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ABSTRACT

Objective: This study uses findings from the most recent iterations of the Public Health Workforce Interest and Needs
Survey (PH WINS) to describe importance, skill level, and gaps of key public health competencies as well as characteristics
associated with gaps.
Design: Repeated cross-sectional analysis of the 2017 and 2021 PH WINS data.
Setting: State and local health departments.
Participants: Nationally representative population of state and local governmental public health workers.
Main Outcome Measures: Gaps of key public health competencies related to data, evidence-based approaches, health
equity and social justice, factors that affect public health, cross-sectoral partnerships, and community health assessments
and improvement plans. Gaps reflect areas of high importance and low skill level. Differences in gaps among the traditional
public health workforce and those hired specifically for COVID-19 response.
Results: For most competency areas, more than 20% of the public health workforce perceived a gap. Gaps related to
environmental factors that affect public health, social determinants of health and cross-sector partnerships, and community
health assessments and improvement plans were the largest. Tenure in public health practice, highest level of education,
and having formal public health training were associated with lower odds of gaps in most areas. In a secondary analysis of
traditional public health workforce compared with those hired specifically for COVID-19 response, those hired for COVID-19
response reported significantly fewer gaps for all but one competency considered.
Conclusions: A substantial proportion of the public health workforce perceives gaps in competency areas that are of high
importance to the evolving role of public health. As public health continues to adjust and modernize in response to the
COVID-19 pandemic and other historic changes, understanding and addressing training needs of the workforce will be
instrumental to public health’s ability to respond to the needs of the public.
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Public health needs in the United States are wide
ranging and so too is the potential for pos-
itive impact through tailoring public health

services to meet changing needs of the population.
Recent efforts including Public Health 3.0, Healthy
People, and others present new goals and an updated
role for public health.1-4 These efforts focus on mod-
ernizing public health to include roles focused on
social determinants of health and collaborating with
other sectors to improve population health, for ex-
ample. These goals represent a shift toward a more
integrated approach that requires public health to es-
tablish cross-sector partnerships, utilize timely data,
and effectively communicate in order to improve the
health of the public. Furthermore, the COVID-19 pan-
demic has highlighted the need for the field of public
health to adapt quickly to meet demands for timely,
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culturally competent services, information, and rel-
evant data.5 For public health to be adaptable and
achieve the goal of improved well-being of the public,
the workforce must have extensive skill sets, diverse
backgrounds, and ample training.6 Because of the
changing landscape and needs of public health both
before and during the COVID-19 pandemic, it is im-
portant to describe competencies and training gaps of
the workforce to meet the current and future needs of
the public.

The Public Health Workforce Interests and Needs
Survey (PH WINS), a national survey of the pub-
lic health workforce beginning in 2014, provides the
ability to monitor and assess the current skills as well
as training needs of the state and local public health
workforce.7,8 The 2014 administration of PH WINS
provided the first national perspective of state-level
workforce attitudes and needs, including a focus on
training.9 Since then, PH WINS has regularly assessed
skill level and the importance of various skills in the
ever-changing workforce. Studies utilizing previous
PH WINS data found that some of the largest train-
ing needs in the public health workforce are budgeting
and fiscal management, systems and strategic think-
ing, and data and informatics.10-12 Additional studies
emphasized the importance of motivations, such as
funding, and designated time for travel to training,
as well as regionally focused training.12,13 Findings
from previous studies of PH WINS data, such as these,
are important in understanding the workforce at its
current state, measuring changes over time, and fo-
cusing on emerging areas of focus for public health
such as social determinants of health, cross-sectoral
collaborations, use of data, and delivering culturally
competent services. With the addition of the third
fielding of PH WINS in 2021 during the COVID-19
pandemic, it is important to provide an update on the
changing and emerging needs of the workforce.

The purpose of the current study was to describe the
governmental public health workforce perceptions of
their skills and gaps to meet the changing needs of
the public. To characterize workforce skills and gaps,
we use a repeated cross-sectional analysis of the most
recent 2 iterations of national PH WINS data from
2017 and 2021. We present perceptions of importance
of various competencies, current skill level, and gaps
between high importance but low skill level by year,
supervisory status, demographic characteristics, and
experience of the workforce. Findings from this study
will be of interest to training organizations, such as re-
gional training centers and colleges of public health.
Furthermore, state and local public health depart-
ments can benefit from assessing the training needs
of their workforce now and in the future. Similarly,
policy makers can benefit from information described

in this study, as federal, state, and local governments
continue to assess public health budgets and funding
needs to create a diverse and well-trained workforce.

Methods

Study design and population studied

This study utilizes a repeated cross-sectional analysis
of data from the 2017 and 2021 administrations of
PH WINS to assess importance, skills, and gaps re-
lated to various competencies. Administered by the de
Beaumont Foundation, PH WINS collects nationally
representative data on the public health workforce.
The current study includes focuses on the subset of
individuals who responded to PH WINS in either
2017 or 2021 from state and local public health
agencies and who are permanent staff and were not
hired specifically for COVID-19 response. In sec-
ondary analyses focused on training gaps during the
COVID-19 pandemic, we focus only on 2021 re-
spondents who are permanent staff in state or local
agencies not hired specifically for COVID-19 response
(referred to as “traditional workforce”) as compared
with those who were hired specifically for COVID-19
response.

Outcomes

Primary outcomes focus on core competencies for
public health professions that are adjusted to the
supervisory tier of the individual responding to the
survey. In total, there were 21 competencies that
were assessed in both the 2017 and 2021 administra-
tions of the survey (competencies by tier with their
abbreviation can be found in Supplemental Digital
Content Table A1, available at http://links.lww.com/
JPHMP/B48). Seven priority competencies of high
relevance to the modern public health workforce
were specifically identified and are of primary fo-
cus. These were selected on the basis of emerging
focus areas for public health prioritized in Healthy
People, Public Health 3.0, public health moderniza-
tion efforts, and the COVID-19 pandemic. These
include competencies related to data collection and
use, evidence-based approaches, health equity and
social justice principles, drivers of health, social deter-
minants of health, and community health assessments
and health improvement plans. While the results and
analyses focus on these 7 competency areas, findings
related to the remaining competencies can be found in
the Digital Appendix (see Supplemental Digital Con-
tent Tables A2-A4, available at http://links.lww.com/
JPHMP/B49 and Table A6, available at http://links.
lww.com/JPHMP/B51).
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The language of the competencies is tailored to
be relevant to the respondent based on their super-
visory tier. For example, nonsupervisors (tier 1) are
asked to reflect on “Collect[ing] valid data for use
in decision making,” while supervisors and managers
(tier 2) as well as executives (tier 3) are asked to re-
flect on “us[ing] data to drive decision making.” Full
competency language for each of the tiers can be
found in the Supplemental Materials (see Sup-
plemental Digital Content Table 1, available at
http://links.lww.com/JPHMP/B48).

For each competency, we consider self-rated impor-
tance, skill level, and gaps. Importance is assessed on
a 4-point Likert scale of how important the item is in
their day-to-day work from “not important” to “very
important.” Skill level is assessed on a 4-point Lik-
ert scale from “unable to perform” to “expert” or
“not applicable.” Gaps are identified when an indi-
vidual rates the importance of a competency as high
importance (somewhat or very important) and low
skill (unable to perform or beginner).

Independent variables

Independent variables include demographic charac-
teristics, training and experience, and characteristics
of the individual’s current position.

Demographic characteristics include gender (iden-
tify as a man, woman, some other way) and race and
ethnicity (American Indian or Alaska Native, Asian,
Black or African American, Hispanic or Latino, Na-
tive Hawaiian or other Pacific Islander, 2 or more
races, White). As the providers of foundational public
health services for diverse communities, understand-
ing the racial and ethnic demographics of the public
health workforce is critical. This information can help
government agencies and partner organizations un-
derstand the many identities and experiences that
governmental public health employees bring to their
work. It can also help federal, state, and local agencies
support and train the public health workforce to meet
the needs of the diverse communities they serve.

Training and experience include tenure in pub-
lic health (0-5 years, 6-10 years, 11-15 years, 16-20
years, ≥21 years), highest degree attained (no college,
associate degree, bachelor’s degree, master’s degree,
doctoral degree), and an indicator for having a formal
degree in public health at any level.

Characteristics of the current position include su-
pervisory tier (nonsupervisor, supervisor or manager,
executive), employment status (contractor, permanent
staff), an indicator for being in a union or bargaining
unit position, setting (state or local), job classification
category (public health sciences, administrative, clini-
cal and laboratory, social services, and all other), and
year of the survey (2017 or 2021).

Analyses

First, we present trends and changes in competency
gaps by supervisory tier for each of the 7 compe-
tencies. Next, we present logistic regressions for the
presence of a gap in each of competencies as a function
of demographic, background, and current position
characteristics. Regression analyses combined all su-
pervisory tiers into models for each competency
area.

We then focus on the 2021 respondents to com-
pare the “traditional” public health workforce with
those hired specifically for COVID-19 response. First,
we present bivariate comparisons of 2021 compe-
tency gaps for “traditional” public health workforce
as compared with those hired specifically for COVID-
19 response. Because of the theoretical differences in
those hired for COVID-19 response, we also decom-
pose gaps into perceived importance and skill and
present bivariate comparisons, which are presented in
the Digital Appendix. Finally, we present similar logis-
tic regression models as described previously but with
the primary indicator of hired for COVID-19 response
or not. All findings and analyses were conducted and
are presented with nationally representative survey
weights.

Results

Our primary analyses included 79 065 individuals eli-
gible for our sample who responded to either the 2017
or 2021 survey, representing a weighted sample size of
341 459 public health workers. Descriptive character-
istics of respondents for each of the iterations of PH
WINS have been described elsewhere.14,15

Between 6.9% and 41.7% of individuals reported
gaps in competencies, and there was little consis-
tency in changes over time where gaps for some
competencies and supervisory tiers increased while
others decreased (Table 1). In general, gaps were more
frequently reported among lower supervisory tiers.
Among nonsupervisors, the most common gap was
related to community health assessment and improve-
ment plans (39.1% in 2021). For supervisors and
managers, environmental drivers that affect public
health was the most commonly reported gap area
(37.0% in 2021). For executives, social determinants
of health, cross-sector partnerships, and related poli-
cies were the most commonly reported gaps (37.5%
in 2021). Among all supervisory tiers, the least com-
monly reported gap was related to valid data for
decision making (14.7% for nonsupervisors, 12.5%
for supervisors/managers, and 6.8% for executives in
2021). The changes for each competency and super-
visory tier represent the percent change from 2017
to 2021. For example, gaps related to valid data for

http://links.lww.com/JPHMP/B48


S110 Balio, et al • 29(1 Supp), S107–S115 Rising to Meet the Moment

TABLE 1
Percentage of Respondents With Gaps by Competency, Tier, and Yeara

Nonsupervisor Supervisor/Manager Executive

Competency 2017 2021 % Change 2017 2021 % Change 2017 2021 % Change

Appropriate sources of data for
assessing health

21.3% 21.4% 0.5% 21.4% 20.8% − 2.8% 15.4% 12.9% − 16.2%

Valid data for decision making 13.8% 14.7% 6.5% 13.0% 12.5% − 3.8% 6.9% 6.8% − 1.4%
Evidence-based approaches 21.7% 20.1% − 7.4% 17.5% 15.2% − 13.1% 14.2% 13.1% − 7.7%
Health equity and social justice

principles
25.3% 26.2% 3.6% 28.4% 31.8% 12.0% 25.4% 30.7% 20.9%

Environmental drivers that affect
public health

33.9% 35.4% 4.4% 38.0% 37.0% − 2.6% 25.1% 25.7% 2.4%

Social determinants of health,
cross-sector partnerships, and
related policies

29.1% 26.5% − 8.9% 31.6% 32.5% 2.8% 32.9% 37.5% 14.0%

Community health assessment
and improvement plans

41.7% 39.1% − 6.2% 35.7% 33.8% − 5.3% 19.8% 22.4% 13.1%

aPercent change reported is the percent change from 2017 to 2021 and is not a percentage point change. For example, gaps for valid data for decision making among
nonsupervisors increased from 13.8% in 2017 to 14.7% in 2021. The 2021 rate is a 6.5% increase from the 2017 rate.

decision making among nonsupervisors increased
6.5% from 13.8% in 2017 to 14.7% in 2021. Ad-
ditional detail on the frequency of importance, skill
ratings, and gaps by supervisory tier, year, and compe-
tency area can be found in the Digital Appendix (see
Supplemental Digital Content Tables A2-A4, avail-
able at http://links.lww.com/JPHMP/B49).

Results from regression models estimated charac-
teristics associated with gaps in each competency area
and were similar across competency areas (Table 2).
After controlling for demographic, training, and posi-
tion characteristics, greater odds in presence of a gap
were found among those who identified as women
as compared with men, individuals who are Asian
as compared with White, supervisors and managers
as compared with nonsupervisors, and those in clini-
cal and laboratory positions as compared with public
health sciences. For example, women were 1.27 times
as likely to have a gap related to data for assess-
ing health as compared with men (P < .001). Odds
of gaps were generally inversely related to tenure in
public health practice and higher levels of education.
For most competencies, supervisors/managers were
more likely to report a gap than nonsupervisors. Gaps
reported by executives as compared with nonsupervi-
sors were mixed in terms of direction and significance.
For example, executives were significantly more likely
to report a gap related to social determinants of
health, cross-sector partnerships, and related poli-
cies than nonsupervisors but significantly less likely
to report a gap related to valid data for decision
making.

COVID-19 workforce comparisons

Supplemental analyses compared 2021 responses
from the traditional workforce and those hired specif-
ically for COVID-19 response. This sample included
37 960 responses representing a weighted sample size
of 172 650. These analyses identified significantly
fewer gaps among those hired for COVID-19 response
for all of the competency areas of interest, aside
from use of evidence-based approaches (Table 3). The
largest magnitude difference in reported gaps was re-
lated to social determinants of health, cross-sector
partnerships, and related policies (28.6% of the tradi-
tional workforce, 20.5% of the COVID-19 response
workforce, P < .001). Differences in importance and
skill level for each of these competencies between the
traditional workforce and the COVID-19 response
workforce can be found in the Digital Appendix (see
Supplemental Digital Content Table A5, available at
http://links.lww.com/JPHMP/B50).

Logistic regression analyses estimated that COVID-
19 response workers were at significantly lower odds
of having gaps in 4 of the 7 competency areas than the
traditional public health workforce, even after con-
trolling for demographic, background, and current
position characteristics. These included evidence-
based approaches; environmental drivers that affect
public health; social determinants of health, cross-
sector partnerships, and related policies; and com-
munity health assessment and improvement plans.
Full regression results for each of these models can
be found in the Digital Appendix (see Supplemental
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TABLE 3
Competency Gaps for 2021 Traditional and COVID-19 Response Workforcea

Percentage With Gaps Logistic Regression Results

Traditional
Workforce

COVID
Workforce

Unadjusted
P Value

Odds Ratio
(COVID vs
Traditional
Workforce)

Adjusted
P Value

Appropriate sources of data for assessing
health

21.0% 17.7% .02 0.80 .11

Valid data for decision making 13.8% 10.9% .01 0.76 .11
Evidence-based approaches 18.4% 17.5% .45 0.81 .45
Health equity and social justice principles 28.0% 22.7% .001 0.85 .09
Environmental drivers that affect public

health
35.5% 29.2% <.001 0.71 <.001

Social determinants of health, cross-sector
partnerships, and related policies

28.6% 20.5% <.001 0.70 .02

Community health assessment and
improvement plans

26.9% 31.4% .002 0.76 .02

aPercent gaps are reflective of an individual reporting high importance and low skill level. All results are survey weighted to be nationally representative. The “unadjusted
P value” column shows results from the bivariate comparison of gaps between the traditional and COVID-19 workforce. Results from logistic regression models are also
included with individual models included for each of the competency areas. The odds ratio presented is from the indicator of COVID-19 response workforce as compared
with the traditional workforce. An odds ratio less than 1 indicates lower odds of a gap in that competency area. The “adjusted P value” column shows the significance of
this indicator from the logistic regression models. These models include all of the characteristics included in Table 2 aside from year. Full regression results for each of these
models can be found in the Digital Appendix (see Supplemental Digital Content Table A6, available at http:// links.lww.com/ JPHMP/ B51).

Digital Content Table A6, available at http://links.
lww.com/JPHMP/B51).

Discussion

In the past few decades, public health has been forced
to respond to significant changes in the US health
care system including implementation of the Afford-
able Care Act, emergencies including natural disasters
and 9/11, civil unrest, and the unprecedented COVID-
19 pandemic.5,16 Collectively, these have changed the
needs of the public and the role of public health. Mod-
ernizing public health will require new and different
areas of expertise than those that are historically re-
quired, including the need for improved use of data,
recognizing the importance of health equity and social
justice, and the ability of public health to collaborate
across sectors to meet the needs of their communities.
This study focused on the perceived skills, importance,
and gaps of the current public health workforce re-
garding many of these crucial areas. Understanding
the current workforce perceptions of these competen-
cies will be critical for training the current workforce
and the next generation of public health workers in
order to meet the current and arising public health
needs.

We find areas with significant gaps in the work-
force’s skills in areas they identify as important,
especially related to where at least 20% of the

workforce reported gaps in most of the competencies
assessed, with a few competencies exhibiting gaps
among more than 40% of the workforce. In addition,
we found differences in gaps by setting, position
type, education, and experience in public health.
These associations with gaps may provide a direction
for targeting training to the workforce at large. In
addition, previous evidence from the 2017 PH WINS
results shed light on what motivates individuals in
the field to seek training.13 Specifically, most indi-
viduals are responsive to organizational pressure,
compensation or incentives, and personal growth. To
the extent that agencies can identify appropriate and
effective training and provide necessary support for
individuals to receive that training, these significant
gaps in competencies may be reduced.

We also find that there are several important char-
acteristics associated with lower odds of perceived
gaps, including tenure of public health, higher lev-
els of education, and having formal training in public
health. In addition, tenure and level of education
specifically exhibit a stead dose-response type of rela-
tionship where with each increase in tenure in public
health and level of education there is a decrease in
odds of perceiving a gap. Previous iterations of PH
WINS have identified significant proportions of the
workforce with intentions to leave the field.14,17 The
COVID-19 pandemic has also led to novel stressors,
harassment, and increased burnout of the workforce,

http://links.lww.com/JPHMP/B51
http://links.lww.com/JPHMP/B51
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which may exacerbate this phenomenon.18,19 Given
the role of experience in competency level, significant
turnover in the field may result in substantial losses
in institutional knowledge and public health exper-
tise. This also underscores the importance of training
the incoming public health workforce in these areas
of importance.

The COVID-19 pandemic has brought widespread
changes to the health care and public health
landscape. Importantly, we find that individuals hired
specifically to respond to the COVID-19 emergency
reported fewer gaps in many of the key competency
areas than those hired either prior to the pandemic
or during but not primarily for COVID-19 response.
There may be several possible explanations for this,
although we are unable to assess which of these may
be driving these differences. It is possible that those
hired to respond are more recently trained and more
likely to have formal public health training and there-
fore may be more prepared in the key competency
areas. Another possibility is that public health in gen-
eral has been more effective in recruiting the right
people to the right positions. Historically, there have
been barriers to hiring and recruiting into governmen-
tal public health, which has resulted in many public
health graduates not entering governmental public
health.20,21 Another possibility is that those hired for
COVID-19 response workers may be more likely to
report high skill level or less likely to report various
competencies of high importance to their jobs, there-
fore resulting in a lower prevalence of gaps. However,
unadjusted comparisons of skill level and importance
for these competencies have mixed results. Prelimi-
nary analyses of these data do show that those who
were hired in COVID-19 response roles were more
likely both to have more recently entered the field and
to have formal public health training; however, lo-
gistic regression analyses controlled for these factors
and lower gaps among the COVID-19 response work-
ers remained significantly lower in many competency
areas. Separately, the combination of the economic
changes, especially those early on in the pandemic,
and possible changes in hiring practices in order to
staff public health during the pandemic may have
made the pipeline into public health more seamless.
Further research is warranted to better understand
this important workforce, if they plan to stay, and
what drove them to join the field.

This study presents findings that are relevant to the
public health workforce in response to the changing
demands on public health; however, it is not without
limitations. First, gaps are defined by a combina-
tion of perceived high importance and low skill level.
These are subjective perceptions of survey partici-
pants and do not reflect objectively assessed gaps in

competencies. There may be unobserved factors we
do not control for in regression models that are cor-
related with rating of skill level, importance, and
resulting gaps that we cannot adjust for. Objective
assessments of importance, skill level, and gaps may
also be warranted to inform more targeted train-
ing efforts within agencies, states, or programs that
train public health workers, but this study may pro-
vide direction in terms of focus areas. Second, the
survey is a nationally representative sample of the
public health workforce in both 2017 and 2021 work-
ing in health departments with a staff of at least 25
or serving a population of at least 25 000. Because
of this, the training needs of individuals from small
health departments are not reflected in this study
and may be different from those of the workforce
serving larger jurisdictions. Third, there may be vari-
ations in training needs across jurisdictions, regions,
and agency type. We are unable to control for those
characteristics in this analysis. Finally, survey results
are from before and during the COVID-19 pandemic;
however, because of the study design, we are un-
able to derive causality of the pandemic on training
needs.

The COVID-19 pandemic has brought attention to
the importance of public health and has also shed
light on gaps in infrastructure, training, capacity, and
funding.5,22 The recognition of the role public health
plays in ensuring the health, safety, and well-being of
the population, several funding and legislative efforts
have been suggested to improve public health infras-
tructure, including building capacity and skills of the
workforce.23-25 Findings from this study may inform
targeted areas for training the current workforce and
the next generation of public health workers. In ad-
dition to previous analyses of PH WINS data, this

Implications for Policy & Practice

■ Much of the public health workforce perceives gaps in com-
petencies in key areas including using data, the role of
health equity and social justice, factors that affect public
health, cross-sectoral partnerships to affect social determi-
nants of health, and community health assessments and
improvement plans.

■ Having formal public health training, higher levels of educa-
tion, and tenure in public health practice are associated with
lower odds of gaps.

■ Findings from this study may inform areas to develop train-
ings and capacity of the workforce to address the changing
needs of the public and to meet the evolving role of public
health.
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study may help the field to understand whether gaps
are increasing or decreasing over time as the needs
of public health and backgrounds of the workforce
evolve. Finally, input from the workforce in this round
of PH WINS reflects an unprecedented time in public
health when the field is facing an ongoing global pan-
demic, a great deal of public attention and scrutiny,
and an influx of new workers. These pressures may
have affected what the workforce looks like, needs,
and wants in order to continue moving public health
forward to protect the public’s health. Building capac-
ity of the workforce to be able to address emergencies,
collect and utilize reliable data, understand the role of
public health in health equity and social justice, and
work across sectors may help public health to meet
the evolving needs of the public.
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