) (0.214) (0.222) (0.294) (0.317) (0.441) (0.478)

. -0.010 -0.019 0.006 -0.011 -0.012 -0.013 -0.075 -0.041 -0.068 0.029
(0.037) (0.039) (0.040) (0.042) (0.043) (0.045) (0.050) (0.052) (0.056) (0.065)

Age 36.45 0.093 0.120* 0.154* 0.298%** 0.363** 0.573** 0.223 -0.199 -2.097 | -13.808**
(0.063) (0.072) (0.087) (0.104) (0.156) (0.228) (0.490) (0.580) (1.991) (3.154)

Age 46-55 0.083 0.210%* | 0.352** | 0.528%* | 0.633** | 0.824*** 0.467 0.028 -1.595 | -13.186***
(0.069) (0.076) (0.090) (0.108) (0.167) (0.237) (0.489) (0.587) (1.992) (3.152)

Age 56-65 0.210%* [ 0.339*** | 0.449%* | 0.597*** | 0.706** | 0.964*** 0.619 0.208 -1.424 | -13.080**
(0.071) (0.081) (0.097) (0.117) (0.167) (0.235) (0.486) (0.577) (1.988) (3.155)

Age Over 0.204** | 0.427** | 0.550*** | 0.698*** | 0.799** | 1.071*** 0.810 0.364 -1.217 | -12.852%*

65 (0.093) (0.098) (0.110) (0.124) (0.171) (0.246) (0.493) (0.582) (1.990) (3.151)

MD -0.054 | -0.189*** | -0.256*** | -0.344** | -0.349*** | -0.365*** | -0.311*** | -0.308*** | -0.264*** | -0.357***
(0.074) (0.071) (0.069) (0.064) (0.064) (0.063) (0.077) (0.076) (0.079) (0.080)

NP 0.049 0.013 -0.019 -0.177 -0.230%* | -0.275** -0.205 -0.303** | -0.364** | -0.332**
(0.099) (0.099) (0.108) (0.110) (0.105) (0.107) (0.126) (0.134) (0.150) (0.164)

Start Year 0.134* 0.049 0.407** | 0.680*** | 0.586*** | 0.544** | 0.344** | 0.408** | 0.313**

2005 (0.073) (0.080) (0.097) (0.100) (0.105) (0.107) (0.125) (0.069) (0.112)

Start Year 0.094 -0.113 0.245* | 0.441** | 0.378** 0.273* 0.142 0.186

2006 (0.101) (0.101) (0.124) (0.128) (0.139) (0.147) (0.166) (0.124)

Start Year 0.064 -0.139 0.209** | 0.457*** 0.201* 0.236** 0.059

2007 (0.089) (0.097) (0.105) (0.108) (0.113) (0.117) (0.128)

Start Year 0.074 -0.113 0.090 0.022 0.071 0.156

2008 (0.105) (0.101) (0.107) (0.117) (0.121) (0.117)

Start Year 0.000 -0.285%* | -0.522*** | -0.086 -0.113

2009 (0.096) (0.112) (0.131) (0.117) (0.128)

Start Year -0.100 | -1.025%* | -0.460*** | -0.110

2010 (0.095) (0.129) (0.130) (0.127)

Start Year | -1.094** [ -0.941%* | -0.475**

2011 (0.124) (0.129) (0.120)

Log Family | -0.198 -0.047 0.018 0.087 -0.034 -0.094 -0.373 -0.256 -0.210 -0.362

Income (0.330) (0.300) (0.290) (0.291) (0.294) (0.274) (0.312) (0.302) (0.338) (0.261)

Poverty 0.044* | 0.046** | 0.047%* | 0.051*** | 0.043** | 0.042** | 0.042*** | 0.044** | 0.048°* | 0.041***

Rate (0.015) (0.013) (0.012) (0.012) (0.011) (0.011) (0.010) (0.011) (0.011) (0.010)

Percent -0.145 -0.232 -0.380 -0.365 -0.362 -0.481 -0.378 -0.481 -0.466 -0.478

White (0.681) (0.595) (0.610) (0.550) (0.539) (0.543) (0.596) (0.611) (0.666) (0.597)

Percent 1.739* 1.472%* 1.445%* 1.332%* 1.525%* 1.316%* 1.251* 1.158 1.279* 1.416%

Black (0.848) (0.727) (0.677) (0.625) (0.637) (0.624) (0.702) (0.715) (0.766) (0.697)

Pct HS -4.294* | -4.048** | -3.541* | -3.290* -3.320%* | -3.457** -1.758 -2.222 -2.383 -3.989%**

over 25 (1.956) (1.756) (1.675) (1.688) (1.625) (1.641) (1.500) (1.501) (1.547) (1.493)

Pct Pop 1.285 0.460 1.513 2.154 2.398 1.266 2.178 2.841 2.342 1.737

over 65 (2.935) (2.586) (2.484) (2.328) (2.368) (2.314) (2.242) (2.189) (2.291) (2.241)

Obs 22,799 20,662 18,692 16,533 14,608 13,232 8,850 7,877 6,614 6,164
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Tabl e | V. 4: LojitAMogelsldfFRetAndiond Mental Care
NHSC 0.065 0.032 0.218 0.075 0.068 0.195 0.005 -0.118 -0.051 0.085
Participant | (0.162) (0.171) (0.162) (0.170) (0.163) (0.207) (0.233) (0.247) (0.317) (0.398)
. -0.007 -0.004 0.012 -0.005 -0.009 -0.008 -0.040 -0.018 -0.035 0.010
(0.040) (0.042) (0.042) (0.044) (0.045) (0.046) (0.055) (0.057) (0.065) (0.068)
Age 36.45 0.100 0.102 0.082 0.236** 0.268 0.172 0.546 0.099 | -14.569*** | -18.179
(0.072) (0.077) (0.084) (0.100) (0.166) (0.220) (0.432) (0.583) (0.845) 0
Age 46-55 0.049 0.110 0.118 0.338** | 0.457** 0.383* 0.725* 0.162 | -14.398** | -17.817**
(0.077) (0.078) (0.085) (0.105) (0.173) (0.226) (0.432) (0.576) (0.720) (0.150)
Age 56.65 |73 0.204* | 0.195* | 0.364*** | 0.524** | 0.434** 0.715* 0.197 | -14.363*** | -17.811**
(0.079) (0.082) (0.093) (0.116) (0.177) (0.220) (0.427) (0.577) (0.926) (0.146)
Age Over 0.205** | 0.283** | 0.318*** | 0.473** | 0.601*** | 0.558** | 0.867* 0.330 | -14.180*** | -17.665**
65 (0.104) (0.104) (0.107) (0.124) (0.178) (0.225) (0.429) (0.571) (0.398) (0.154)
MD 0.112 0.066 -0.016 -0.028 -0.030 -0.046 -0.053 -0.068 -0.027 0.003
(0.081) (0.080) (0.075) (0.070) (0.071) (0.074) (0.085) (0.084) (0.085) (0.083)
NP 0.170* DI 0.200* 0.157 0.099 0.098 0.162 0.113 -0.004 0.158
(0.102) (0.098) (0.106) (0.118) (0.107) (0.112) (0.128) (0.137) (0.136) (0.153)
Start Year 0.015 -0.008 0.187* 0.435** | 0.330** | 0.256*** | -0.031 0.176** 0.147
2005 (0.082) (0.088) (0.113) (0.105) (0.105) (0.097) (0.114) (0.077) (0.115)
Start Year 0.046 -0.111 0.095 0.271* 0.210 -0.095 -0.300* -0.067
2006 (0.107) (0.111) (0.140) (0.141) (0.135) (0.133) (0.154) (0.124)
Start Year 0.057 -0.021 0.170 0.439** 0.218* 0.126 -0.074
2007 (0.094) (0.100) (0.124) (0.124) (0.115) (0.114) (0.118)
Start Year 0.051 -0.042 0.044 0.088 0.151 0.153
2008 (0.118) (0.106) (0.122) (0.119) (0.120) (0.126)
Start Year 0.002 -0.036 | -0.357** | -0.006 -0.022
2009 (0.106) (0.116) (0.136) (0.118) (0.129)
Start Year -0.070 | -0.437** | -0.213 0.148
2010 (0.099) (0.123) (0.140) (0.117)
Start Year | -0.582*** [ -0.576** [ -0.327**
2011 (0.108) (0.121) (0.140)
Log Family | -0.390 -0.355 -0.395 -0.404 -0.497 -0.576* -0.615* -0.564 -0.431 -0.916***
Income (0.349) (0.326) (0.326) (0.331) (0.316) (0.304) (0.356) (0.358) (0.376) (0.287)
Poverty 0.047*+ [ 0.050*** [ 0.051** | 0.052*** | 0.046** | 0.046** | 0.059*** | 0.059** | 0.066** | 0.048***
Rate (0.018) (0.017) (0.016) (0.015) (0.015) (0.014) (0.015) (0.016) (0.016) (0.014)
Percent -0.012 0.018 -0.040 0.046 0.130 0.148 0.153 0.179 0.153 0.155
White (0.773) (0.716) (0.731) (0.656) (0.657) (0.681) (0.732) (0.721) (0.751) (0.731)
Percent 2.362* 2.360% | 2.467** | 2463 | 2617%* | 2744 | 2173 | 2410 | 2.287** 2.464%%
Black (1.090) (1.005) (0.929) (0.873) (0.865) (0.854) (0.919) (0.926) (0.936) (0.906)
Pct HS -4.745% | -4.470* | -4.233* | -4.111** | -3.824* | -3.593* -1.789 -2.062 -2.247 -3.912%*
over 25 (2.207) (2.075) (1.910) (1.906) (1.847) (1.906) (1.841) (1.809) (1.870) (1.748)
Pct Pop 2.549 2.645 4.349 4.943 5.527* 5.020* 5.415* | 5.419* 5.004* 5.743**
over 65 (3.325) (3.093) (3.031) (2.904) (2.962) (2.941) (2.756) (2.713) (2.757) (2.738)
Obs 22,799 20,662 18,692 16,533 14,608 13,232 8,850 7,877 6,614 6,164
Estimating model (1) with the dédany HPSAOG i ndi
similar patterns in the retention of providers in primary care HPSAs (Table 1V.2). The main
difference is that the coefficients on family income variable become statistically significant and
negative, indicating that providers are less likely to stay in HPSAs where the average family
26
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income is increasing. Along with the estimates on the other local area characteristics (that are
directionally similar to the estimates from Table IV.1), these findings are in line with our
hypothesis that providers serving in HPSAs have a preference to serve underserved
populations.

In the case of mental health HPSAs, male and female providers did not differ in their retention
probability in the same HPSA (Table IV.3). Similar to primary care providers, the older the
providers the more likely they were to remain in the same mental health HPSA. Also, providers
with a separation/start year at the beginning of our timeframe were in general more likely to
remain in the same HPSA. In terms of differences in retention relative to primary care HPSAs,
we estimated a lower probability to remain in the same mental health HPSA for medical doctors
and nurse practitioners relative to other mental health workers, with the effect being stronger in
the further out separation/start years. We also estimated more variation in same HPSA
retention by Census divisions. Providers in the East South Central and South Atlantic divisions
were least likely to remain in the same mental health HPSA. Finally, although the estimates on
poverty rate and percent of people over 25 who are high school graduates are directionally the
same as in the case of primary care models, we found that a higher proportion of Blacks at the
local level increases the retention probability of mental health providers.

As shown in Table 1V.4, the difference in retention between participants and non-participants

di sappeared in the case o Dthemmpottaatifeatives aiTable V4 s a me HP
are that the differences in retention by age group, provider type, separation/start year and

Census division were less pronounced or virtually non-existent, while the differences by local

area characteristics are similar to those from Table IV.3.

Marginal Effects

The coefficients in Tables IV.1-1V.4 are logit coefficients and hence do not provide a direct

indication of the magnitude of the effect of various characteristics on the average retention

probability of providers in HPSAs. We therefore calculate marginal effects, which show the

6ceteris paribusdé differences in retegmiatvotm probab
the mean retention probability.

In Figure IV.1 we present the marginal effects associated with NHSC participation for primary

care HPSAs (6same HPSAO an bhthéfashypar dthPeSdparationfstars pect i v
year, NHSC participants are 39.2 percentage points less likely to remain in the same HPSA

relative to non-participants. This difference represents a regression-adjusted difference,

obtained by netting out the impact of other (observable) individual socio-demographic and local

area characteristics. Given that the unadjusted difference in the retention rate in the same

HPSA in the first separation/start year is 46.6 percentage points (=89.5-43.0, from Figure 111.1),

it follows that 84% (=39.2/466) of the observed difference in prin
retention is explained by NHSC participation. Almost all of the observed retention difference,

85.6% (=15.3/15.5),isex pl ai ned by NHSC participation in the
in the first separation/start year. The other ratios between adjusted and unadjusted retention

differences in retention between participants and non-participants remained about the same for

the other further out separation/start years, for
measures.
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FigurelV.1:Di f f er ences in the Participantsd Retention
Participants i Primary Care
Percent
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Figure IV.2 presents the regression-adjusted retention differentials by NHSC participation for

mental health HPSAs. Theretentiondi f f er enti al s are | ower across th
HPSA® measure than in the FEarset lbd @anynaHBS At rme HPL
differences in retention between participants and non-participants were practically zero, as

shown by the statistically insignificant coefficients in Table IV.2.
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Figurelv.22.Di f ferences in the Participants6é Retenti on
Participantsd Mental Health
Percent
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As showninFigurelll.L2, t he wunadj usted r et bigherfoonon-participantas ny HPSA
in the first separation/start years than that of participants. Nonetheless, after accounting for

individual-level and local area characteristics, there was no statistically significant difference

between the retention of participants and non-participants in mental health HPSAs in any of the
separation/start years.

Overall, for the same number of years since separation (i.e., 1 to 6), the estimates in Figures
IV.1 and IV.2 are similar to the corresponding estimates from Lewin (2014). For the further out
years, we estimate that the retention differential explained by NHSC participation increases.
This is not necessarily surprising, as it mirrors the unadjusted differences between participants
and non-patrticipants from Figures IIl.1 and IIl.2. Although we estimate that the earlier NHSC
entrants i which are in essence the providers observed 7 to 10 years after service - tend to stay
longer in HPSAs than the more recent entrants (as shown in Tables 1V.1-1V.4), it is the flatter
retention rate of non-participating providers 7 to 10 years since their start year that is driving
these larger differences in the further out years. In other words, after 7 years non-participants
tend to leave HPSAs at lower rates than participants.

Multinomial Logit Models

Amorecompl ex model to estimate the providersod proba
is the multinomial logit. The advantage of this model is that it simultaneously considers the
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entire locations choice set available to providers in each year. Specifically, after controlling for
the same characteristics from above, this model provides estimates of the probability of each of
four mutually exclusive outcomes: (1) the probability of choosing to remain in the same HPSA
and same county; (2) the probability of moving to a non-HPSA location within the same county;
(3) the probability to move to another HPSA in another county; and (4) the probability of moving
to a non-HPSA in another county.

Inclusion of the NHSC participation variable in the multinomial logit model allows for the
estimation of the difference in migration probabilities between patrticipants and non-participants
to any of the four HPSA/non-HPSA type locations. In Figure IV.3 we present the marginal
effects associated with these migration probability differences for primary care HPSAs, while in
Figure IV.4 we present the marginal effects for mental health HPSAs. We do not present the
actual coefficients from the multinomial logit models for space considerations.

FigurelV.3:Di f ferences in the Participants6é Migratio
Non-Participantsd Primary Care

Percent
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30% - 25.9%
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According to our estimates, participants serving in primary care HPSAs are 38.6% less likely
than non-participants to remain in the same HPSA in the first separation/start year. At the same
time, they are 25.9 % more likely to move to a HPSA in another county in the first
separation/start year, meaning that overall, they are 12.7 percentage points (=-38.6+25.9) less
likely to remain in any primary care HPSA. The ¢6ésame HPSAO6 and Oany
Figure IV.3 are in line with our estimate from Figure 1V.1, but the advantage of the multinomial
logit model is that it also shows that participants are 5.4% more likely than non-participants to
move to non-HPSAs in the same county and 7.2% to move to non-HPSAs in another county.
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FigurelV.4:Di f f erences in the Participantsd Migratio
Non-Participantsd Mental Health
Percent
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In addition, as in Lewin (2014), the multinomial logit estimates explain why the mental health
participants show no differenceint h e i r f anetgntiod RIStiedo non-participants. As
shown in Figure 1V.4, in the first separation/start year participants are 26.7% less likely to
remain in the same county same HPSA than non-participants, but 27.4% more likely to move to
HPSAs in another county. When these differences are added up they yield an estimate of
virtually zero difference between participants and non-participants in terms of retention in any
mental health HPSA.

Comparing these findings with the ones from Lewin (2014), we find that there a lot of similarities

in terms of the magnitude and sign of the estimates. We nonetheless find that the probabilities

to move out of fAsame HPSAO0O and move into AOther H
percentage points larger than the ones from Lewin (2014). As we discuss when we present

Figures IV.1 and IV.2 above, these results are consistent with the finding that more recent
participants have more frequent moves out of the
Afany HPSAO retention remains about the same as in

Viewed from the perspective of our conceptual framework, the empirical estimates from this
Chapter provide strong evidence that participation in the NHSC programs is not entirely based
on selection by preferences. In other words, NHSC has a recruiting effect, as it is able to attract
in HPSAs providers who would not serve there without the program award. We return to the
estimation of the recruiting effect in Chapter VI. It follows that the NHSC has a bigger effect on
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person-years of service in HPSAs than in a case when selection into the program is based only
on preferences (and as a result there are no differences in retention between participants and
non-participants). Furthermore, another implication is that a larger difference between the
retention in a HPSA of NHSC participants and non-participants is a sign of program success,
not failure. In fact, in Chapter VI we present estimates showing that despite the lower retention
of NHSC participants in HPSA relative to non-participants, the program has a recruiting and a
retention effect that ultimately yield substantial increases in the total number of FTE-years in
HPSAs.
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Retention of NHSC Participants Serving in Indian Health
Sites

In this chapter we provide a similar analysis focused on NHSC participants who served in Indian
Health Sites (in short, NHSC-IHS providers). We start by showing in Table V.1 a number of
relevant descriptive statistics on the population of NHSC-IHS providers.

We identify in the NHSC administrative data a number of 970 NHSC-IHS providers, of which
520 were classified under Primary Care, 234 under Mental Care and 216 under Dental Care.
We find in the first analytic dataset a number of 405 such providers, and 773 of them in the
second analytic dataset.

Table V.1: Descriptive Statistics of NHSC-IHS Providers

Discipline All IHS_ NHSC IHS NHSC in First IHS NHSC in
Providers Data Set Second Data Set
Allopathic Physician 169 127 148
Osteopathic Physician 48 39 44
Certified Nurse Midwife 36 13 35
Dentist 180 2 137
Health Service Psychologist 31 7 24
Licensed Clinical Social Worker 62 10 46
Licensed Professional Counselor 89 1 57
Marriage and Family Therapist 29 22
Nurse Practitioner 164 114 144
Physician Assistant 125 90 104
Psychiatric Nurse Specialist 1 1 1
Registered Dental Hygienist 36 1 11
TOTAL 970 405 773

Age (at Entry) 38.3 39.2 38.5
Gender

Males 318 143 266
Females 644 262 507
HPSA Type

Primary Care 520 370 458
Mental Health 234 32 167
Dental 216 3 148

TOTAL 970 405 773

Using the first analytic dataset, we construct the retention profiles in the same HPSA as well as
in any HPSA using the same methods described in Chapter Ill. We present these retention
rates in Figure V.1. Given that IHS sites change their destination fairly frequently over our

ti meframe, we construct the fAsame HPSAO0O and
provider was ever working in an IHS site, and whether the provider was last observed in service
in an IHS site.

As shown in FigureV .. 1 , the Asame HPSAO retention
retention rates from Figure 111.1 for all NHSC providers. The retention rate based on whether
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the provider was ever in an IHS is lower than the retention rate of providers who leave NHSC
service from IHS sites.

Despite the fact that t he 0 dHSpevidetPvdwererevertirent i on o
an IHS site is lower than that of the NHSC-IHS providers who left service from an IHS site
(especially for the HPSAberevtentyear sphpteshefinames
virtually indistinguishable from each other.

Nonetheless, the NHSC-l HS Aany HPSAO retention rates are | ar
retention rates of all NHSC participants. There a number of limitations that preclude us from

making direct comparisons with the fAany HPSAO ret
higher retention rate of NHSC-IHS alumni may point to a higher preference for serving IHS site

populations, and thus a higher preference for serving in NHSC in general.

Figure V.1: Retention Rates of NHSC Participants in Indian Health Sites i Primary

Care
100%
90% -
80% -
70% - :ﬂ‘
60% -
50% -
40% - \ - _—
30% - \ /
20% -
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1 2 3 4 5 6
=—=NHSC IHSs Last Year Same HPSA =—=NHSC IHSs Last Year Any HPSA
====NHSC IHSs Any Year Same HPSA =—=NHSC IHSs Any Year Any HPSA

The main limitation in the retention analysis of NHSC-IHS participants comes from the fact that

many of the NHSC-IHS participants are likelytobepar t i ci pants in the | HSOs
program. If that is the case, we cannot distinguish between NHSC-IHS participants and the

NHSC-IHS patrticipants who also have an IHS loan repayment. Their retention rates may be

different from each other, and what we observe in Figure V.1 is a combination of these retention

rates. Because of this data limitation, we cannot construct retention profiles of non-NHSC

providers who serve in IHS sites, as they may be in fact IHS loan repayment participants.

In Tables V.2-V.4 we present retention rates that we calculate using the second analytic dataset.
As in the case of all NHSC participants, the retention rates from those tables paint a similar
picture as Figure V.1. However, the sample sizes in the year-HPSA cells are sometimes very
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small, such that some of the yearly retention rates are less reliable. In fact we exclude the rows
where the number of NHSC-IHS patrticipants is very low.

Table V.2: Retention Rates of NHSC-IHS Participants as of January 2015 i
Primary Care

. 8 &Not | i A & al matched
e e e P360 data

2000 0 1 0 1 2
2000 0.00% 50.00% 0.00% 50.00%

2001 1 1 1 1 4
2001 25.00% 25.00% 25.00% 25.00%

2002 0 5 0 0 5
2002 0.00% 100.00% 0.00% 0.00%

2003 0 1 0 2 3
2003 0.00% 33.33% 0.00% 66.67%

2004 4 7 1 0 12
2004 33.33% 58.33% 8.33% 0.00%

2005 0 6 1 0 7
2005 0.00% 85.71% 14.29% 0.00%

2006 2 6 3 2 13
2006 15.38% 46.15% 23.08% 15.38%

2007 8 4 3 2 17
2007 47.06% 23.53% 17.65% 11.76%

2008 5 4 3 1 13
2008 38.46% 30.77% 23.08% 7.69%

2009 5 4 3 1 13
2009 38.46% 30.77% 23.08% 7.69%

2010 4 2 2 3 11
2010 36.36% 18.18% 18.18% 27.27%

2011 3 10 8 3 24
2011 12.50% 41.67% 33.33% 12.50%

2012 13 17 2 6 38
2012 34.21% 44.74% 5.26% 15.79%

2013 3 6 1 0 10
2013 30.00% 60.00% 10.00% 0.00%

2014 15 24 2 2 43
2014 34.88% 55.81% 4.65% 4.65%

2015 9 23 4 3 39
2015 23.08% 58.97% 10.26% 7.69%

Total 69 123 33 26 251
Total 23.05% 47.69% 13.51% 15.76%

IEwiNGROUP
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Table V.3: Retention Rates of NHSC-IHS Participants as of January 201517 Mental

Care
Year of Exit HPSA & HPSA & Not mg?_cHuF;rSeAn t& Total matched
from NHSC Current IHS Current IHS IHS in P360 data
2011 3 8 0 11
2011 27.27% 72.73% 0.00%
2012 1 5 0 6
2012 16.67% 83.33% 0.00%
2013 1 2 1 4
2013 25.00% 50.00% 25.00%
2014 3 15 1 19
2014 15.79% 78.95% 5.26%
2015 2 11 1 14
2015 14.29% 78.57% 7.14%
Total 12 46 5 63
Total 27.18% 55.78% 17.04%

Table V.4: Retention Rates of NHSC-IHS Participants as of January 20157 Dental

Care
Ef(‘ftafrrg:n HPSA & HPSA & Not | Non-HPSA & Non-HPSA & matTcol';[le -
NHSC Current IHS Current IHS Current IHS Not Current IHS P360 data
2010 1 2 0 1 4
2010 25.00% 50.00% 0.00% 25.00%
2011 2 1 1 1 5
2011 40.00% 20.00% 20.00% 20.00%
2012 5 7 1 1 14
2012 35.71% 50.00% 7.14% 7.14%
2013 0 0 1 3 4
2013 0.00% 0.00% 25.00% 75.00%
2014 0 10 1 1 12
2014 0.00% 83.33% 8.33% 8.33%
2015 1 9 0 2 12
2015 8.33% 75.00% 0.00% 16.67%
Total 11 35 5 11 62
Total 17.31% 54.40% 11.46% 16.82%

IEwiNGROUP
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NHSC Recruiting and Retention Effects

In this chapter we provideamorein-dept h anal ysis of the NHSCG6s recr
effects.

Recruiting Effect

In order to be effective, NHSC must be able to induce some providers to locate in HPSAs given
that they would not have otherwise chosen those locations. As documented by the Medicare
Provider data, a large number of providers do practice in HPSAs and do not need an incentive
to do so. However, those who would have located in HPSAs without the incentive may apply for
and receive the incentive if they are eligible. It follows that the program award to these
participantsareunnecessary payments (or fieconomic rento,
economics literature) in the sense that the decision of these providers to locate and serve in a
HPSA is not influenced by the program. Hence, the payment of the incentive to these providers
does not increase the supply of providers in HPSAs. Conversely, some providers who would
not have chosen to practice in HPSAs may be induced to do so by the program. If so, they
increase the supply of providers in the area. This is what we call the recruiting effect of the
NHSC program. A larger recruiting effect translates into a greater success of the program,
given that the supply of providers (and ultimately, the volume of medical services provided) in
HPSAs is larger than what it would be in the absence of the program.

Econometric Model

To estimate the recruiting effect of the program we consider an econometric model that uses
information on the number of providers and program participants at the county-year level over
the period between 2005 and 2014, available in the first analytic dataset. Let @ be the number
of providers in county i and year t. We can then write:

O & | D - )

where £ is a vector of characteristics of county iinyeart,f is a vector of coefficients, and -

is a random error term. The characteristics in = are intended to capture factors that determine

providers to choose one location over another, such as local socio-economic and demographic

county-level characteristics, while 0 denotes the number of NHSC program participants in

county i in year t. Since both the dependent variable and the counts of participating providers
represent fistockod measures (i.e., tihegivengggsau |l t of i
and in a given county, plus those who stay in the area from one year to the next), we include

two lagged terms of the number of providers.

The strategy associated with the model is to predict the number of providers of the relevant type
in a county (both HPSA and non-HPSA) as a function of factors that may be associated with the
propensity of providers to locate in that area. These factors include the size, age and sex
distribution of the population; the socio-economic characteristics of the population, including
median income, and percent below poverty; distribution of the population by type of insurance
(Medicare, Medicaid, Commercial, other); and other measurable factors that may be related to
the attractiveness of the area as a place to practice. The model can be estimated by including
only the counties where at least one NHSC patrticipant is observed over the entire timeframe, or
by including all counties (with and without NHSC participants). Of course, the NHSC recruiting
effect is determined only using data from counties with NHSC participants, and its magnitude
should not differ across the two data samples.
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Program participants in a county may or may not add to the number of providers in a HPSA. If

the program participants would have practiced in that HPSA anyway, without the incentive of the

program, they would not add to the expected number of providers. However, if because of the
programbés incentives, there are more providers in
otherwise, then the program has been successful in adding to providers in that HPSA.

The model in equation (2) estimates the| parameter on 0 that indicates whether the increase
in the number of providers in HPSAs is between 0 and 1. If the estimated value of | is zero, the
program does not add to the number of providers. If the value is one, each program participant
adds to the number of providers in HPSAs, and as such all participants have been induced by
the program to serve in HPSAs. In other words, the program does notpayanyfe conomi ¢ rent 0o
to its participants. If instead the value of the coefficient is zero, then the program only pays
economic rent, that is, all program participants would have served in HPSAs even without the
incentive. One minus the estimate of | indicates the proportion of participants that would have
practiced in the targeted areas without the incentive, while the estimate of| shows the fraction
of participating providers that were attracted to HPSAs and who would not have otherwise
practiced in HPSAs.

Empirical Estimates

In Table VI.1 we present the regression coefficients obtained by estimating the model in
equation (2) for primary care physicians and NP/PAs. In the case of physicians, we estimate
that for every 10 primary care NHSC patrticipants, the number of primary care physicians in a
HPSA increases by 4.31. This finding is consistent with an important recruiting effect, since it
indicates that NHSC participation does increase the number of primary care physicians in
HPSAs. In the case of non-physician primary care providers, we find that almost 8 out 10 new
NHSC entrants are providers who would not have served in HPSAs in the absence of the
program.

The larger effect for non-physicians may suggest that the NHSC award represents a much
larger fraction in the total income of these providers than it is the case for physicians. In this
sense, the NHSC program may be a relatively more attractive option for NPs and PAs, as the
actual award amounts may be more successful in compensating these providers for the
negative HPSA preference they may have.

We also estimate model (2) using the counts of mental health providers and found an effect of
0.594 on NHSC participation, at the same level of statistical significance.
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Table VI.1: Recruiting Effect Regression Estimates i Primary and Mental Care

PC Physicians NP/PAs MH Providers
NHSC Participants 0.431%** 0.793*** 0.594***
(0.077) (0.032) (0.032)
PC Physicians Year t-1 1.086*** -- --
(0.006)
PC Physicians Year t-2 -0.080*** -- --
(0.007)
NP/PAs Year t-1 -- 1.052%** --
(0.006)
NP/PAs Year t-2 -- -0.030*** ==
(0.007)
MH Providers Year t-1 - - 0.939***
(0.006)
MH Providers Year t-2 -- -- -0.016***
(0.006)
Poverty Rate 0.032 0.059*** 0.036*
(0.048) (0.021) (0.022)
Percent White -5.923** -1.757 -1.345
(2.593) (1.132) (1.189)
Percent Black -4.946 1.447 0.748
(3.070) (1.346) (1.410)
Log Family Income 5.137%*** 5.041%** 2.635***
(1.398) (0.616) (0.645)
Percent HS Grads Over 25 Years 5.755 -1.485 -0.034
(4.970) (2.178) (2.283)
Percent Population Over 65 -10.280 -10.504*** -2.810
(8.263) (3.623) (3.795)
Constant -42.511** -46.771%** -24.248***
(16.737) (7.374) (7.717)
Observations 27,440 27,440 27,440

NOTE: The models include state and year dummies. Standard errors are shown in parentheses.
* p<0.10, ** p<0.05, *** p<0.01.

The other variables we included in these models are intended to capture other factors
th provideros
other findings in the literature, we estimate that providers are more numerous in counties
where the median family income is larger, the percent of White is larger (in the case of
physicians), and the poverty rate is higher (in the case of NPs and PAs, and mental
health providers). Rickets and Randolph (2014) find that physicians move to places
lower provider-to-population ratios, but with a higher per capita income and lower
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As a robustness check, we estimate the two models from Table VI.1 including only
observations from the counties in which there were NHSC participants. As expected, the
magnitude of the NHSC estimates remains the same; we take this as an additional
confirmation that the estimated effect is unlikely to be generated by other non-NHSC
factors.

We also estimate models in which we restrict the data to exclude the recent years, to
determine whether the recruiting effect has changed over time. In models in which we
only include data through 2012, 2013 and 2014 we estimate an effect of 0.415, 0.375,
and 0.350 (each highly statistically significant) respectively, for primary care physicians.
While these estimates may not suggest much change for primary care physicians, for
NP/PAs we estimate effects of 0.373 and 0.257 (with p-values lower than 0.001) when we
restrict the data to include only the years through 2010 and 2011, respectively. Including
the more recent years the effect on NP/PAs is basically the same as the one reported in
the second column of Table V.1. Similarly, in the case of mental health providers, we
obtain NHSC estimates of 0.104 and 0.076 (statistically significant at 1%). The increase
in the estimated recruiting effect on non-physicians (NPs, PAs and mental health
providers) coincides with the ACA and ARRA changes.

Retention Effect

As we discuss in Chapter Ill, the NHSC program generates a retention effect to the extent that
NHSC providers serve in HPSAs longer than what they would if there were no program.
Ultimately, this effect is defined following the same logic as in the case of the recruiting effect, of
whether the program directly increases the supply of medical services in HPSAS, relative to a
case when the program does not exist.

However, it is difficult to gain insights into a counterfactual scenario in which the program is
inexistent. The readily available comparison group - that of non-participating providers -, may
be very different in terms of unobservable characteristics from the group of participating
providers. In turn, these unobservable differences may affect the time spent in HPSAs by the
two groups (regardless of the NHSC program), and as such, the comparison between the
retention of participants and the retention of non-participants as we present it in Chapters Il and
IV may not be reflective of a true program retention effect.

Ideally, one would need an experimental setting (or a randomized control trial) in which NHSC
participation is randomly allocated to a population of providers. This would ensure that the
population of participants and non-participants is similar across all relevant characteristics, and
hence, a comparison between the retention of participants and the retention of non-participants
would be enough to isolate the program impact on provider retention in HPSAs. The more
adequate comparison group we identified for this study is the group of providers who are eligible
for NHSC service, but did not receive funding. Assuming that the main reason they were
unfunded was funding limitations, this group is directly comparable to the group of participants.

In Table VI.2 we present the retention rates of the primary care unfunded eligible providers who

submitted an application in 2013 and 2014. These rates are constructed using the second

analytic dataset because these individuals are only out of service for a maximum of two years in

January 2015, and because we wanted to include as many eligible unfunded providers as
possible in this analysis. Usi ng t he retention rates of those who
application year, we construct an expected (or average) time spent in HPSAs by these

providers. Our calculations indicate that over the maximum period of two years of observation

afforded by our data, eligible unfunded providers spend on average 1.8 years in HPSAs. We
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then compare this time with the time that actual participants spend in HPSAs over the first two
years elapsed since their application - which in the vast majority of cases is practically two
years, as attrition while in service is very low - it turns out that the NHSC program increases
retention in HPSAs by about 10% (=(2/1.8)-1). This is an estimate of the retention effect of the
program over the two years elapsed since the application.

Inherent data limitations (i.e., the data on the eligible unfunded applicants does not goes back
further than 2013) do not allow us to construct a more general estimate of the retention effect,
over a large period of time since NHSC application.

Table VI.2: Retention Rates in HPSAs of Unfunded Eligible Providers i Primary Care
Application

I n 6Any HE Retention

Applicants 2015 REV

Year

In 6Any HPSA®d in Application Year

2014 110 98 89.1%

2013 112 96 85.7%
Not I n 6Any HPSAO6 in Application Year

2014 48 31 64.6%

2013 54 37 68.5%

In Table VI.3 we present similar findings for the mental care providers.

Table VI.3: Retention Rates in HPSAs of Unfunded Eligible Providers i Mental Care
Application

Retention

Applicants Rates

Year

In 6Any HPSAO6 in Application Year

2014 27 23 85.2%

2013 56 50 89.3%
Not I n 6Any HPSAO6 in Application Year

2014 11 8 72.7%

2013 20 11 55.0%

The rates in Tables VI.2 and V1.3 are unadjusted differences, that is, they are obtained without
controlling for the various local-level and individual level characteristics we use above. This is
because of the severe limitations of the sample sizes. Nonetheless, it may be reasonable to
assume that, as we see in our regression models from this and the previous chapter, variables
like age, gender, provider type and other characteristics do not appear to explain much from the
differences between the various provider groups.

It is important to note that a large fraction of the unfunded providers who applied from a non-
HPSA location did move to a HPSA one or two years after the application. From the viewpoint
of our conceptual framework, these are potentially providers who would have moved to HPSA
even without the incentive offered through the program. It is remarkable that the fraction of
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providers who applied from a non-HPSA location and did not move to a HPSA varies between
30 and 40%, very similar to the recruiting effect estimates from the previous section.

Total Effect of the NHSC Program

In the previous sections of this Chapter, we estimate of: (1) the number of additional providers
who serve in HPSAs as the result of NHSC; and (2) the increase in retention in HPSAs due to
the incentive. We now translate these effects into the number of annual provider FTEs
generated by the program, and for each provider type considered.

The full effect of an incentive program, expressed as the total provider FTE-years generated by
the program, “Y is obtained using the following expression:

Y YWOor 0Oty th 3)

The first term in equation (3) calculates the number of additional FTE-years coming from the
providers induced by the program, Y0, and is obtained by multiplying Y0 with the expected

years these additional providers serve in HPSAs, T . The product between Y0 and t

represents the recruiting effect of the program and it reflects the number of annual provider
FTEs generated by the program by attracting into HPSAs providers who would not have served
there in the absence of the program. The term t is computed using the retention profiles of the
additional providers. The retention profile of these additional providers is inferred from the
retention rates of program participants, the retention rates of non-participants (as reported in
Figures IIl.1-111.4), and the recruiting effect estimates from Table VI.1. In the upper part of Table
V1.4 we report these inferred retention rates for each of the three groups of providers considered.

The second term in equation (3) measures the retention effect of the program in terms of the
annual provider FTEs in HPSAs, by multiplying the number of program patrticipants, 0 hwith the
difference in the average time spent in HPSAs by program participants and comparable, non-
participating providers (i.e., the unfunded eligible providers), T ; T . If the average time in
HPSAs of program participants, t j , is larger than the average time in HPSAs of non-
participants, T, , then the program has a retention effect. The term 0 indicates all program
participants, including both providers attracted by the program as well as providers who would
have gone to HPSAs without the program. Of course, a higher value for T  increases the
retention effect, as well as the overall effect of the program, "Y

Of the 6,209 primary care physicians who entered service between 2000 and 2015, we estimate
that 43.1% of them join HPSAs only as a result of the NHSC, i.e., 2,676 providers. In Table VI.4
we report this number as the recruiting effect, expressed in number of providers. If, for
simplicity, we assume that each of these providers served full time while in HPSAs, the number
of FTE-years generated by NHSC through the recruiting effect is 11,263 (=2,676*4.209), where
4.209 is the estimate of T and was obtained as described above from the inferred retention
rates of providers who joined HPSAs only as a result of the program. The number of 11,263
FTE-years is our estimate of the recruiting effect. These are FTE-years supplied by providers
that would not have been offered in HPSAs in the absence of the NHSC program.

The retention effect is obtained by approximating t  t 5 with 2-1.8=0.2, which is the
difference we obtain by comparing participants and unfunded eligible providers. Therefore, the
total program effect in terms of FTE-years is 2,676*4.209+6,209*0.2=12,505 for primary care
physicians. A similar calculation for NPs and PAs NHSC patrticipants yields an estimate of
35,308 FTE-years, and a total of 27,629 FTE-years for mental health providers. The
assumptionwasthatty t5 isthe same as the difference we use for the calculation of the
retention effect of primary care physicians.
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Table VI.4: Estimated Recruiting and Retention Effects of the NHSC Program (2000-

2015)
Years Since Start Year PC Physicians NP/PAs MH Providers
1 0.582 0.746 0.607
2 0.512 0.688 0.596
3 0.511 0.665 0.631
4 0.536 0.668 0.584
5 0.548 0.667 0.572
6 0.543 0.660 0.648
7 0.567 0.667 0.634
8 0.566 0.668 0.560
9 0.521 0.643 0.593
10 0.591 0.659 0.518
Expected Years in HPSAs 4.209 5.222 4.515
Providers 6,209 8,134 9,587
Recruiting Effect (Providers 2,676 6,450 5,695
Recruiting Effect (FTE-Years) 11,263 33,681 25,712
Retention Effect (FTE-Years) 1,242 1,627 1,917
Total Effect (FTE-Years) 12,505 35,308 27,629

Of course, these estimates should be viewed with caution. One of the main limitations is that
the recruiting effect estimates from Table VI.1 are obtained from models in which we cannot
control for other unobservable characteristics that may still be, at least in part, responsible for
provider migration patterns. Another limitation is that we can only track providers for up to 10
years after separation. Although our expected years in HPSAs calculations take this into
account, a timeframe larger than 10 years may yield larger expected years in HPSAs for the
provider types we considered. In addition, the retention effect estimates are limited to at most
two years, since the data on the eligible unfunded providers goes back in time only to 2013.
Also, in the case of the retention effect calculations, we cannot distinguish between physician
and non-physician effects, because of the small number of providers that we were able to track
after the time of application. Hence,the t; 1 difference does not vary by provider type in
our calculations from Table VI.4. Not least,the t; T difference is approximated with an
unadjusted difference between participants and unfunded eligible participants. Ideally, we
would need to be able to control for other local-level and provider-level characteristics in a
regression setting to net out the impact of other characteristics on the difference, but given the
small sample size, that is currently not possible.

However, regardless of the exact value of the total effect on the number of provider-years in
HPSAs, the estimates from Table VI.4 point to potential important program effects of the NHSC
program in increasing the number of providers in high-need areas. This study advances current
knowledge on the NHSC program effect, and offers a pathway for further causal effect analyses,
once more data on participants and eligible unfunded providers becomes available in the future.
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Conclusions

In this study we continued our analysis of the National Health Service Corps (NHSC) by
focusing on the recent retention trends of NHSC program alumni in Health Professional
Shortage Areas (HPSAS), the retention patterns of those NHSC patrticipants who serve in Indian
Health Service (IHS) sites, and on an analysis of the recruiting and retention effects of the
program.

We find that in the case of primary care provider

years after separation from service are lower than in Lewin (2014). This suggests that the
primary care providers who left NHSC in the more recent years leave the HPSA where they

served at higher rates than before. However

it turns out that although the retention rates from this study are smaller than the ones reported in
Lewin (2014), the differences are much smal
indicating that NHSC alumni still remain in HPSA at elevated rates (just as documented in Lewin

2014), but the moves fr om t hations sreamoe fredqiecthdhe t o

recent years than in the past. We find similar retention and migration patterns in the case of
mental health providers and in the case of Indian Health Service NHSC participants. As we
show in Chapter 1V, these differences do not seem to be driven by other provider-level or local-
level characteristics, such as age, gender, provider type, local area income, or percent of the
population under poverty rate.

We further develop our theoretical framework and hypothesize that a zero difference between
the retention rates participants and non-participants is equivalent to a zero recruiting effect.
When the program is successful in attracting providers who would not serve in HPSAs without
the incentive, then the program has a recruiting effect, and since the average HPSA preference
for the newly attracted providers is lower than the average preference of the rest of the
providers, it follows that the post-obligation retention rate of participants is lower than that of
non-participants. Importantly, the retention differential becomes larger when the recruiting effect
is larger.

In order to be effective, NHSC must be able to induce some providers to locate in HPSAs given
that they would not have otherwise chosen those locations. Some providers who would not
have chosen to practice in HPSAs may be induced to do so by the program. If so, they increase
the supply of providers in the area. This is what we call the recruiting effect of the NHSC
program. Also, the NHSC program generates a retention effect to the extent that NHSC
providers serve in HPSAs longer than what they would if there were no program.

We estimate the recruiting effect is based on an empirical specification in which the total
number of providers currently serving in a HPSA is modeled as a function of the number of
NHSC participating providers serving in in that area. In this model we control for past levels of
providers in the area, as well as for a number of relevant local level characteristics that typically
influence the location choices of providers. Regarding the retention effect, we make use of a
novel dataset, that of providers who were deemed eligible for NHSC funding in the application
process, but ended up not receiving funding, mainly because of funding limits.

We provide a number of tentative estimates for the recruiting and retention effects for primary
care physicians, NPs and PAs, and mental health providers. In this study we face a number of
important (and insurmountable) data limitations in the estimation of the recruiting and retention
effects. However, regardless of the exact value of the total effect on the number of provider-
years in HPSAs, we find empirical evidence pointing to potential important program effects of
the NHSC program in increasing the number of providers in high-need areas.

[EwiNGRrOUP

wh e

er t h

Afany



Appendix

National Health Service Corps i An Extended Analysis

2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015

Appendix

Table A.1: Distribution of the NHSC Workforce by Provider Discipline

Allopathic Physician 1038 | 1460 | 1805 | 1753 | 1583 | 1821 | 1678
Osteopathic Physician 79 96 | 126 | 190 | 254 | 292 | 306 | 333 | 336 | 383 | 505 627 620 | 552 | 615 | 565
Chiropractor 0 0 0 7 8 9 7 3 1 1 1 1 1 1 0 0

Certified Nurse Midwife 27 | 26 | 44 | 73 | 98 | 102 | 90 | 84 | 84 | 105 | 179 | 204 | 168 | 151 | 175 | 101
Dentist 172 | 181 | 213 | 305 | 342 | 388 | 399 | 372 | 387 | 536 | 842 | 1121 | 1156 | 1079 | 1240 | 1184
;'Se?::tﬁo?f;‘l’s"t:e 48 | 68 | 117 | 204 | 280 | 340 | 367 | 334 | 344 | 479 | 709 | 843 | 767 | 636 | 725 | e62
\';\',gfgzred Clinical Social 55 | 67 | 95 | 158 | 196 | 207 | 217 | 193 | 180 | 257 | 523 | 80 | 916 | 791 | 1073 | 1183
Licensed Prof Counselor 0 7 | 27 | 73 | 113 | 154 | 170 | 141 | 129 | 249 | 527 | 895 | 957 | 882 | 1193 | 1381
#"ﬁgf&gf”d Family 11 | 10 | 210 | 26 | 37 | 33 | 33 | 35 | 37 | 44 | 8 | 133 | 139 | 136 | 168 | 173
Nurse Practitioner 118 | 142 | 217 | 304 | 371 | 398 | 393 | 365 | 340 | 529 | 1117 | 1665 | 1589 | 1349 | 1801 | 1962
Pharmacist 0 3 3 | 24 | 23| s 0 0 0 0 0 0 0 0 0 0

Physician Assistant 111 | 114 | 176 | 333 | 438 | 460 | 408 | 404 | 393 | 554 | 980 | 1352 | 1202 | 1127 | 1317 | 1219
g;ﬁﬁf‘;ﬁg{c Nurse 2 4 6 9 9 8 6 6 | 10 | 120 | 14 | 33 | 36 | 27 | 27 | 23

Esggztnei;fd Dental 5 7 | 14 | 27 | 34 | 40 | 39 | 31 | 31 | 56 | 144 | 232 | 104 | 178 | 240 | 295
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Table A.2: Retention Rates of NHSC Participants as of January 20151
Primary Care (First Analytic Dataset)

) Total NHSC
Year of Exit HPSA & HPSA & other | Non-HPSA & Non-HPSA & ) )
providers in
from NHSC same county county same county other county .
Medicare data
2000 16 47 6 42 111
14.41% 42.34% 5.41% 37.84%
2001 33 49 6 39 127
25.98% 38.58% 4.72% 30.71%
2002 38 48 7 32 125
30.40% 38.40% 5.60% 25.60%
2003 68 78 15 39 200
34.00% 39.00% 7.50% 19.50%
2004 118 148 30 81 377
31.30% 39.26% 7.96% 21.49%
2005 148 169 30 106 453
32.67% 37.31% 6.62% 23.40%
2006 176 157 42 112 487
36.14% 32.24% 8.62% 23.00%
2007 146 153 29 90 418
34.93% 36.60% 6.94% 21.53%
2008 179 120 27 81 407
43.98% 29.48% 6.63% 19.90%
2009 146 112 33 95 386
37.82% 29.02% 8.55% 24.61%
2010 208 128 41 93 470
44.26% 27.23% 8.72% 19.79%
2011 437 275 107 185 1,004
43.53% 27.39% 10.66% 18.43%
2012 642 247 112 156 1,157
55.49% 21.35% 9.68% 13.48%
2013 143 74 25 45 287
49.83% 25.78% 8.71% 15.68%
2014 549 184 77 78 888
61.82% 20.72% 8.67% 8.78%
2015 527 0 110 0 637
82.73% 0.00% 17.27% 0.00%
3,574 1,989 697 1,274 7,534
Total
47% 26% 9% 17%
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Table A.3: Retention Rates of NHSC Participants as of January 20151 Mental
Health (First Analytic Dataset)

) Total NHSC
Year of Exit HPSA & other | Non-HPSA & Non-HPSA & ) i
providers in
from NHSC county same county other county )
Medicare data

2000 11 8 1 5 25
44.00% 32.00% 4.00% 20.00%

2001 8 13 1 8 30
26.67% 43.33% 3.33% 26.67%

2002 12 12 0 6 30
40.00% 40.00% 0.00% 20.00%

2003 19 16 2 10 47
40.43% 34.04% 4.26% 21.28%

2004 42 34 6 12 94
44.68% 36.17% 6.38% 12.77%

2005 32 33 4 26 95
33.68% 34.74% 4.21% 27.37%

2006 42 42 6 21 111
37.84% 37.84% 5.41% 18.92%

2007 54 28 4 25 111
48.65% 25.23% 3.60% 22.52%

2008 52 29 8 18 107
48.60% 27.10% 7.48% 16.82%

2009 45 32 10 17 104
43.27% 30.77% 9.62% 16.35%

2010 50 43 10 16 119
42.02% 36.13% 8.40% 13.45%

2011 154 60 19 29 262
58.78% 22.90% 7.25% 11.07%

2012 187 67 21 39 314
59.55% 21.34% 6.69% 12.42%

2013 50 18 4 8 80
62.50% 22.50% 5.00% 10.00%

2014 165 52 22 20 259
63.71% 20.08% 8.49% 7.72%

2015 195 0 33 0 228
85.53% 0.00% 14.47% 0.00%

Total 1,118 487 151 260 2,016
55.46% 24.16% 7.49% 12.90%
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Table A.4: Retention Rates of NHSC Participants by Provider Type as of January
20156 Primary Care (Second Analytic Dataset)

Year of Exit HPSA & HPSA & Non-HPSA & Non-HPSA & Total Matched in

from NHSC same county other county same county other county P360

Physicians

2000 13 19 8 28 68
19.12% 27.94% 11.76% 41.18%

2001 25 33 4 22 84
29.76% 39.29% 4.76% 26.19%

2002 21 24 4 23 72
29.17% 33.33% 5.56% 31.94%

2003 42 40 9 25 116
36.21% 34.48% 7.76% 21.55%

2004 79 59 20 44 202
39.11% 29.21% 9.90% 21.78%

2005 86 104 24 62 276
31.16% 37.68% 8.70% 22.46%

2006 108 93 33 65 299
36.12% 31.10% 11.04% 21.74%

2007 104 97 25 60 286
36.36% 33.92% 8.74% 20.98%

2008 125 68 18 54 265
47.17% 25.66% 6.79% 20.38%

2009 108 73 25 72 278
38.85% 26.26% 8.99% 25.90%

2010 129 64 24 58 275
46.91% 23.27% 8.73% 21.09%

2011 227 110 48 82 467
48.61% 23.55% 10.28% 17.56%

2012 292 105 68 88 553
52.80% 18.99% 12.30% 15.91%

2013 73 39 21 29 162
45.06% 24.07% 12.96% 17.90%

2014 326 92 57 41 516
63.18% 17.83% 11.05% 7.95%

2015 348 0 78 0 426
81.69% 0.00% 18.31% 0.00%

Total 2,106 1,020 466 753 4,345
48.47% 23.48% 10.72% 17.33%
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Year of Exit | HPSA & Non-HPSA & Non-HPSA & Total Matched in

from NHSC | same county other county same county other county P360

NP/PA's

2000 14 40 3 18 75
18.67% 53.33% 4.00% 24.00%

2001 10 27 4 21 62
16.13% 43.55% 6.45% 33.87%

2002 22 33 3 11 69
31.88% 47.83% 4.35% 15.94%

2003 32 51 7 21 111
28.83% 45.95% 6.31% 18.92%

2004 61 108 16 59 244
25.00% 44.26% 6.56% 24.18%

2005 92 98 15 59 264
34.85% 37.12% 5.68% 22.35%

2006 100 94 18 59 271
36.90% 34.69% 6.64% 21.77%

2007 81 76 10 43 210
38.57% 36.19% 4.76% 20.48%

2008 89 69 11 37 206
43.20% 33.50% 5.34% 17.96%

2009 85 54 17 36 192
44.27% 28.13% 8.85% 18.75%

2010 137 80 27 46 290
47.24% 27.59% 9.31% 15.86%

2011 339 200 80 124 743
45.63% 26.92% 10.77% 16.69%

2012 515 195 87 116 913
56.41% 21.36% 9.53% 12.71%

2013 130 47 18 23 218
59.63% 21.56% 8.26% 10.55%

2014 474 141 54 54 723
65.56% 19.50% 7.47% 7.47%

2015 476 0 80 0 556
85.61% 0.00% 14.39% 0.00%

Total 2,657 1,313 450 727 5,147
51.62% 25.51% 8.74% 14.12%
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Year of Exit | HPSA &
from NHSC | same county

Other Providers

other county

Non-HPSA &
same county

Non-HPSA &
other county

Total Matched in
P360

2000 3 5 1 3 12
25.00% 41.67% 8.33% 25.00%
2001 1 2 0 1 4
25.00% 50.00% 0.00% 25.00%
2002 4 2 2 3 11
36.36% 18.18% 18.18% 27.27%
2003 9 2 0 4 15
60.00% 13.33% 0.00% 26.67%
2004 20 9 2 10 41
48.78% 21.95% 4.88% 24.39%
2005 18 9 5 6 38
47.37% 23.68% 13.16% 15.79%
2006 14 15 1 12 42
33.33% 35.71% 2.38% 28.57%
2007 5 9 2 7 23
21.74% 39.13% 8.70% 30.43%
2008 16 7 4 2 29
55.17% 24.14% 13.79% 6.90%
2009 10 9 0 2 21
47.62% 42.86% 0.00% 9.52%
2010 21 6 1 9 37
56.76% 16.22% 2.70% 24.32%
2011 32 23 5 4 64
50.00% 35.94% 7.81% 6.25%
2012 50 6 3 4 63
79.37% 9.52% 4.76% 6.35%
2013 14 2 1 1 18
77.78% 11.11% 5.56% 5.56%
2014 32 5 4 4 45
71.11% 11.11% 8.89% 8.89%
2015 30 0 3 0 33
90.91% 0.00% 9.09% 0.00%
279 111 34 72 496
Total
56.25% 22.38% 6.85% 14.52%
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Table A.5: Retention Rates of NHSC Participants by Provider Type as of January
201506 Mental Health (Second Analytic Dataset)

Year of Exit | HPSA and HPSA and Non-HPSA and Non-HPSA and Total Matched

from NHSC | same county other county same county other county in P360

Physicians

2000 5 6 1 8 20
25.00% 30.00% 5.00% 40.00%

2001 6 12 1 6 25
24.00% 48.00% 4.00% 24.00%

2002 6 13 1 9 29
20.69% 44.83% 3.45% 31.03%

2003 17 9 2 15 43
39.53% 20.93% 4.65% 34.88%

2004 26 22 6 14 68
38.24% 32.35% 8.82% 20.59%

2005 20 24 10 24 78
25.64% 30.77% 12.82% 30.77%

2006 31 29 9 24 93
33.33% 31.18% 9.68% 25.81%

2007 43 27 7 19 96
44.79% 28.13% 7.29% 19.79%

2008 40 17 9 17 83
48.19% 20.48% 10.84% 20.48%

2009 29 22 11 23 85
34.12% 25.88% 12.94% 27.06%

2010 36 23 10 16 85
42.35% 27.06% 11.76% 18.82%

2011 88 41 29 46 204
43.14% 20.10% 14.22% 22.55%

2012 110 44 32 44 230
47.83% 19.13% 13.91% 19.13%

2013 27 10 4 10 51
52.94% 19.61% 7.84% 19.61%

2014 108 35 23 25 191
56.54% 18.32% 12.04% 13.09%

2015 123 0 39 0 162
75.93% 0.00% 24.07% 0.00%

Total 715 334 194 300 1,543
46.34% 21.65% 12.57% 19.44%
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Year of Exit | HPSA and HPSA and Non-HPSA and Non-HPSA and Total Matched
from NHSC | same county other county same county other county in P360

NP/PA's
2000 0 0 0 Y 0
0.00% 0.00% 0.00% 0.00%
2001 0 0 0 Y 0
0.00% 0.00% 0.00% 0.00%
2002 0 1 0 0 1
0.00% 100.00% 0.00% 0.00%
2003 2 4 0 0 6
33.33% 66.67% 0.00% 0.00%
2004 2 1 1 0 4
50.00% 25.00% 25.00% 0.00%
2005 2 1 1 1 5
40.00% 20.00% 20.00% 20.00%
2006 1 4 0 2 7
14.29% 57.14% 0.00% 28.57%
2007 2 3 0 1 6
33.33% 50.00% 0.00% 16.67%
2008 6 4 1 4 15
40.00% 26.67% 6.67% 26.67%
2008 3 7 0 0 10
30.00% 70.00% 0.00% 0.00%
2010 4 8 1 1 14
28.57% 57.14% 7.14% 7.14%
011 24 12 0 6 42
57.14% 28.57% 0.00% 14.29%
S012 32 13 7 3 55
58.18% 23.64% 12.73% 5.45%
2013 6 5 1 0 12
50.00% 41.67% 8.33% 0.00%
014 37 5 2 4 49
75.51% 12.24% 4.08% 8.16%
2015 48 0 6 0 54
88.89% 0.00% 11.11% 0.00%
Total 169 69 20 e 280
60.36% 24.64% 7.14% 7.86%

LEwNGROUP

52



Appendix

National Health Service Corps i An Extended Analysis

Year of Exit | HPSA and HPSA and Non-HPSA and Non-HPSA and Total Matched
from NHSC | same county other county same county other county in P360

Other Providers

2000 11 8 0 1 20
55.00% 40.00% 0.00% 5.00%

2001 6 8 0 7 21
28.57% 38.10% 0.00% 33.33%

2002 13 8 0 2 23
56.52% 34.78% 0.00% 8.70%

2003 20 19 1 13 53
37.74% 35.85% 1.89% 24.53%

2004 56 33 4 12 105
53.33% 31.43% 3.81% 11.43%

2005 49 36 4 15 104
47.12% 34.62% 3.85% 14.42%

2006 71 41 3 18 133
53.38% 30.83% 2.26% 13.53%

2007 67 34 10 17 128
52.34% 26.56% 7.81% 13.28%

2008 68 36 2 14 120
56.67% 30.00% 1.67% 11.67%

2009 67 28 8 16 119
56.30% 23.53% 6.72% 13.45%

2010 106 45 14 18 183
57.92% 24.59% 7.65% 9.84%

2011 278 88 35 54 455
61.10% 19.34% 7.69% 11.87%

2012 408 125 38 73 644
63.35% 19.41% 5.90% 11.34%

2013 99 28 7 10 144
68.75% 19.44% 4.86% 6.94%

2014 344 91 19 38 492
69.92% 18.50% 3.86% 7.72%

2015 414 0 58 0 472
0.877119 0 0.122881 0

Total 2,077 628 203 308 3,216
64.58% 19.53% 6.31% 9.58%
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