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Abstract

Introduction: The purpose of this study is to reconcile public health workforce supply and 

demand data to understand whether the expected influx of public health graduates can meet 

turnover events.

Methods: Four large public health workforce data sources were analyzed to establish measures 

of workforce demand, voluntary separations, and workforce employees likely to retire at state and 

local health departments. Data were collected in 2014–2016 and analyzed in 2016 and 2017. 

Potential workforce supply (i.e., candidates with formal public health training) was assessed by 

analyzing data on public health graduates. Supply and demand data were reconciled to identify 

potential gaps in the public health workforce.

Results: At the state and local level, ≅197,000 staff are employed in health departments. This is 

down more than 50,000 from 2008. In total, ≥65,000 staff will leave their organizations during 

fiscal years 2016–2020, with ≤100,000 staff leaving if all planned retirements occur by 2020. 

During 2000–2015, more than 223,000 people received a formal public health degree at some 

level. More than 25,000 students will receive a public health degree at some level in each year 

through 2020.

Conclusions: Demands for public health staff could possibly be met by the influx of graduates 

from schools and programs of public health. However, substantial implications exist for transferal 

of institutional knowledge and ability to recruit and retain the best staff to sufficiently meet 

demand.
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INTRODUCTION

Concerns about worker supply have been at the forefront of public health workforce 

planning discussions for decades.1–3 Public health has been bracing for the possibility of 

mass retirements as the workforce ages,4 and the economic recession has had a substantial 

influence on funding for public health, resulting in the loss of approximately 50,000 state 

and local public health jobs attributable to layoffs and attrition since 2008.5–7 Although 

studies report that some job loss associated with budget reductions has stabilized in recent 

years,8 the governmental public health workforce is still operating at reduced capacity at a 

time when turnover, recruitment, and retention are challenging across occupations9–11 and 

service demands are changing with healthcare reform and the growth of Federally Qualified 

Health Centers and other safety net providers.12–14

Periodic point estimates of public health workforce size and composition have been drawn 

from multiple sources that represent different study methodologies and varying data quality.
15 The most recent estimates enumerating the federal, state, and local public health 

workforce report a steady drop in overall size from approximately 500,000 (220/100,000 

population) in 1980,16 to approximately 448,000 (158/100,000 population) in 2000,17,18 and 

to 291,000 (93/100,000 population) in 2014.18 Further, the public health system lacks a 

framework for systematically evaluating the workforce capacity required to ensure effective 

delivery of essential public health services, making supply needs and demand difficult to 

project.

Workforce projections rely on the reconciliation of the potential inflows and outflows of 

workers into a system. For the public sector more broadly, and public health more 

specifically, this means reconciling the potential supply of new public health workers with 

the demand generated by those leaving governmental public health. However, limited 

information is available about voluntary turnover, and even less about eligible, planned, or 

actual retirements.8,10,19 This study reconciles public health workforce supply and demand 

data from state and local health departments to understand more fully whether the expected 

influx of public health graduates could plausibly meet needs generated by retirement and 

other worker turnover events in these settings.

METHODS

Demand for state and local governmental public health staff was assessed by reconciling 

data from four sources: Association of State and Territorial Health Officials (ASTHO) and 

National Association of County and City Health Officials (NACCHO) 2016 profile surveys; 

2014 Public Health Workforce Interests and Needs Survey (PH WINS); and the 2016 

Workforce Gaps Survey (WGS; Appendix Figure 1, available online). ASTHO and 

NACCHO profiles are mainstays in public health workforce research.20,21 PH WINS 

represents the first large-scale, nationally representative survey of the public health 

workforce with >23,000 respondents.4,22 The WGS included four primary domains: 

workforce characteristics, retirement, leadership perceptions around workforce gaps, and 

succession planning. This study draws from the first two WGS domains. Data source 

methodology has been described elsewhere.11,12,23

Leider et al. Page 2

Am J Prev Med. Author manuscript; available in PMC 2020 January 06.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



ASTHO and NACCHO profiles provided workforce size data. Measures of demand (i.e., 

positions vacated through retirement and voluntary separation from the public health 

workforce) were reconciled across the four data sources. Because attrition, where vacancies 

are left purposefully unoccupied, is a well-known and common means of dealing with 

budget shortfalls, measures of demand might be reasonably viewed as maximum estimates. 

The ASTHO profile collects data on retirement eligibility, the NACCHO profile on 

retirements, PH WINS on intent to leave or retire, and WGS on retirement eligibility, actual 

retirements, and voluntary separations. The data sources aligned to measure all components 

for fiscal year (FY) 2015, and certain components for FY2013–2016; local health 

department (LHD) staff size and full-time employees data were aligned to identify 

correlation with the size of the population served. Demand was first examined by way of 

total turnover and was then adjusted to account for the relatively limited number of current 

state health agency (SHA) positions nationwide that are held by those with public health 

degrees. Retirement eligibility, planned retirements, and actual retirement data were used to 

estimate the proportion of the workforce likely to retire by 2020. Intent to leave and actual 

nonretirement voluntary separations data were used to estimate the proportion of the 

workforce likely to leave governmental public health. PH WINS data were used to conduct 

demographic comparisons among staff, new hires, and those with positions designated 

within the public health sciences (PHS) planning to leave and retire. PHS positions were 

used as coded by PH WINS, as opposed to clinical or administrative positions.4

Potential workforce supply was defined as the supply of candidates with formal public 

health training in the U.S., using data from the U.S. National Center for Education Statistics 

(NCES), which collects graduation, financial, staffing, and enrollment data from >7,400 

U.S. colleges and universities, 2,100 of which have awarded graduate degrees or certificates.
24 The following NCES Classification of Instructional Program categories were used: public 

health–related (51.22), epidemiology (26.1309), biostatistics (26.1102), and health policy 

analysis (44.0503).25 Because the field considers formal public health training as the 

standard entry degree for new public health staff,26–30 this study considers all public health 

graduate students and those with public health undergraduate degrees as potential workforce 

supply for health departments, even if preparing for work in other health sectors.31,32

Demand and supply data were reconciled to identify potential gaps in the public health 

workforce; to create conservative estimates, the authors anticipated a relatively stagnant-

sized workforce for the near future given recent cuts11,21,33 and considered supply scenarios 

where graduates per year were constant at 2015 levels, and one scenario where growth in the 

number of degrees awarded per year grew linearly (baseline 2013–2015). Datasets were 

integrated and managed in Stata, version 13. The Centers for Disease Control and Prevention 

IRB determined that this study was not human subjects research.

RESULTS

The 2016 NACCHO profile indicates that the LHD workforce is estimated at 147,000 full-

time and part-time staff (95% CI=135,000, 159,000), down from 162,000 in 2013 and 

190,000 in 2008. Approximately 103,000 of these staff are employed by local governments, 

18,000 by state governments, and 26,000 in shared state–local arrangements. At the state 
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level, the ASTHO profile estimates that SHAs employ ≅104,000 staff across the country: 

50,000 work in the central office and 54,000 work within local or regional offices, which 

likely include those reported by NACCHO, employed by state government and in shared 

state–local arrangements.21

The alignment of NACCHO and ASTHO enumeration data yielded ≅197,000 staff across 

state health departments and LHDs in 2016. Significant interstate variation was observed 

(Figure 1), with ≅6% of the LHDs employing 42% of all LHD staff nationwide. When 

examining full-time employees, ≅80% of LHDs employ ≤50 staff, 17% employ 51–250 

staff, and 3% employ >250 staff. LHD total staff size and number of full-time employees 

were correlated with the size of the population served (r =0.8630 and r =0.8686, 

respectively; Figure 1).

Overall, during FY2013–2015, ≅11% of the SHA’s workforce turned over (median 10%, SD 

7%). According to PH WINS, ≅24% of SHA staff are = planning to retire by 2020. The 

average planned age of retirement is 62 or 63 years (Appendix Figure 2, available online). 

Although variable across SHAs, a mean of 24% of staff were judged retirement-eligible by 

their SHA in FY2015 (median 18%, SD=17%, range, 5%–83%). During FY2015, ≅6% of 

PH WINS SHA respondents reported planning to retire that year, and approximately half of 

those respondents, in aggregate on average (mean 54%, median 50%, SD=25%), followed 

through with retirement, representing <3% of all PH WINS respondents. Overall, 

retirements accounted for ≅33% of turnover in a given SHA (median 31%, SD=21%). 

Although retirement eligibility could not be assessed nationally for LHDs, PH WINS 

indicated that 4.5% of large LHD staff and 6% of other LHD staff had planned to retire 

during 2015; however, on average, the NACCHO profile reports that only 3.1% of LHD staff 

retired during that year. Staff who quit/resign, or otherwise voluntarily leave to pursue other 

opportunities, constitute the largest driver of turnover. PH WINS indicated that 20% of the 

SHA workforce was considering leaving their organization during FY2015. However, 

among 21 SHAs with sufficient data to calculate planned versus actual retirements and 

voluntary separations, only 52% of the expected nonretirement separations were observed 

during that period (median 48%, SD=27%; Table 1).

By extrapolating the 24% of PH WINS respondents who indicated they were planning to 

retire by 2020 to the ≅197,000 state and local public health workforce nationwide, ≅47,000 

staff nationally are planning to retire by 2020. However, if the substantial difference between 

planned versus actual retirements in FY2015 holds, and trends in delayed retirement 

continue, fewer staff will retire by 2020, perhaps as few as 25,000. In addition, other 

voluntary (nonretirement) separations are expected. The authors estimate an additional 

40,000–50,000 staff will be needed by 2020 to replace the workforce likely to leave 

governmental public health for nonretirement reasons. In total, this indicates >65,000 staff 

will leave their organizations in FY2016–2020, with up to 100,000 staff leaving if all 

planned retirements occur by 2020.

NCES reports that 280 institutions collectively conferred ≅10,900 bachelor’s, 14,000 

master’s, and 1,300 doctoral degrees in public health during 2015. During 2000–2015, 

≅224,000 public health degrees were awarded in the U.S. (Table 2). Estimates indicate that 
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37% of doctoral degree recipients have a public health master’s degree and o6% of master’s 

students have a bachelor’s in public health.32 Considering the proportion of people with 

multiple public health degrees, this implies ≅200,000 people received a formal public health 

degree at some level during 2000–2015. By 2020, an additional 55,000 undergraduate and 

77,000 graduate public health degrees will be awarded, according to conservative estimates.

DISCUSSION

Reconciling supply and demand of the public health workforce is critical to quantifying 

workforce shortages and determining whether recent public health graduates can potentially 

meet impending turnover demands. This study represents the first reconciliation of public 

health workforce supply and demand data that considers planned and actual retirements, 

yielding a better understanding of workforce shortages to aid national workforce 

development efforts.

This study indicates that the projected demand for at least 65,000 new staff through 2020 

can potentially be met by the influx of public health graduates (Table 3). NCES data suggest 

approximately 132,000 degrees in public health will be awarded in the U.S. during 2015–

2019. However, given the recent growth in public health degrees conferred at the 

undergraduate and graduate levels,25,31 linear trends may be exceeded and upward of 

150,000 undergraduate and graduate degrees could be conferred during this period. 

Furthermore, NCES reports a slight undercount of true conferrals among Association of 

Schools and Programs of Public Health members,33 which might indicate an underestimate 

of public health graduates in the pipeline. Although succession planning, the maintenance of 

institutional knowledge, regional variability in formally trained public health staff, and 

competition for staff with the private sector represent meaningful workforce challenges, 

nationwide raw supply numbers appear promising.

Two additional points support the notion that graduate supply could meet workforce 

demands. First, a relatively limited percentage of LHD and SHA staff (17% overall) have 

any type of formal public health education.34 Although 75% of SHA staff had a bachelor’s 

degree and 38% had a master’s degree, the percentage of public health degrees was limited. 

Even if health departments continue hiring public health–trained staff at higher rates (as PH 

WINS data show34), other degree pipelines will meet some of the turnover and retirement 

needs. The second consideration, according to PH WINS, is that just 44% of SHA 

respondents and 29% of LHD respondents hold a position within the public health sciences, 

the most critical area for public health–specific training. This translates into approximately 

70,000 staff nationwide, an estimated 16,000 of whom are planning to retire by 2020. A final 

consideration is that just 9% of those who say they are planning to retire or considering 

leaving are considering another position within public health—91% plan to leave the field.35 

All public health graduates may not be suitable for, or interested in, these vacated positions. 

However, numerically, supply should plausibly meet demand.

These estimates do have implications for the severity of the potential workforce shortage. 

The public health enterprise should consider whether its workforce is aging at a higher rate 

than the general workforce or if fewer younger workers are being recruited. On average, 
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public health staff are aged 48 years, 6 years older than the rest of the U.S. workforce, with 

47% of the public health workforce aged ≥50 years, and 15% aged ≥60 years. 

Comparatively, only 15% of this workforce is aged <35 years.36 These findings are 

consistent with those reported among the Centers for Disease Control and Prevention 

employees, validating that the public health workforce is aging across the governmental 

enterprise. With an aging workforce, retirement is imminent. Although this study reports that 

approximately 25% of the SHA workforce is planning to retire by 2020, it also highlights 

that only about 54% of those planning to retire in FY2015 actually did. Although delayed 

retirement is more likely among those with a college degree, higher-paid occupations, and 

those in the health sector, evidence shows that those in the public sector did not delay 

retirement during the Great Recession.37–40 Exactly where retirement will be by 2020 

remains unclear.

Despite a sizeable number of staff planning to retire, and a number of others indicating they 

are considering leaving their organization, these findings do not necessarily indicate a vast 

workforce shortage among health departments, particularly among staff in PHS positions. 

Vacancies are relatively consistent in proportion, separations are stable, and retirements are 

modest. The political winds are currently favoring smaller government, with some agencies 

continuing to offer early retirement. However, this might not always be the case. Although 

the public health system might have the pipeline from which to recruit and replace staff 

leaving the workforce, substantial implications exist for the transfer of institutional 

knowledge, succession planning, and the workforce more broadly. The 2016 WGS identified 

that a number of public health leaders felt they needed more candidates to fill their positions, 

and that offering competitive salaries was a significant challenge to recruitment efforts.36 

With increasing student debt, decreasing funding of governmental public health, and 

continual increase in health spending, early career positions within government might be 

difficult to find and be relatively low paying. This might indicate that health departments are 

not competitive enough to attract the most qualified candidates, or, because hiring 

limitations or less competitive recruitment packages make the positions less attractive, the 

private, academic, and healthcare sectors might be siphoning recent graduates. Although 

increasing the number of public health workers in the healthcare delivery system is a 

positive outcome given the emphasis on population health and preventive care, governmental 

public health agencies have an important role in service delivery and will require workers 

with PHS expertise.

To address possible workforce shortages, public health leaders and decision makers should 

strategically speak with one voice41 and develop workforce planning models for public 

health agencies that include monitoring and evaluation of the workforce, along with relevant 

succession planning, as critical steps in ensuring key public health positions are maintained. 

Targeted efforts should emphasize reevaluation of retention practices, preparing talent within 

the organization, and planning recruitment activities for external candidates as well as 

developing cross-cutting skills in the workforce as an effective approach to maximizing 

human resources.
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Limitations

This study has limitations stemming from data sources used and the imputation and 

extrapolation addressing missing data issues. ASTHO, NACCHO, and WGS data sources 

relied on self-reported data. NCES graduation data are self-reported by institutional 

registrars, which might introduce data errors. Furthermore, ASTHO and NACCHO profiles 

and NCES data are longitudinal, whereas PH WINS and WGS are cross-sectional. Supply 

and demand estimates created in this study that draw on local PH WINS staff data have the 

potential for bias, because the frame is not nationally representative. However, the actual 

variables used (proportion of respondents intending to retire) were consistent across all PH 

WINS frames, and data have broad utility for national estimates.42,43 Another limitation is 

reconciling self-reported estimates from different sources. Although quality-control analyses 

among comparable data points in the dataset were strong, results were not perfect. 

Additionally, substantial variation was observed between expected and actual retirements. 

Even though this was treated as a measure of how likely staff are to follow through on their 

intent to leave or retire, an alternative explanation relates to the actual retirements reported 

by SHAs. Future studies might consider asking these questions from the same instrument, or 

assembling more administrative data sources (rather than self-report). Finally, although 

outside the scope of this study, both the federal public health and primary care workforces 

substantially impact state and local decisions and would be valuable to include in future 

research.

CONCLUSIONS

This study represents a substantial contribution to understanding workforce shortages, and 

its findings reveal broader implications for public health workforce development. 

Considerable potential demand during the next few years was identified. Even if every 

staffer who planned to retire did retire, and all who were considering leaving their 

organizations did leave, the number of graduates with formal public health training would 

still far surpass the number needed for replacement nationally because of retirements or 

other voluntary separations. However, competitive recruitment practices and succession 

planning both would be of critical importance. Unknown is whether governmental public 

health can successfully compete with the private healthcare sector.

Only 17% of the workforce presently has formal public health training.34 Even among PHS 

staff, only 30% have a formal public health degree of some kind, and other undergraduate 

and graduate programs will likely be educating much of the workforce of the future despite 

the National Academy of Medicine’s stated desire that those in governmental public health 

have a formal public health degree.

This does not mean a workforce shortage is impossible, or even unlikely, because health 

departments have noted attracting qualified candidates and competing with other employers 

is challenging. Instead, workforce shortages might better be construed as more than a mere 

supply and demand numbers game, as supply might not exceed public health’s ability to 

recruit and retain the best staff to sufficiently meet future demand.
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Supplementary Material
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Figure 1. Size of the governmental public health workforce in state and local departments, 2016.
Note: Hawaii and Rhode Island do not have local health departments (LHDs). Hawaii and 

Alaska are not pictured to scale. Estimates from LHDs that did not respond to the 2016 

Profile were imputed on the basis of previous surveys or jurisdiction size. Data sources: 

ASTHO 2016 Profile and NACCHO 2016 Profile.

ASTHO, Association of State and Territorial Health Officials; FTE, full time employees; 

NACCHO, National Association of County and City Health Officials; SHA, state health 

agency.
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Table 1.

Voluntary Separations at State Health Agencies as a Percent of Those Expecting to Retire and Those 

Considering Leaving for FY2015

Descriptive statistics Separations overall (%) Retirements (%) Nonretirements (%)

Average 50 54 52

Median 49 50 48

SD 24 25 27

Min 8 22 5

Max 101 121 122

na 27 30 21

a
Number of states. Estimates were created by capturing actual separations (2016 ASTHO Profile), retirements (2016 Workforce Gaps Study), and 

intent to leave or retire (2014 PH WINS), and reconciling these estimates for states where all data points were represented.

ASTHO, Association of State and Territorial Health Officials; FY, fiscal year; PH WINS, Public Health Workforce Interests and Needs Survey.
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Table 2.

Public Health Degrees Awarded, U.S., 2000–2015

Year Bachelor’s Master’s Doctoral Total

2000 1,622 5,340 559 7,521

2001 1,499 5,407 537 7,443

2002 1,438 5,536 533 7,507

2003 1,430 6,017 580 8,027

2004 1,469 6,590 653 8,712

2005 1,828 7,124 748 9,700

2006 2,209 7,520 755 10,484

2007 2,827 8,097 847 11,771

2008 3,376 8,736 872 12,984

2009 3,815 9,381 870 14,066

2010 4,485 10,165 948 15,598

2011 5,356 11,215 981 17,552

2012 6,464 12,201 1,173 19,838

2013 8,113 12,773 1,146 22,032

2014 9,629 13,514 1,238 24,381

2015 10,938 14,052 1,316 26,306

Total 66,498 143,668 13,756 223,922

Source: U.S. National Center for Education Statistics.
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