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Background: Strong public health systems are needed to support optimal population health 

outcomes. Previous research has demonstrated a positive association between the lead executive 

with a nursing degree and local health department (LHD) performance. However, the reason for 

this positive association is unknown, as is whether this positive association translates to reduced 

inequities in the community. The following parallel mixed methods study addresses this gap by 

providing valuable information regarding the role and contribution of nurse lead executives to 

LHD performance and health equity in the community.  

Methods: Using a national county-level data set with information on LHDs linked to health 

outcome data, Aim 1 employed a multivariate panel time series design to examine relationships 

between nurse versus non-nurse lead executives and changes in 15-44-year-old all-cause 

mortality, infant mortality, and prenatal care in the aggregate as well as Black and White 

populations (study period 2010-2018, n=626). Aim 2 used multivariate logistic regression and 



count data analyses to compare nurse and non-nurse lead executives’ engagement in 

organizational factors important to performance and health equity work (study period 2019, 

n=1447). Aim 3 used critical thematic analysis of one-on-one semi-structured interviews to 

explore the specific strategies used by nurse lead executives in LHDs to impact performance and 

advance health equity (n=13). 

Results: The first paper found that the nurse lead executive is significantly associated with 

reduced mortality in the 15-44-year-old Black population (-5.2%, p<0.05), a reduction in the 

Black-White mortality ratio (-6%, p<0.05) and a reduction in the percent of the population with 

late or no entry to prenatal care. The second paper suggests that the nurse lead executive, as 

compared to the non-nurse, is more likely to engage in assessment and planning processes and to 

emphasize policy activities which are focused on the social determinants of health. Finally, the 

third paper demonstrates that the nurse lead executive possesses specific skills and competencies, 

such as capably navigating the political side of their role and approaching their work with an 

other-focused lens, which support their capacity to achieve success in their leadership role. 

Conclusions: The results presented here provide a comprehensive understanding of the nursing 

approach to public health leadership and the importance of that leadership to population health. It 

demonstrates a distinctive constellation of skills, competencies, and activities which reflect the 

interprofessional nature of public health nursing practice, demonstrating a specialized approach 

which may set nurse leaders apart from other types of public health leaders. It also suggests that 

nurse leaders are associated with health improvements in line with addressing health inequities, 

further emphasizing the importance of their leadership in work to facilitate health equity. 
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CHAPTER 1 

INTRODUCTION 

 
1.1 BACKGROUND 

 
Strong public health systems are needed to support optimal population health outcomes; 

the following mixed methods study addresses a critical need for evidence by providing valuable 

information regarding the role and contribution of nurse lead executives to such a system.  

The Institute of Medicine, in discussing public health strategies to improve health, cited 

the need for improved data collection and measurement systems as well as policies that are in line 

with current population health concerns. To achieve this, local health departments (LHDs) need to 

“be empowered and organized to do their job [of] improving the health of their communities”.1 

Assurance, policy development, and assessment are the major ways LHDs accomplish this work. 

This is mainly done through delivery of the 10 Essential Public Health Services (EPHS), with 

higher performing LHDs successfully delivering a greater number of these services.2-4 Recently, 

the EPHS have been re-examined and updated to bring attention to the need for LHDs to focus on 

and emphasize work to advance health equity. 5  

Historic underfunding of public health has restricted capacity to perform these services and 

additionally highlights a need for research to provide guidance for LHDs as well as to strengthen 

the argument for more and stable public health funding.6,7 The COVID-19 pandemic provides an 

example of how an underfunded and under-equipped public health system has significantly 

hindered public health’s capacity to respond.8 Since 2008, the proportion of US health 

expenditures allocated to public health has progressively declined.9,10 Existing funding is siloed, 

with specific funding given for certain programs and services, impeding system flexibility and 

adaptability.11  Thus, it is necessary for LHDs to understand factors which are influential in 
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supporting positive performance to enable them to effectively use limited resources to address and 

improve the community’s health, as well as to advocate for resources that support high 

performance and health equity. 

Public health systems and services researchers have identified the local health department’s 

top (“lead”) executive to be an important factor in a strong and high-performing public health 

system; the recent EPHS changes further emphasize the critical role leaders play in the overall 

direction and focus of the LHD, particularly with respect to doing work to address inequities.2,12-

14 Two studies found that the lead executive with a nursing degree was a strong predictor of 

performance both overall and of individual essential services, including developing policies and 

plans, enforcing health laws and regulations, linking people to needed health services, ensuring a 

competent workforce, and conducting research on solutions.2,15 This same research found that 

directors with a medical degree or public health degree were negatively associated with 

performance of certain services.2,15 An additional study found that nurse lead executives were 

strongly and positively associated with an LHD’s provision of population-based prevention 

activities versus other types of activities.16 Each of these investigators stressed that further 

exploration of the relationship between the nurse-trained director and performance was 

needed.2,15,16 However, this exploration has not occurred and thus the reason for the positive 

association between nurse lead executives and LHD performance remains unknown. Neither has 

it been examined if this positive association translates to improved health outcomes in the 

community. Further, while literature has highlighted the importance of the LHD being a leader in 

health equity work, very few studies have explored which factors represent LHD work to advance 

health equity and current measurements of LHD performance lack explicit focus in this area.13,17,18 
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Beyond a need to understand why the nurse might be influential for LHD performance, it 

is equally, if not more, important to understand if such a relationship improves health. Very few 

research studies focused on LHD performance have explored how better performance might 

improve health, with only one examining the role of leadership.19 This prior study did find that 

clinician lead executives – either a physician or a nurse – were associated with reduced Black-

White mortality disparities. This focus on disparities, however, highlights an additional gap in 

public health performance literature – most examine health outcomes at the total population level 

and thus fail to examine whether the work of the health department is effectively addressing health 

inequities. This is concerning, as inequities are significant across multiple health outcomes. For 

example, within maternal and child health outcomes, Black and Indigenous infants have higher 

rates of infant mortality than White infants; this is similar with respect to pregnancy-related deaths, 

as the pregnancy-related mortality ratio among Black and Indigenous pregnant individuals is 2.5 

to 3 times higher than among White pregnant people. LHDs need to be doing work which addresses 

the root causes of these inequities and thus research measuring the effects of this work must assess 

health outcome improvements beyond the total population to ensure that those experiencing the 

greatest inequities are also experiencing the greatest improvements.   

 Research is also urgently needed which demonstrates the value of public health nurses and 

nurse leaders. While public health nurses comprise a large portion of the overall public health 

workforce, the overall number of nurses in public health is decreasing.20 Nurses are on the front 

line of public health’s work in caring for vulnerable populations, ensuring delivery of services and 

programs which target health disparities.21 Indeed, they have been vital to public health’s response 

during the COVID-19 pandemi.22 Thus, continued reduction of the size of the public health nurse 

workforce has potentially detrimental effects on LHD capacity to deliver services as well as on 
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population health.21,23 Such a decline may also lead to decreased representation of nurses in public 

health leadership positions. 

 

  1.2 OBJECTIVES 

As illustrated above, multiple research gaps exist with respect to public health nurses, LHD 

performance, and how such pieces fit together to improve population health and advance equity. 

The following study addresses each of these gaps by exploring the relationship between nurse lead 

executives, factors which support health department performance and health equity work, and 

community health. It answers the overarching question: Why is there a positive relationship 

between the nurse lead executive and LHD performance and does it matter for the population’s 

health?  

 

In Chapter 2, Aim 1 examines the association between changes in LHD leadership type 

(nurse and non-nurse) and changes in Black-White disparities (all-cause infant mortality, 

15-44-all-cause mortality, percent with late or no prenatal care) between 2010-2018. It is a 

retrospective longitudinal secondary analysis using data from the 2010, 2013 and 2016 

National Profile of Local Health Departments surveys (“National Profile”), 2010-2018 

health outcome data from the CDC WONDER database and 2010-2018 county-level 

demographic variables from the Area Health Resources File.24-27 

 

In Chapter 3, Aim 2 compares implementation of certain LHD organizational factors 

(partnerships, accreditation, completion of a community health assessment and community 

health improvement plan, presence of a strategic plan, presence of a policy-making board 
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of health, and policy-making activities) between nurse and non-nurse lead executives in 

order to provide insight into the nurse leader’s relationship with improved LHD 

performance and work to promote health equity. It is a retrospective cross-sectional 

analysis using the 2019 National Profile survey linked with 2018 community demographic 

variables. 

 

In Chapter 4, Aim 3 explores the leadership strategies used by nurse lead executives in 

order to identify what nurses uniquely bring to positions as public health directors and how 

that might be connected to evidence regarding their relationship with LHD performance. 

One-on-one semi-structured interviews were conducted with nurse public health directors 

for this study; themes were developed using critical thematic analysis. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 6 

  1.3 REFERENCES 
 
1. Institute of Medicine. Investing in a healthier future. In: For the Public's Health. 

Washington (DC): National Academies Press (US); 2012. 
2. Bhandari MW, Scutchfield FD, Charnigo R, Riddell MC, Mays GP. New data, same 

story? Revisiting studies on the relationship of local public health systems characteristics 
to public health performance. J Public Health Manag Pract. 2010;16(2):110-117. 

3. Downey LH, Thomas WA, Jr., Gaddam R, Scutchfield FD. The relationship between 
local public health agency characteristics and performance of partnership-related 
essential public health services. Health Promot Pract. 2013;14(2):284-292. 

4. Wallace M, Sharfstein J, Lessler J. Performance and priorities: A cross-sectional study of 
local health department approaches to essentail public health services. Public Health Rep. 
2020;135(1):97-106. 

5. CDC. The 10 Essential Public Health Services. Centers for Disease Control and 
Prevention;2020. 

6. NACCHO. 2016 national profile of local health departments. National Association of 
City and County Health Officials;2017. 

7. Singh SR, Bekemeier B, Leider JP. Local Health Departments' Spending on the 
Foundational Capabilities. J Public Health Manag Pract. 2020;26(1):52-56. 

8. Public Health Infrastructure [press release]. APHA2020. 
9. Levi J, Segal L, St Laurent R. Investing in America's health: A state-by-state look at 

public health funding and key health facts. Trust for America's Health and Robert Wood 
Johnson Foundation;2015. 

10. Himmelstein DU, Woolhandler S. Public Health's Falling Share of US Health Spending. 
Am J Public Health. 2016;106(1):56-57. 

11. Leider JP, Resnick B, Bishai D, Scutchfield FD. How much do we spend? Creating 
historical estimates of public health expenditures in the United States at the federal, state, 
and local levels. Annu Rev Public Health. 2018;39:471-487. 

12. Betancourt JR, Tan-McGrory A, Kenst KS, Phan TH, Lopez L. Organizational Change 
Management For Health Equity: Perspectives From The Disparities Leadership Program. 
Health Aff (Millwood). 2017;36(6):1095-1101. 

13. Stamatakis KA, Baker EA, McVay A, Keedy H. Development of a measurement tool to 
assess local public health implementation climate and capacity for equity-oriented 
practice: Application to obesity prevention in a local public health system. PLoS One. 
2020;15(9):e0237380. 

14. Brownson RC, Burke TA, Colditz GA, Samet JM. Reimagining Public Health in the 
Aftermath of a Pandemic. Am J Public Health. 2020;110(11):1605-1610. 

15. Scutchfield FD, Knight EA, Kelly AV, Bhandari MW, Vasilescu IP. Local public health 
agency capacity and its relationship to public health system performance. J Public Health 
Manag Pract. 2004;10(3):204-215. 

16. Bekemeier B, Jones M. Relationships Between Local Public Health Agency Functions 
and Agency Leadership and Staffing: A Look at Nurses. Journal of public health 
management and practice. 2010;16(2):e8-e16. 

17. Furtado KS, Brownson C, Fershteyn Z, et al. Health Departments With A Commitment 
To Health Equity: A More Skilled Workforce And Higher-Quality Collaborations. Health 
Aff (Millwood). 2018;37(1):38-46. 



 7 

18. Anderson AC, O’Rourke E, Chin MH, Ponce NA, Bernheim SM, Burstin H. Promoting 
Health Equity And Eliminating Disparities Through Performance Measurement And 
Payment. Health Aff (Millwood). 2018;37(3):371-377. 

19. Bekemeier B, Grembowski D, Yang Y, Herting JR. Leadership matters: Local health 
department clinician leaders and their relationship to decreasing health disparities. J 
Public Health Manag Pract. 2012;18(2):E1-E10. 

20. NACCHO. 2019 National Profile of Local Health Departments. Washington, DC: 
National Association of County and City Health Officials;2020. 

21. Kub JE, Kulbok PA, Miner S, Merrill JA. Increasing the capacity of public health nursing 
to strengthen the public health infrastructure and to promote and protect the health of 
communities and populations. Nurs Outlook. 2017;65(5):661-664. 

22. Edmonds JK, Kneipp SM, Campbell L. A call to action for public health nurses during 
the COVID-19 pandemic. Public Health Nurs. 2020;37(3):323-324. 

23. Ye J, Leep C, Newman S. Reductions of budgets, staffing, and programs among local 
health departments: results from NACCHO's economic surveillance surveys, 2009-2013. 
J Public Health Manag Pract. 2015;21(2):126-133. 

24. NACCHO. 2013 National Profile of Local Health Departments Survey. In: Officials 
NAoCaCH, ed2013. 

25. NACCHO. 2010 National Profile of Local Health Departments Survey. In: Officials 
NAoCaCH, ed2010. 

26. NACCHO. 2016 National Profile of Local Health Departments Survey. In: Officials 
NAoCaCH, ed2016. 

27. HRSA. Area Health Resource File. In: Administration HRaS, ed2019. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 8 

CHAPTER 2 

ADDRESSING HEALTH DISPARITIES: THE NURSE LEAD  

EXECUTIVE’S RELATIONSHIP TO IMPROVED COMMUNITY HEALTH 

  

 2.1 ABSTRACT 

Background The nurse-trained LHD lead executive has been shown to be positively associated 

with LHD performance; however, no other research has explored if this association translates to 

improved community health. This study addresses this gap by investigating the relationship 

between the type of LHD leadership – whether or not the lead executive is a nurse - and changes 

in health outcomes. Methods This study used a multivariate panel time series design to examine 

relationships between nurse versus non-nurse lead executives and changes in 15-44-year-old all-

cause mortality, infant mortality, and prenatal care in the aggregate as well as Black and White 

populations. A national, county-level dataset was compiled containing pertinent variables for the 

years 2010-2018. Each model was estimated as a pooled time series and using time and unit 

fixed effects, with a one-year lag used for all covariates and the main predictor. Results In 

models with combined time and unit fixed effects, a statistical relationship exists between an 

LHD with a nurse lead executive and reduced mortality in the 15-44-year-old Black population (-

5.2%, p<0.05) and a reduction in the Black-White mortality ratio (-6%, p<0.05). In addition, 

there is a relationship between the nurse-led LHD and a reduction in the percent of the 

population with late or no entry to prenatal care. Conclusions The evidence presented here helps 

to connect the known positive association between nurse lead executives and LHD performance 

to improvements in community health. It suggests that nurse leaders are associated with health 

improvements in line with addressing health inequities.  



 9 

 2.2 INTRODUCTION                                                                

Local health departments (LHDs) serve a vital and important role in supporting health 

equity and population health improvements. LHDs fulfill this role mostly by assuring that 

appropriate and effective services are available to those who are most underserved, engaging in 

policy work to address public health issues, and implementing programs targeted toward 

promoting population health.1,2 Several studies have demonstrated that the LHD top or lead 

executive with a nursing degree is positively associated with an LHD’s performance of this role; 

however, no other research has explored why this association exists and if such an association 

translates to improved health outcomes in the community. Further, decreased public health funding 

and revenues have impacted LHD capacity during a time when health inequities are worsening.3-6 

Thus, to effectively use limited resources - and to build a case for more - a better understanding of 

factors which might be influential in supporting the population’s health is needed. This study seeks 

to address this need by investigating the relationship between the type of LHD lead executive 

(nurse or non-nurse) and changes in health outcomes in the community.   

 The public health director sets the vision, strategy and approach for the LHD in serving its 

community. Much of this is informed by the 10 Essential Public Health Services, or, more recently, 

through voluntary public health agency accreditation.7,8 Such frameworks give way to specific 

activities such as partnership development and collaboration, policy-making activities, and 

completion of a community health assessment and community health improvement plan.9 Each of 

these can be leveraged by the lead executive to better serve the community and facilitate equitable 

health improvements.  

A small number of research studies have explored the relationship between such activities 

and community health. A majority of these studies have focused on the relationship between public 
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health spending and health outcomes,10-17 with a smaller number examining other predictors such 

as partnerships,18,19 staffing,20  a local board of health with policy-making authority,21,22 and 

service provision.23-25 Only one, conducted by Bekemeier et al.,26 focused on the impact of 

leadership. This study found that the presence of a clinician lead executive, either a nurse or a 

physician, was positively associated with reductions in Black-White mortality disparities. This 

study was also unique in its examination of disparities. Most studies have focused on changes in 

health outcomes in the overall population which has resulted in a fundamental and persistent gap 

in understanding whether the documented health improvements are experienced equitably across 

various populations.  

Further, no investigations have specifically examined the influence of nurse lead 

executives on public health outcomes, despite 24% of LHDs reporting that they had a nurse lead 

executive in 2019.27 Nurse leaders have been shown to possess transformational leadership styles 

among their staff that include modeling ethical behavior, articulating and carrying out an 

inspirational vision, creating an environment which supports staff in achieving their goals, and 

engaging in intellectual stimulation.28,29 Such leadership qualities are associated with improved 

LHD capacity to address health disparities and improved health equity.30-34 A study on the public 

health nurse workforce highlighted nurses’ ability to be a “bridger”; this, along with additional 

research, illustrates nurses’ knowledge and skill with respect to partnerships and 

collaboration.19,32,35 Other evidence demonstrates that nurses possess a diverse set of skills needed 

to serve vulnerable populations.30,36  Taken together, evidence suggests that nurse leaders employ 

strategies that effectively address problems in public health.36-38  

Concerns related to the underfunding of public health persist, with an ongoing reduction in 

the public health workforce. The current COVID-19 pandemic provides an example of how an 
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underfunded and under-equipped public health system has significantly hindered the nation’s 

public health response.39 After the 2008 recession, public health funding was significantly reduced 

and continues to be grossly insufficient.40,41  Recent reports show that public health’s total share 

of the US health expenditures has declined since 2008.41 Over the past decade, LHDs have 

eliminated 56,360 jobs; in 2019, approximately 19% of LHDs indicated that they expected future 

budget cuts.42 As a result, services to address disparities in health continue to be reduced or cut, 

placing public health nurse positions and programs that reduce health disparities at risk as nurses 

deliver many of these services.43,44  

Continued increases in health disparities, particularly related to maternal and child health, 

underscore the need to understand which public health strategies improve population health and 

how leadership can influence these outcomes.43,45 For example, infant mortality in the Black 

population is 10.8 per 1,000 live births as compared to 4.6 per 1,000 live births in the White 

population. Such disparities are also present in outcomes such as maternal mortality, maternal 

morbidities and breastfeeding.5,46-50 The gap in mortality disparities between Black and White 

populations has narrowed somewhat over time, but continues to persist, particularly in rural 

areas.51 Past research found that nurses are more likely to focus on prevention and maternal and 

child health services and thus likely to target these disparities in their work.52  

Research supports the fact that nurse public health directors are associated with improved 

LHD performance; this study builds on that evidence in exploring whether that association 

translates to improvements in population health outcomes. While this study cannot fully address 

equitable community health improvement, it takes a systems approach through a focus on 

leadership, understanding that effective leadership is a “pre-requisite” which is needed to support 

better health outcomes.53 Public health leaders are called to serve as “Chief Health Strategists” and 
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must leverage resources to address “the full range of factors that influence a person’s overall health 

and well-being.”53 Nurse lead executives are trained in this responsibility, as the nursing model of 

care centers on social justice and is focused on addressing structures which negatively affect well-

being.54,55 Thus, in an effort to generate further evidence to grow our understanding of public 

health system factors which are important for community health, this study examined the 

relationship between the type of public health leadership - whether or not the director is a nurse - 

and changes in 15-44-year-old all-cause mortality, infant mortality, and percent of the population 

with late or no entry into prenatal care. 

 

  2.3 METHODS 

This study used a multivariate panel time series design to examine relationships between 

nurse versus non-nurse public health directors and changes in health outcomes in the population 

as a whole, as well as within Black and White sub-populations.   

 

Conceptual Framework 

A conceptual framework was developed for this study to illustrate the process by which 

the nurse lead executive can support equitable community health outcomes (Figure 1). It is largely 

based on a model developed by Hajat and colleagues which is focused on the local public health 

system; however, it also utilizes concepts present in the Social-Ecological Model as well as the 

System of Prevention framework.56-58 Each of these utilizes a systems perspective. In using this 

conceptual framework, this study aligns with the perspective of the nurse lead executive and is 

grounded in a health equity approach. 
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In this framework, the lead executive, with specified attributes and competencies such as a 

transformational leadership style and commitment to social justice, is shown to operate directly 

through four major mechanisms: the local board of health, partnerships, accreditation and 

funding/expenditures. Effective leveraging of these mechanisms results in improved LHD 

performance as evidenced by a competent workforce,59-61 completion of a community health 

assessment,9,62,63 the presence of evidence-based practices,64,65 and policies and engagement in 

quality improvement activities.8,66 This leads to an increased breadth of services targeted to the 

community’s needs as well as community engagement, which supports improved outcomes in the 

community.1,23,67,68 This set of factors will most successfully lead to equitable improvements in 

community health when the leader operates from a health equity perspective, which acknowledges 

that health outcomes are the result of multiple injustices ingrained in current structures and 

systems, such as systemic racism, poverty, and gender inequality. It is critical that this perspective 

starts with the lead executive, but to be most effective, this perspective must be integrated 

throughout the LHD, reflected by factors such as a workforce competent in the social determinants 

of health (SDOH), community partnerships focused on the SDOH, and policy advocacy 

activities.33,69,70 Finally, this model acknowledges that the LHD operates amid many systemic 

factors which must be taken into consideration: public policy, corporations, characteristics of the 

community and issues such as systemic racism and gender inequality, all of which influence 

community health and affect health disparities.71-75 
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Data and variable selection 

A national, county-level dataset was compiled using three separate sources of data in order 

to capture variables pertaining to the LHD, community demographics, and health outcomes as 

reflected in the conceptual framework (Figure 1). This study received an exemption from the 

University of Washington’s Institutional Review Board. 

 Data pertaining to LHD leadership and other organizational variables comes from the 

2010, 2013, and 2016 National Profile of Local Health Departments (Profile) surveys. This dataset 

contains information on individual-level LHDs with variables pertaining to the organization, 

infrastructure, workforce, and practice of the LHD, including information on the “top” (lead) 

executive, as well as types of activities performed. The 2010-2018 health outcomes selected as 

dependent variables come from the CDC WONDER database. The 2010-2018 county-level 

demographic variables were retrieved from the Area Health Resource File. 76-78 In order to link 

these three datasets together, the LHD identification codes in the Profile dataset needed to be 

linked to their corresponding county-level FIPS codes. This was necessary as the other two sources 

Figure 1. Pathway to Community Health 
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of data used the county-level FIPS codes as identifiers.  At this point, all three sources contained 

one common element – the county-level FIPS codes – which was used to link all the data together 

to create the final dataset for analysis.  

Dependent variables were chosen based on ability to show changes over a shorter period 

of time in addition to previous research demonstrating a relationship between such outcomes and 

LHD factors such as type of leadership.10,20,24,26,79 The dependent variables include the all-cause 

mortality rate among 15-44 year olds, the infant mortality rate, and the percent late or no entry to 

prenatal care for pregnant peoplein a county. Late entry to prenatal care was defined as beginning 

prenatal care after the 6th month of gestation. All were measured at the total population level as 

well as in Black and White populations. This analysis specifically examined outcomes in Black 

and White populations as data sources did not provide outcome data for other racial groups at the 

LHD or county level. Fifteen-to-forty-four-year-old mortality rates were measured per 100,000 

population. Infant mortality rates were measured per 1000 live births and were constructed using 

three-year smoothed rates, due to small numbers in some counties (2009/2010/2011 – 2017/2018). 

The last smoothed rates were measured over two years, due to the lack of 2019 data available at 

the time. Data for counties with less than 20 annual deaths (either for 15-44-year-olds or infants) 

were excluded due to measurement unreliability. In addition, CDC WONDER suppresses infant 

mortality outcome data for counties with less than 250,000 population. Together these two 

restrictions on data access resulted in mainly reducing the number of rural counties represented in 

the data (see Appendix, Table 1). Finally, from 2007-2015, prenatal care entry data from states 

using the 1989 version of the birth certificate (as opposed to the 2003 revised version) was coded 

as “excluded” in the CDC WONDER database and therefore, was not available for analysis for 

this study (see Appendix, Table 2). 
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Leadership Measures 

The main independent variable in this study was measured using Profile data, indicating 

whether the LHD was “nurse-led” (lead executive has an ASN, BSN, MSN and/or DNP degree) 

or “Not nurse-led” in 2010, 2013 and/or 2016. Other lead executive covariates – fulltime FTE and 

a tenure of less than five years – were considered for the model, based on prior research showing 

that such characteristics are positively predictive of the LHD delivering services to address health 

disparities. 80,81 However, these were not included due to each variable being a near constant in the 

sample (90% fulltime and 95% tenure <5 years).  

 

Other Measures 

Two other sets of covariates were included in this study which are associated with health 

outcomes in the community, as illustrated in Figure 1. The first set of covariates represents 

community demographics, community need and health resources available, and were taken from 

the Area Health Resource File: % non-Hispanic Black, % Hispanic, % uninsured, % of the 

population 19 years or younger, % of the population 65 years or older, the number of providers 

(MD, DO and nurse practitioners) per 1,000 population and rural/urban designation.11,15,22,82-84 

LHDs were characterized as metropolitan (urban), micropolitan or rural based on the 2010 Rural-

Urban Commuting Area Codes.85 In addition, a disadvantage index representing community 

disadvantage was compiled by summing the z-scores for the following variables: % poverty, % 

unemployed and % with less than a high school diploma. This was modeled after past research 

with a similar focus.24,86 As the reasons for health disparities are complex and multifaceted, these 

chosen variables relate specifically to more upstream factors such as socioeconomic status and 
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educational attainment which are known to affect health outcomes. 74,87 All variables were time-

variant except for % Black, % Hispanic and rural/urban designation, which were removed for fixed 

effects models.  

The second was a set of LHD organizational variables taken from the Profile survey. The 

number of FTEs are clearly documented in the literature as being indicative of an LHD’s capacity 

to deliver services as well as being connected with better community health.20 Similarly, the 

presence of a local board of health with policy-making authority as well as completion of both a 

community health assessment and a community health improvement plan are associated better 

health outcomes in the community.1,21,22 Finally, increased breadth of service provision has been 

found to be associated with reduced disparities in health outcomes and is represented here by a 

total count of services provided in each of 10 service domains: maternal and child health (MCH), 

immunizations, treatment, screening, health services, epidemiology, population health, regulation, 

environmental health and other services.25,26,88 

   

Sample 

This dataset was restricted to those county LHDs that responded to all three Profile survey 

years studied, as well as the participating jurisdictions that had one or fewer missing outcome 

variables during the study time period. In addition, 5 LHDs were removed due to missing data in 

the nurse-led variable for >1 survey period. This resulted in a total of 626 LHDs. Most LHDs in 

the sample served county-level jurisdictions (87%, n=543 areas). Eleven percent (n=69) served 

multiple counties and so data were combined into multi-county jurisdictions. The remaining 2% 

(n=11) were considered city- or municipal-level LHDs – these were aggregated up to the county 

level, similar to past studies.23,24 As the final statistical model (described below) used the first lag 
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of the independent variable as well as additional covariates, observations for 2010 were dropped 

in the analysis, yielding data from 2011-2018 and a total of 5008 observations.  

 

Analysis 

Variables were screened for outliers and descriptive statistics were computed for LHD 

leadership characteristics, other LHD factors, health outcomes, and community characteristics of 

the sample from 2010-2018. Correlations were examined across covariates. Time series of the 

primary outcome variables were inspected for potential autocorrelation; non-stationarity was 

assessed using the Im-Pesaran-Shin test for unit roots.89 The null hypothesis was able to be rejected 

for both the unit-specific and trend-specific unit root tests, meaning no evidence of non-stationarity 

(p<0.05).  

A pooled model using ordinary least squares (OLS) regression analysis was first estimated 

for comparison purposes, although it is acknowledged that this is unlikely an appropriate way to 

model these data as it is subjected to omitted variable bias. Next, in keeping with Bekemeier et 

al.’s26 analysis as well as other longitudinal studies focused on LHD factors,13,20 this model was 

estimated using time as well as unit and time fixed effects, represented by the following equation: 

 

Outcomeit = β0 + Outcomeit-1 + Nurseit-1β1 + Xit-1β2 + αi + δt + εit 

 

where Outcomeit is the dependent variable measured at time t in the county for LHD i. The natural 

log transformation was used for the mortality outcomes and has been commonly adopted in 

previous studies.11,12,25 It can be interpreted as a percent change in the outcome for every one-unit 

change in the predictor.  Outcomeit-1 is the first lag of the dependent variable based on the strong 
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likelihood that past values of each dependent variable are related to current values. Nurseit-1β1 

represents the nurse/non-nurse leader and is a one-year lag to allow a period of time to elapse 

between the leader presence and expected health benefits. Xit-1β2 represents a one-year lagged 

matrix of covariates and their coefficients, αi represents a unit fixed effect to account for time-

invariant omitted variables (such as regional differences) and δt represents time fixed effects to 

account for trends. Three models 

were estimated for comparison 

for each outcome: the bivariate 

model, a second model 

including covariates 

representing the community 

context, and a third full model 

which added LHD 

organizational characteristics. 

The second model provided 

information regarding the direct 

relationship between the nurse 

leader and the outcomes when 

accounting for the social, 

economic, and health factors 

present in the community. The 

third model then adjusted for 

certain organizational factors 

Table 1: Descriptives, N=626

Parameters N (%) Mean SD Range
Leader Characteristics

LHD Nurse Lead Executive 222 (35)
Fulltime FTE 619 (99)
Tenure <5 years 597 (95)
Female 420 (67)
Race other than White 45 (7)
Masters Degree or Higher 552 (88)

LHD Characteristics
Completed CHA 568 (90)
Policy-making BOH 385 (61)
Completed CHIP 528 (84)
FTEs 134.8 333.8 0.25-6,070

Services
MCH 3.8 2.09 0-12
Immunizations 1.99 0.51 0-4
Screening 5.64 2.42 0-18
Treatment 2.36 0.94 0-6
Health Services 1.3 1.36 0-8
Epi 4.64 2.04 0-12
Population 4.97 2.82 0-18
Environmental Health 3.88 2.85 0-15
Regulation 9.5 4.22 0-26
Other 3.69 2.33 0-16

Community Characteristics
Population, 1,000’s 304.5 621.3 12.6-10,170
Median Household Income, 1,000’s 51.15 14.1 25.5-136.2
% Poverty 15.75 5.41 3-39.2
% <65 uninsured 14 5.44 3-37.6
% on SNAP benefits 15.5 6.38 1.8-41.4
% Black 10.55 12.8 0.2-69.4
% Hispanic 9.58 12.1 0.5-95.7
% under 19y 23.9 3.01 11.62-37.3
% over 65y 15.35 4.12 5.7-39.4
Providers per 1,000 population 3.25 2.46 0.26-31.7

Rural Urban Classification
Metropolitan 443 (71)
Micropolitan 147 (23)
Rural/Small Town 36 (6)

Outcome Variables
15-44 Mortality 151.3 57.2 44.4-562.1
Black 15-44 Mortality 198.5 73.1 58-680.3
White 15-44 Mortality 145.7 53.1 31.8-453.3
Infant Mortality 6.7 2.22 2.2-43
Black Infant Mortality 12.32 4.2 3.17-56.3
White Infant Mortality 5.85 1.99 1.96-21.0

2
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through which the nurse leader might operate, illustrating how such factors might change the 

leader-outcome relationship. Thus, the second and third models are presented here. All models 

used Arellano’s heteroskedastic and autocorrelation consistent variance-covariance matrix for 

robust standard errors.90 Analysis was done using R 4.0.2. 

 While time and unit fixed effects help address major issues in the model, we did take a 

precautionary measure and estimated a series of Generalized Method of Moments (GMM) models.  

These models were estimated using lags of potentially endogenous variables to account for 

additional bias due to correlation between the lagged dependent variable and the error term. Results 

are largely the same and are available in the Appendix. 

 

  2.4 RESULTS 

 Most of the lead executives in this sample were fulltime, had a tenure of less than five 

years, were White, and held a Master’s degree or higher (Table 1). Looking specifically at the 

Profile years in this study, the proportion of health departments which were female-led increased 

from 48% in 2010 to 53% in 2016, with approximately two-thirds having a female lead executive 

for some period of time over the course of the study. With respect to the main predictor, 35% had 

a nurse leader at some point over the course of the study period. Of those LHDs with a nurse leader, 

73% changed type of leadership during the study period (n=162), either to or from a nurse lead 

executive. 

In examining the chosen population health outcomes, very little variability exists overall 

in the total population, although total 15-44 mortality increased slightly from 2010-2018 (Figures 

2 & 3). In addition, variation among some individual LHD jurisdictions is clear, particularly with 

regard to entry to prenatal care and 15-44 mortality. Age 15-44 mortality in the Black population 
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increased over time as well, from an average of 178 per 100,000 population to an average of 211.5. 

This outcome also worsened in the White population, although the change was less significant (not 

shown).  This is different when examining the other outcomes – Black and White infant mortality 

rates, as well as the percent in the White population with late or no entry to prenatal care, changed 

very little from 2010-2018. Further, the percent in the Black population with late or no entry to 

prenatal care improved, decreasing slightly from 9.2% to 8.8%.  

Table 2 provides regression results for age 15-44-year-old mortality, demonstrating a 

significant relationship between nurse-led LHDs and reduced 15-44-year-old mortality in the 

Black population, as well as a reduced Black-White mortality ratio. With regard to the Black  

population, a significant and negative relationship exists in the pooled analysis -- this relationship 

holds and is strengthened as combined fixed effects are added to the model, showing that the 

presence of a nurse leader is associated with a 5.2% lower 15-44-year-old mortality rate in the 

Figure 2. Entry to Prenatal Care (%) and 15-44 Mortality Rates, 2010-2018 
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Black population. This is similar when examining the Black-White mortality ratio, which is 

significant with the addition of unit and time fixed effects.  While a significant relationship was 

found in the simple bivariate OLS pooled model for total 15-44 mortality (not shown), this 

relationship did not hold when first adjusting for community factors, then adjusting for 

organizational covariates and combined fixed effects. For the White population, a significant 

relationship is only found in the pooled models – this relationship slightly weakens when 

accounting for the organizational structure through which the nurse operates and disappears 

completely when accounting for time and unit fixed effects.  

 Several other relationships are interesting to note. Previous research found a significant 

and positive relationship between screening services and Black-White disparities in 15-44 

mortality.24,26 We see that in this set of analyses (Table 2), screening is also positively and 
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significantly associated with disparities in Black-White 15-44 mortality in the pooled models, but 

this relationship is no longer significant when unit fixed effects are included. In addition, in the 

combined fixed effects model for both 15-44-year-old Black mortality and the Black-White 

mortality ratio, a completed health improvement plan is associated unexpectedly with an increase 

in each of these outcomes. This may represent an endogenous relationship, as worsening health 

outcomes in the community could motivate completion of the health improvement plan. When 

examining the relationship between changes in leadership and infant mortality, a significant 

relationship was found for the total population in the pooled analysis when community covariates 

were accounted for; however, this relationship did not hold with the addition of organizational 

covariates and fixed effects to the model (Table 3).   

Significant relationships exist between whether or not an LHD had a nurse lead executive 

and reductions in the percent of the population with late or no entry to prenatal care (Table 4). This 

significant relationship also exists when looking specifically at the White population but was not 

found in the Black population. It is useful to note that while no significant relationship was found 

in the analysis for the Black population, the coefficient size was similar to that of the White 

population (Black population = -0.192 + 0.287 versus White population = -0.173+ 0.097). Thus, 

the effect size is similar, but due to a smaller sample size for this specific analysis and the resulting 

larger standard errors, it is more difficult to establish a statistically significant relationship. As with 

15-44-year-old mortality, this relationship holds as organizational covariates are added to the 

model and with the addition of unit and year fixed effects. When examining the combined fixed 

effects model, it should be noted that the strength of the effect slightly decreases when 

organizational covariates are added. Results presented here include those LHDs with only one or 

no missing outcome variable over the course of the study   period; subsetting the sample 
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Community Full Community Full Community Full Community Full Community Full Community Full Community Full Community Full
Lead Executive Characteristics
Nurse -0.007 -0.008 0.008 0.011 -0.019 -0.031** -0.037* -0.052** -0.013** -0.012** 0.005 0.010 -0.016 -0.020 -0.044* -0.060**

Community Characteristics
Disadvantage index 0.014*** 0.015*** -0.009 -0.009 0.018*** 0.021*** -0.032* -0.039** 0.014*** 0.014*** -0.017** -0.017** 0.021*** 0.029*** 0.005 -0.003
% 19 and under 0.003** 0.002 -0.011* -0.011** 0.004 0.001 -0.000 0.004 0.003* 0.002 -0.016*** -0.016*** -0.006 -0.007 0.018 0.024
% 65 and older 0.010*** 0.010*** 0.009 0.012* 0.010*** 0.011*** -0.009 -0.001 0.010*** 0.010*** -0.001 0.000 -0.007** -0.007*** -0.023 -0.018
% <65y, uninsured -0.002*** -0.003*** 0.003 0.004 -0.004*** -0.005*** 0.012*** 0.015*** -0.003*** -0.003*** 0.005** 0.006** -0.001 -0.003* -0.001 0.001
ln(Providers per 1,000 population) -0.021*** -0.02*** 0.019 0.001 0.031* 0.035** 0.094 -0.049 -0.032*** -0.031*** 0.052 0.026 0.094*** 0.119*** 0.046 -0.142
% Black 0.001*** 0.001*** x x 0.001*** 0.001*** x x 0.001*** 0.001*** x x 0.000 0.000 x x
% Hispanic -0.001*** -0.001*** x x -0.001** -0.000 x x -0.001*** -0.001*** x x 0.001 0.001 x x

Metropolitan Reference Reference Reference Reference Reference Reference Reference Reference Reference Reference Reference Reference Reference Reference Reference Reference
Micropolitan 0.013** 0.010 x x 0.070*** 0.073*** x x 0.017** 0.016** x x 0.027 0.069 x x
Rural 0.054*** 0.054*** x x 0.148 0.178* x x 0.052*** 0.053*** x x 0.081 0.165 x x

LHD Characteristics
Presence of Policy-making BOH -0.006 0.012 0.030** 0.052* -0.002 0.003 0.003 0.044
Total FTEs 0.000*** -0.000 -0.000** -0.000* -0.000* -0.000 -0.000 -0.000
Completion of CHIP -0.009* -0.010 0.013 0.060*** -0.012** -0.013* 0.025* 0.072***
Completion of CHA 0.003 0.014* -0.007 -0.013 0.009 0.017** -0.016 -0.010
Services Provided

MCH -0.003** -0.002 -0.001 0.001 -0.004*** -0.005 -0.002 -0.008
Immunizations -0.006 0.006 -0.003 0.002 -0.006 0.007 -0.002 0.006
Screening 0.003** -0.003 0.005* 0.001 0.002 -0.003 0.010*** 0.006
Treatment 0.003 0.000 0.001 0.005 0.005 0.005 -0.008 -0.014
Health Services -0.003 0.008* -0.008** -0.002 -0.002 0.007* -0.005 -0.010
Epidemiology -0.002 -0.002 -0.001 0.003 -0.003* -0.002 -0.005 0.010**
Population Health -0.001 0.002 -0.000 -0.000 -0.001 0.003* 0.000 -0.001
Regulation 0.001 -0.001 -0.000 -0.004 0.003*** -0.000 -0.006** -0.004
Environmental Health -0.002** 0.000 -0.002 -0.001 -0.003*** -0.001 -0.003 -0.001
Other -0.001 -0.001 -0.003 0.001 -0.002 -0.00 0.003 -0.000

Dependent variable lag 0.756*** 0.740*** 0.004 -0.0158 0.737*** 0.710*** -0.015 -0.040 0.741*** 0.731*** 0.017 -0.004 0.587*** 0.544*** -0.017 -0.029
BOH - board of health; CHIP - community health improvement plan; CHA - community health assessment; MCH - maternal and child health
*p<0.1, **p<0.05, ***p<0.01

Table 2. Relationship between nurse-led local health department and 15-44 mortality

Pooled Time and Unit Fixed Pooled

ln (15-44 Mortality)
Variables

Time and Unit Fixed
Total (n=626) Black (n=142) White (n=556) Mortality Ratio (n=142)

Time and Unit Fixed Pooled Time and Unit Fixed Pooled
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Community Full Community Full Community Full Community Full Community Full Community Full Community Full Community Full

Lead Executive Characteristics
Nurse 0.009* 0.007 0.015 0.013 0.011 0.008 0.017 0.025 0.006 0.001 0.013 0.013 0.013 0.009 0.020 0.033

Community Characteristics
Disadvantage index 0.006*** 0.007*** -0.010 -0.008 0.007** 0.010*** -0.027** -0.027* 0.008*** 0.008*** -0.013 -0.013 0.004 0.006 -0.013 -0.014
% 19 and under 0.002 0.002 0.002 0.002 0.001 0.000 0.006 0.005 0.003*** 0.003*** 0.002 0.003 -0.005** -0.006*** 0.007 0.006
% 65 and older 0.002* 0.002** 0.007 0.004 0.001 0.002 -0.007 -0.012 0.002** 0.002** 0.004 0.001 -0.002 -0.001 -0.022 -0.033
% <65y, uninsured 0.000 -0.000 0.004 0.004 -0.001 -0.002* 0.014*** 0.016*** 0.000 0.000 0.001 0.001 -0.002 -0.004** 0.017*** 0.017**
ln(Providers per 1,000 population) -0.005 -0.003 0.077 0.061 0.011 0.008 0.006 0.046 -0.024*** -0.019*** 0.034 0.003 0.052*** 0.044*** 0.036 0.127
% Black 0.001*** 0.001*** x x -0.000 -0.000 x x -0.000 -0.000 x x -0.001** -0.001 x x
% Hispanic -0.002*** -0.001*** x x -0.002*** -0.001 x x -0.001*** -0.001*** x x -0.001 0.000 x x

Metropolitan Reference Reference Reference Reference Reference Reference Reference Reference Reference Reference Reference Reference Reference Reference Reference Reference
Micropolitan 0.028** 0.027** x x 0.062 0.009 x x 0.018 0.022 x x x 0.213*** x x
Rural -0.011 -0.009 x x 0.02 0.004 x x -0.046** -0.022 x x x n/a x x

LHD Characteristics
Presence of Policy-making BOH -0.000 -0.018 0.026*** 0.030 -0.001 -0.025* 0.003** 0.013
Total FTEs -0.000*** -0.000 -0.000*** 0.000 -0.000 -0.000 -0.000** 0.000
Completion of CHIP 0.007 0.011 0.019* 0.002 0.008 0.011 0.005 -0.027
Completion of CHA 0.002 0.001 -0.001 0.008 0.004 0.009 -0.009 0.005
Services Provided

MCH 0.001 0.000 -0.001 -0.009 0.002 0.003 -0.002 -0.012
Immunizations 0.008** 0.008 -0.001 -0.001 0.003 0.002 -0.004 -0.001
Screening -0.002 -0.002 -0.001 0.001 -0.003** -0.005* 0.003 0.006
Treatment -0.002 0.001 0.004 0.001 -0.003 0.004 0.011 0.006
Health Services -0.000 0.002 0.000 0.000 -0.004** -0.009** 0.003 0.003
Epidemiology -0.003** -0.001 -0.004 -0.004 -0.000 0.003 -0.003 -0.003
Population Health -0.001 -0.001 0.001 -0.002 -0.001 -0.001 -0.001 -0.003
Regulation 0.002** -0.001 0.002 -0.002 0.002* -0.001 0.002 -0.001
Environmental Health -0.001 0.001 -0.001 0.002 -0.001 0.003 -0.001 0.001
Other -0.002* -0.002 0.001 0.000 -0.000 -0.001 0.000 0.002

Dependent variable lag 0.177*** 0.851*** 0.598*** 0.588 0.884*** 0.860*** 0.665*** 0.648*** 0.860*** 0.848*** 0.572*** 0.576*** 0.795*** 0.783 0.625*** 0.624***
BOH - board of health; CHIP - community health improvement plan; CHA - community health assessment; MCH - maternal and child health
*p<0.1, **p<0.05, ***p<0.01

Pooled Time and Unit FixedPooled Time and Unit Fixed Pooled Time and Unit Fixed Pooled Time and Unit Fixed

Table 3. Relationship between nurse-led local health department and infant mortality
ln (Infant Mortality)

Variables Total (n=328) Black (n=116) White (n=254) Mortality Ratio (n=113)
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Community Full Community Full Community Full Community Full Community Full Community Full Community Full Community Full

Lead Executive Characteristics
Nurse -0.139** -0.110 -0.193** -0.207** -0.165 -0.163 -0.276 -0.192 -0.134** -0.116 -0.179** -0.173* 0.038 0.032 0.040 0.074

Community Characteristics
Disadvantage index -0.075*** -0.087*** -0.149 -0.111 -0.106** -0.136*** -0.344** -0.279 -0.080*** -0.091*** -0.168* -0.135 0.005 0.005 0.016 0.001
% 19 and under -0.008 -0.0054 -0.093 -0.100* 0.028 -0.023 -0.191* -0.217* -0.007 -0.004 -0.063 -0.073 0.010 0.004 0.002 -0.006
% 65 and older 0.019** 0.026*** 0.063 0.057 0.000 0.014 -0.134 -0.156 0.022*** 0.028*** 0.051 0.047 -0.007 -0.008** -0.031 -0.018
% <65y, uninsured 0.032*** 0.034*** -0.020 -0.037 0.048*** -0.055*** 0.011 -0.031 0.035*** 0.037*** -0.016 -0.034 -0.007** -0.007* 0.000 -0.003
ln(Providers per 1,000 population) -0.178*** -0.171*** 1.809* 1.69* -0.100 -0.156* 5.464*** 5.68** -0.245*** -0.235*** 1.398 1.36 0.087*** 0.083*** -0.046 0.143
% Black 0.032*** 0.035*** x x 0.0158*** 0.020*** x x 0.024*** 0.027*** x x -0.004** -0.004** x x
% Hispanic 0.010*** 0.014*** x x -0.008* -0.007 x x 0.011*** 0.016*** x x -0.006*** -0.006*** x x

Metropolitan Reference Reference Reference Reference Reference Reference Reference Reference Reference Reference Reference Reference Reference Reference Reference Reference
Micropolitan 0.152 0.258* x x -0.610 -0.426 x x 0.188 0.301** x x -0.0157*** -0.155** x x
Rural 1.005*** 1.000*** x x n/a1 n/a1 x x 1.009*** 1.018*** x x n/a1 n/a1 x x

LHD Characteristics
Presence of Policy-making BOH 0.179*** 0.042 0.296** 0.064 0.169*** 0.068 0.011 0.031
Total FTEs -0.000 -0.000 0.000 -0.000 -0.000* -0.000 0.000 -0.000
Completion of CHIP -0.025 -0.099 -0.126 -0.428** -0.011 -0.082 0.032 0.013
Completion of CHA 0.012 0.048 -0.087 -0.015 0.04 0.069 -0.090*** -0.072
Services Provided

MCH -0.020 -0.058* -0.047 -0.105* -0.014 -0.056* -0.002 0.018
Immunizations -0.028 0.063 -0.059 0.030 -0.029 0.059 0.019 -0.040
Screening -0.010 -0.024 -0.029 -0.021 -0.007 -0.024 -0.003 -0.002
Treatment 0.052 -0.009 0.167** 0.163 0.045 -0.029 0.021 0.026
Health Services 0.025 0.006 -0.007 -0.048 0.022 0.022 -0.013 -0.032*
Epidemiology 0.016 0.011 -0.001 -0.025 0.023 0.011 -0.012 -0.003
Population Health -0.023* -0.012 -0.017 0.030 -0.021* -0.009 0.003 0.009
Regulation -0.007 -0.010 -0.032* -0.027 -0.005 -0.004 -0.009* -0.006
Environmental Health 0.15 0.024 0.036 0.072** 0.012 0.018 0.008 0.004
Other 0.011 0.024 0.011 0.005 0.006 0.033 0.007 0.003

Dependent variable lag 0.750*** 0.741 0.437*** 0.425*** 0.754*** 0.742*** 0.370*** 0.354*** 0.742**** 0.733*** 0.401*** 0.386*** 0.659*** 0.649*** 0.097* 0.088*
BOH - board of health; CHIP - community health improvement plan; CHA - community health assessment; MCH - maternal and child health
1Not present in this sample
*p<0.1, **p<0.05, ***p<0.01

Pooled Time and Unit FixedPooled Time and Unit Fixed Pooled Time and Unit Fixed Pooled Time and Unit Fixed

Table 4. Relationship between nurse-led local health department and late or no prenatal care
Late or No Prenatal Care (%)

Variables Total (n=280) Black (n=194) White (n=280) PNC Ratio (n=194)
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differently, either with LHDs with no missing outcomes or including LHDs with 2 missing 

outcomes, did not change the significance of the relationship.    

 

  2.5 DISCUSSION 

 These findings provide evidence suggesting that the presence of a lead executive with a 

nursing degree is associated with improved health outcomes in the community. Specifically, while 

controlling for other factors, nurse lead executives are associated with 5.2% lower mortality in the 

Black population as well as a 6% lower Black-White mortality ratio among residents that are 15-

44 years of age. Nurse lead executives are also associated with a reduction in the percentage of the 

population with late or no entry to prenatal care. These relationships hold after relevant social, 

demographic, health resource, and organizational variables are added to the model and after 

accounting for year and unit fixed effects. Specifically, the relationship to reduced disparities 

presented here suggests that a nurse leaders’ association with improved public health performance 

can translate into equitable health improvements.  

The nurse leader’s relationship with earlier entry to prenatal care provides unique 

information with regard to the role of leadership. Previous public health systems studies which 

have included this as an outcome have focused on the effect of either LHD program expenditures 

or availability of services. Only one of these studies found a statistical relationship, which showed 

that certain types of LHD expenditures were associated with higher percentages of late/no entry to 

prenatal care.91,92 In demonstrating the negative relationship between nurse public health directors 

and late or no entry to prenatal care, this study provides evidence on potential strategies to increase 

prenatal care utilization. It should be noted that while nurses leaders were overall found to be 

associated with earlier entry to prenatal care in the aggregate as well as the White population 
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specifically, no relationship was found between the nurse leader and this outcome in the Black 

population. This speaks to the importance of disaggregating data when conducting public health 

systems research, as the improvement at the aggregate level may have more to do with 

improvements in the White population while not being shared equitably across populations. 

However, this may also have more to do with data availability, as certain states with large Black 

populations were excluded from analysis due to variations in the type of birth certificate they 

used.93 

 This study adds to the public health systems research literature in several additional ways. 

First, few public health systems studies have examined the role of leadership with respect to 

community health – this study helps to fill that gap. Second, the longitudinal design of this study 

is a unique approach to examining the effect of changes in leadership type. While Bekemeier et al. 

also had a longitudinal design, they examined clinicians as an aggregate and did not examine 

nurses specifically.26 Further, their study used a first differences approach with two time periods 

as opposed to the larger number of time periods used here.  Finally, this study is also set apart in 

its use of additional organizational control variables not previously used, such as completion of a 

community health assessment and board of health authority.  

The association established here is fairly distant – indeed, the small effect on mortality rate 

and the mortality ratio speak to the multiple systemic and structural factors which influence health 

in the community. However, the leader of a health department is an important part of addressing 

such systemic factors and who that leader is, including the values and attributes they hold, appears 

to matter. The information presented here provides evidence that nurse LHD leaders appear 

particularly valuable and potentially beneficial to the health of their community. Data from another 

study led by this author underscores why this might be – in that study, nurses describe an “other-
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focused” approach to their work that was grounded in an empathy related to their experiences as a 

nurse values such as integrity and inclusivity (Kett et al., unpublished). This, along with known 

nursing strengths such as collaboration, planning, and problem-solving,35,94 supports the assertion 

that nurses are important partners in public health work and are likely to be effective in the difficult 

work of promoting health equity. Continued barriers to establishing the value of public health 

nurses include limited availability of data regarding their training, work environments, scope of 

practice, and daily activities. Collecting and including these data would add greatly to future 

research efforts.  

 

  2.6 LIMITATIONS 

 There are several limitations in this study. First, retrieving data from the CDC WONDER 

database may have influenced our inability to find a relationship between the nurse leader and 

infant mortality and disaggregated prenatal care outcomes. With this database, we were unable to 

access county-level infant mortality data for counties with less than 250,000 population. Other 

studies which have found an association with public health factors and infant outcomes have been 

state-specific and, thus, used birth certificate data from that state’s department of health, allowing 

for a more complete dataset.10,11 Gathering individual state datasets was beyond the scope of this 

study. With regard to prenatal care entry data, certain states’ data were excluded due to use of the 

1989 version of the birth certificate (see Appendix). Second, the Profile survey data used are 

voluntarily completed by local public health officials in each county and, thus, may contain some 

inaccuracies. Third, specification of the models was limited by the variables at hand and thus, but 

there may be additional time-varying factors which play a role. While use of time and unit fixed 

effects attempted to address omitted variables, this may still have been a potential issue.   
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  2.7 CONCLUSION 

 Strong public health systems are needed to respond to immediate needs in communities. 

This study provides valuable information regarding the role and contribution of nurse lead 

executives to such a system. Specifically, the information presented here is an important part of 

establishing the value nurses bring to public health work and leadership. Future research is needed 

that is focused on public health strategies to address inequitable health outcomes, as well as how 

to best employ public health nurses and nurse leaders in supporting this work.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 31 

  2.8 REFERENCES 

1. Ater AD. Characteristics associated with local health departments’ completion of 
community health assessment, community health improvement plan, and strategic 
planning: Department of Public Health, Georgia Southern University; 2018. 

2. Institute of Medicine. Investing in a healthier future. In: For the Public's Health. 
Washington (DC): National Academies Press (US); 2012. 

3. NACCHO. 2016 national profile of local health departments. National Association of 
City and County Health Officials;2017. 

4. CDC. Sexually Transmitted Disease Surveillance 2018. National Center for HIV/AIDS, 
Viral Hepatitis, STD and TB Prevention, Centers for Disease Control and 
Prevention;2019. 

5. Hoyert D, Minino A. Maternal Mortality in the United States: Changes in Coding, 
Publication, and Data Release, 2018. Hyatsville, MD.: National Center for Health 
Statistics.;2020. 

6. Bekemeier B, Dunbar M, Bryan M, Morris ME. Local health departments and specific 
maternal and child health expenditures: relationships between spending and need. J 
Public Health Manag Pract. 2012;18(6):615-622. 

7. PHAB. Public Health Acceditation Board: Standards and Measures. Alexandria, VA: 
Public Health Accreditation Board;2013. 

8. Kronstadt J, Meit M, Siegfried A, Nicolaus T, Bender K, Corso L. Evaluating the impact 
of national public health department accreditation ― United States. MMWR Morb Mortal 
Wkly Rep. 2016;65(31):803-806. 

9. Beitsch LM, Kronstadt J, Robin N, Leep C. Has Voluntary Public Health Accreditation 
Impacted Health Department Perceptions and Activities in Quality Improvement and 
Performance Management? J Public Health Manag Pract. 2018;24(1):S10-S18. 

10. Bekemeier B, Yang Y, Dunbar M, Pantazis A, Grembowski D. Targeted health 
department expenditures benefit birth outcomes at the county level. Am J Prev Med. 
2014;46(6):569-577. 

11. Bernet P, Gumus G, Vishwasrao S. Effectiveness of public health spending on infant 
mortality in Florida, 2001–2014. Soc Sci Med. 2018;211:31-38. 

12. Bernet P, Gumus G, Vishwasrao S. Maternal mortality and public health programs: 
Evidence from Florida. The Milbank Quarterly. 2020;98(1):150-171. 

13. Erwin PC, Mays GP, Riley WJ. Resources that may matter: the impact of local health 
department expenditures on health status. Public Health Rep. 2012;127(1):89-95. 

14. Grembowski D, Bekemeier B, Conrad D, Kreuter W. Are local health department 
expenditures related to racial disparities in mortality? Soc Sci Med. 2010;71(12):2057-
2065. 

15. Gallet CA. The impact of public health spending on California STD rates. International 
Advances in Economic Research. 2017;23(2):149-159. 

16. Erwin PC, Greene SB, Mays GP, Ricketts TC, Davis MV. The association of changes in 
local health department resources with changes in state-level health outcomes. Am J 
Public Health. 2011;101(4):609-615. 

17. Mays GP, Smith S. Evidence links increases in public health spending to declines in 
preventable deaths. Health Aff (Millwood). 2011;30(8):1585-1593. 



 32 

18. Ingram RC, Scutchfield FD, Charnigo R, Riddell MC. Local public health system 
performance and community health outcomes. Am J Prev Med. 2012;42(3):214-220. 

19. Klaiman T, Chainani A, Bekemeier B. The importance of partnerships in local health 
department practice among communities with exceptional maternal and child health 
outcomes. J Public Health Manag Pract. 2016;22(6):542-549. 

20. Schenck AP, Meyer AM, Kuo T-M, Cilenti D. Building the evidence for decision-
making: the relationship between local public health capacity and community mortality. 
Am J Public Health. 2015;105(S2):S211-S216. 

21. Hays SP, Toth J, Poes MJ, Mulhall PF, Remmert DM, O'Rourke TW. Public health 
governance and population health outcomes. Frontiers in Public Health Services and 
Systems Research. 2012;1(1):4. 

22. Rodriguez HP, Chen J, Owusu-Edusei K, Suh A, Bekemeier B. Local public health 
systems and the incidence of sexually transmitted diseases. Am J Public Health. 
2012;102(9):1773-1781. 

23. Bekemeier B, Grembowski D, Yang Y, Herting JR. Local public health delivery of 
maternal child health services: are specific activities associated with reductions in Black–
White mortality disparities? Maternal & Child Health Journal. 2012;16(3):615-623. 

24. Bekemeier B, Grembowski D, Yang Y, Herting JR. Are local public health department 
services related to racial disparities in mortality? SAGE open. 
2014;4(1):2158244014527989. 

25. Mays GP, Mamaril CB, Timsina LR. Preventable death rates fell where communities 
expanded population health activities through multisector networks. Health Aff 
(Millwood). 2016;35(11):2005-2013. 

26. Bekemeier B, Grembowski D, Yang Y, Herting JR. Leadership matters: Local health 
department clinician leaders and their relationship to decreasing health disparities. J 
Public Health Manag Pract. 2012;18(2):E1-E10. 

27. NACCHO. 2019 National Profile of Local Health Departments. Washington, DC: 
National Association of County and City Health Officials;2020. 

28. Kuiper H, Jackson RJ, Barna S, Satariano WA. Local health department leadership 
strategies for healthy built environments. J Public Health Manag Pract. 2012;18(2):E11-
23. 

29. Carlton EL, Holsinger JW, Jr., Riddell M, Bush H. Full-range public health leadership, 
part 1: quantitative analysis. Front Public Health. 2015;3:73. 

30. Reis-Reilly H, Fuller-Sankofa N, Tibbs C. Breastfeeding in the Community: Addressing 
Disparities Through Policy, Systems, and Environmental Changes Interventions. J Hum 
Lact. 2018;34(2):262-271. 

31. Hoornbeek J, Morris M, Libbey P, Pezzino G. Consolidating Local Health Departments 
in the United States: Challenges, Evidence, and Thoughts for the Future. Public Health 
Rep. 2019;134(2):103-108. 

32. Luo H, Winterbauer NL, Shah G, Tucker A, Xu L. Factors Driving Local Health 
Departmentsʼ Partnerships With Other Organizations in Maternal and Child Health, 
Communicable Disease Prevention, and Chronic Disease Control. Journal of public 
health management and practice. 2016;22(4):E21-E28. 

33. Sokol R, Moracco B, Nelson S, et al. How local health departments work towards health 
equity. Eval Program Plann. 2017;65:117-123. 



 33 

34. Gyllstrom E, Gearin K, Frauendienst R, Myhre J, Larson M, Riley W. Local health 
department factors associated with performance in the successful implementation of 
community-based strategies: a mixed-methods approach. Am J Public Health. 2015;105 
Suppl 2:S311-317. 

35. Martsolf GR, Sloan J, Villarruel A, Mason D, Sullivan C. Promoting a Culture of Health 
Through Cross-Sector Collaborations. Health Promotion Practice. 2018;19(5):784-791. 

36. Beck AJ, Boulton ML. The public health nurse workforce in U.S. state and local health 
departments, 2012. Public Health Rep. 2016;131(1):145-152. 

37. Aiken LH, Sloane DM, Bruyneel L, et al. Nurse staffing and education and hospital 
mortality in nine European countries: a retrospective observational study. The lancet. 
2014;383(9931):1824-1830. 

38. NACCHO. State of policy: Public health nurses. In. National Association of City and 
County Health Officials2015. 

39. Public Health Infrastructure [press release]. APHA2020. 
40. Levi J, Segal L, St Laurent R. Investing in America's health: A state-by-state look at 

public health funding and key health facts. Trust for America's Health and Robert Wood 
Johnson Foundation;2015. 

41. Himmelstein DU, Woolhandler S. Public Health's Falling Share of US Health Spending. 
Am J Public Health. 2016;106(1):56-57. 

42. NACCHO. The Forces of Change in America's Local Public Health System. 2018. 
43. Ye J, Leep C, Newman S. Reductions of budgets, staffing, and programs among local 

health departments: results from NACCHO's economic surveillance surveys, 2009-2013. 
J Public Health Manag Pract. 2015;21(2):126-133. 

44. Kub JE, Kulbok PA, Miner S, Merrill JA. Increasing the capacity of public health nursing 
to strengthen the public health infrastructure and to promote and protect the health of 
communities and populations. Nurs Outlook. 2017;65(5):661-664. 

45. Consortium for Altarum Institute. A national research agenda for public health services 
and systems. Am J Prev Med. 2012;42(5, Supplement 1):S72-S78. 

46. Howell EA, Padron NA, Beane SJ, et al. Delivery and Payment Redesign to Reduce 
Disparities in High Risk Postpartum Care. Matern Child Health J. 2017;21(3):432-438. 

47. Speights JSB, Goldfarb SS, Wells BA, Beitsch L, Levine RS, Rust G. State-Level 
Progress in Reducing the Black–White Infant Mortality Gap, United States, 1999–2013. 
2017;107(5):775-782. 

48. Li R, Perrine CG, Anstey EH, Chen J, MacGowan CA, Elam-Evans LD. Breastfeeding 
Trends by Race/Ethnicity Among US Children Born From 2009 to 2015. JAMA 
pediatrics. 2019:e193319-e193319. 

49. Reis-Reilly H, Carr M. Improving Community-Based Breastfeeding Support: The Role of 
Local Health Departments. J Public Health Manag Pract. 2016;22(4):427-429. 

50. Centers for Disease Control and Prevention. CDC breastfeeding report card, United 
States, 2018. In: Prevention CfDCa, ed. Division of Nutrition, Physical Activity, and 
Obesity. Vol 2018. Washington, DC2018. 

51. Ferdows NB, Aranda MP, Baldwin JA, Baghban Ferdows S, Ahluwalia JS, Kumar A. 
Assessment of Racial Disparities in Mortality Rates Among Older Adults Living in US 
Rural vs Urban Counties From 1968 to 2016. JAMA Network Open. 2020;3(8):e2012241-
e2012241. 



 34 

52. Bekemeier B, Jones M. Relationships Between Local Public Health Agency Functions 
and Agency Leadership and Staffing: A Look at Nurses. Journal of public health 
management and practice. 2010;16(2):e8-e16. 

53. DeSalvo K, Wang Y, Harris A, Auerbach J, Koo D, O’Carroll P. Public Health 3.0: A 
Call to Action for Public Health to Meet the Challenges of the 21st Century. Prev 
Chronic Dis. 2017;14. 

54. American Nurses Association. Code of ethics for nurses with interpretive statements. In. 
Washington, DC2015. 

55. Clingerman E, Fowles E. Foundations for social justice-based actions in maternal/infant 
nursing. J Obstet Gynecol Neonatal Nurs. 2010;39(3):320-327. 

56. Hajat A, Cilenti D, Harrison LM, et al. What predicts local public health agency 
performance improvement? A pilot study in North Carolina. J Public Health Manag 
Pract. 2009;15(2):E22-33. 

57. Sims J, Aboelata MJ. A system of prevention: Applying a systems approach to public 
health. Health Promotion Practice. 2019;20(4):476-482. 

58. Bronfenbrenner U. The ecology of human development. Harvard university press; 1979. 
59. Newman SJ, Leep CJ. A Look at Local Public Health Governance: Findings From the 

2015 Local Board of Health National Profile. J Public Health Manag Pract. 
2016;22(6):609-611. 

60. Bekemeier B, Zahner SJ, Kulbok P, Merrill J, Kub J. Assuring a strong foundation for 
our nation's public health systems. Nurs Outlook. 2016;64(6):557-565. 

61. Harris JK, Beatty K, Leider JP, Knudson A, Anderson AJ, Meit M. The Double Disparity 
Facing Rural Local Health Departments. Annu Rev Public Health. 2016;37(1):167-184. 

62. Shah GH, Corso L, Sotnikov S, Leep CJ. Impact of local boards of health on local health 
department accreditation, community health assessment, community health improvement 
planning, and strategic planning. J Public Health Manag Pract. 2019;25(5):423-430. 

63. Wallace M, Sharfstein J, Lessler J. Performance and priorities: A cross-sectional study of 
local health department approaches to essentail public health services. Public Health Rep. 
2020;135(1):97-106. 

64. Lovelace KA, Aronson RE, Rulison KL, Labban JD, Shah GH, Smith M. Laying the 
groundwork for evidence-based public health: why some local health departments use 
more evidence-based decision-making practices than others. Am J Public Health. 
2015;105 Suppl 2(Suppl 2):S189-S197. 

65. Allen P, Mazzucca S, Parks RG, Robinson M, Tabak RG, Brownson R. Local Health 
Department Accreditation Is Associated With Organizational Supports for Evidence-
Based Decision Making. Front Public Health. 2019;7:374. 

66. Chen L-W, Nguyen AT, Jacobson J, Gupta N, Bekmuratova S, Palm D. Relationship 
between quality improvement implementation and accreditation seeking in local health 
departments. Am J Public Health. 2015;105 Suppl 2:S295-302. 

67. Shah GH, Laymon B, Elligers JJ, Leep CJ, Bhutta CB. Community health assessment by 
local health departments: presence of epidemiologist, governance, and federal and state 
funds are critical. Frontiers in Public Health Services and Systems Research. 
2013;2(5):1. 

68. Cofer KT. Association of health departments’ completion of a community health 
assessment, community health improvement plan, and strategic plan with better 
population health outcomes: Graduate Studies, Georgia Southern University; 2019. 



 35 

69. McPherson C, Ndumbe-Eyoh S, Betker C, Oickle D, Peroff-Johnston N. Swimming 
against the tide: A Canadian qualitative study examining the implementation of a 
province-wide public health initiative to address health equity. International Journal for 
Equity in Health. 2016;15(1):129. 

70. Shah U, Hadayia JM, Forys LE. From Principles to Practice: One Local Health 
Department's Journey Toward Health Equity. Health Equity. 2017;1(1):23-27. 

71. Begun J, Malcolm J. Leading public health: A competency framework. New York, NY: 
Springer Publishing Company, LLC; 2014. 

72. Lantz PM, Lichtenstein RL, Pollack HA. Health policy approaches to population health: 
the limits of medicalization. Health Aff (Millwood). 2007;26(5):1253-1257. 

73. Baum F, Fisher M. Why behavioural health promotion endures despite its failure to 
reduce health inequities. Sociol Health Illn. 2014;36(2):213-225. 

74. Thornton RL, Glover CM, Cené CW, Glik DC, Henderson JA, Williams DR. Evaluating 
strategies for reducing health disparities by addressing the social determinants of health. 
Health Aff (Millwood). 2016;35(8):1416-1423. 

75. Bailey ZD, Krieger N, Agénor M, Graves J, Linos N, Bassett MT. Structural racism and 
health inequities in the USA: evidence and interventions. The Lancet. 
2017;389(10077):1453-1463. 

76. NACCHO. 2013 National Profile of Local Health Departments Survey. In: Officials 
NAoCaCH, ed2013. 

77. NACCHO. 2010 National Profile of Local Health Departments Survey. In: Officials 
NAoCaCH, ed2010. 

78. NACCHO. 2016 National Profile of Local Health Departments Survey. In: Officials 
NAoCaCH, ed2016. 

79. Klaiman T, Pantazis A, Chainani A, Bekemeier BJBPH. Using a positive deviance 
framework to identify Local Health Departments in communities with exceptional 
maternal and child health outcomes: a cross sectional study. BMC Public Health. 
2016;16(1):602. 

80. Yang Y, Bekemeier B. Using more activities to address health disparities: Local health 
departments and their "Top Executives". J Public Health Manag Pract. 2013;19(2):153-
161. 

81. Bhandari MW, Scutchfield FD, Charnigo R, Riddell MC, Mays GP. New data, same 
story? Revisiting studies on the relationship of local public health systems characteristics 
to public health performance. J Public Health Manag Pract. 2010;16(2):110-117. 

82. Wallace M, Mendola P, Kim SS, et al. Racial/ethnic differences in preterm perinatal 
outcomes. Am J Obstet Gynecol. 2017;216(3):306.e301-306.e312. 

83. Vos AA, Posthumus AG, Bonsel GJ, Steegers EA, Denktaş S. Deprived neighborhoods 
and adverse perinatal outcome: a systematic review and meta‐analysis. Acta Obstet 
Gynecol Scand. 2014;93(8):727-740. 

84. O'Campo P, Molnar A, Ng E, et al. Social welfare matters: a realist review of when, how, 
and why unemployment insurance impacts poverty and health. Soc Sci Med. 
2015;132:88-94. 

85. Economic Research Service. 2010 Rural-Urban Commuting Area Codes. In: Agriculture 
USDo, ed2010. 



 36 

86. Kane JB, Miles G, Yourkavitch J, King K. Neighborhood context and birth outcomes: 
going beyond neighborhood disadvantage, incorporating affluence. SSM-population 
health. 2017;3:699. 

87. Braveman PA, Kumanyika S, Fielding J, et al. Health disparities and health equity: The 
issue is justice. Am J Public Health. 2011;101(S1):S149-S155. 

88. Timsina LR. Examining the activities, effectiveness, and contribution of local health 
departments using a national longitudinal survey of public health systems. 2017. 

89. Im KS, Pesaran MH, Shin Y. Testing for unit roots in heterogeneous panels. Journal of 
Econometrics. 2003;115(1):53-74. 

90. Arellano M. PRACTITIONERS’ CORNER: Computing Robust Standard Errors for 
Within-groups Estimators*. Oxford Bulletin of Economics and Statistics. 1987;49(4):431-
434. 

91. Blakeney EL, Herting JR, Bekemeier B, Zierler BK. Social determinants of health and 
disparities in prenatal care utilization during the Great Recession period 2005-2010. BMC 
Pregnancy Childbirth. 2019;19(1):390. 

92. Hillemeier MM, Domino ME, Wells R, et al. Does maternity care coordination influence 
perinatal health care utilization? Evidence from North Carolina. Health Serv Res. 
2018;53(4):2368-2383. 

93. CDC. Linked Birth/Infant Death Records Data Summary: Birth Characteristics. Centers 
for Disease Control and Prevention;2020. 

94. Lúanaigh PÓ, Hughes F. The nurse executive role in quality and high performing health 
services. J Nurs Manag. 2016;24(1):132-136. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 



 37 

Appendix I  
 

Changes in Sample After Removal of Counties with Less Than 20 Deaths 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

15-44 Mortality Before* (n) Final Sample (n)
LHDs 862 626

States 43 43

LHD classification
Rural 90 36
Micro 277 147
Metro 495 447

Infant Mortality
LHDs 511 328

States 43 42

LHD classification
Rural 16 6
Micro 96 22
Metro 399 300

*Before numbers include only those LHDs which responded to all three surveys and LHDs 
with one or fewer missing in the outcome variable. 

Change in sample with removal of counties with less than 20 
deaths
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Appendix II 

 
Changes in Sample Due to Exclusion of States Using the 1989 Version of the Birth 

Certificate 

 

  

Before (n)* Final Sample (n)**

LHDs 1315 280

States 43 33

LHD Classification
Rural 369
Micropolitan 404
Metropolitan 588

**The following states were excluded from analysis due to use of the 1989 version of the birth certificate for 2 
or more years of the study time period: Alabama, Arkansas, Arizona, Maine, and West Virginia, as 1989 birth 
certificate data was coded as "excluded" in the CDC WONDER database.

*Before includes only those LHDs which responded to all 3 Profile  surveys

% Late or No Prenatal Care
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Appendix III 
System GMM Estimation Results for Selected Population Health Measures, 2011-2018 

 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

Lead Executive Characteristics
Nurse 0.010 -0.093* 0.013 0.016 -0.007 0.041 -0.144 -0.083 -0.200

LHD Characteristics
Presence of Policy-making BOH -0.031 0.106** -0.026 0.021 0.023* -0.054 0.055 0.640*** 0.077
Total FTEs -0.000 -0.000 -0.000* -0.000*** -0.000*** -0.000 -0.000 0.000 -0.000
Completion of CHIP -0.004 -0.004 -0.028** 0.021 0.015 -0.007 0.096 -0.031 0.061
Completion of CHA 0.013 -0.042 -0.021 -0.032 -0.015 -0.091*** -0.072 -0.174 -0.032
Services Provided

MCH 0.000 -0.007 -0.003 0.014* -0.001 -0.023 -0.053* -0.100* -0.053*
Immunizations 0.013 -0.011 -0.051*** 0.041** -0.005 -0.068** -0.071 -0.093 -0.063
Screening 0.012** 0.014* 0.011*** -0.000 0.000 0.011 -0.020 -0.060 -0.027
Treatment -0.011 -0.021 -0.001 0.001 -0.010 -0.012 0.143** 0.321** 0.115*
Health Services -0.005 -0.004 -0.003 0.006 0.002 0.010 0.0833 0.005 0.073
Epidemiology -0.004 -0.003 -0.008** -0.013 -0.011** 0.001 -0.002 -0.004 0.016
Population Health -0.005 -0.013* -0.005 0.006 0.001 -0.006 -0.042* -0.042 -0.035
Regulation -0.009* 0.003 0.007*** 0.003 0.008* 0.004 -0.032* -0.06* -0.036**
Environmental Health -0.015*** -0.014 -0.006 -0.001 -0.011** -0.007 0.051** 0.077** 0.047**
Other -0.002 -0.006 -0.003 -0.005 0.008* 0.006 0.038 0.007 0.039

Community Characteristics
Disadvantage index -0.187*** 0.204*** 0.059*** 0.130*** 0.056** 0.077*** 0.020 -0.212** -0.007
% 19 and under -0.048*** -0.042*** -0.014** -0.014** -0.010** -0.069*** -0.025 0.056 -0.012
% 65 and older -0.002 -0.009 0.015*** -0.008* -0.003 -0.040*** -0.023 0.01 -0.011
% <65y, uninsured -0.035*** -0.027*** -0.005 -0.016*** -0.014*** -0.012* 0.123*** 0.117*** 0.145***
ln(Providers per 1,000 population) -0.545*** 0.046 -0.214*** 0.420*** -0.024 -0.172*** -0.013 0.007 -0.034*

Hansen test: p-value 0.067 0.424 0.192 0.055 0.944 0.287 0.072 0.178 0.149
AR1 test: p-value 0.000 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.000
AR2 test: p-value 0.093 0.896 0.102 0.060 0.051 0.053 0.615 0.839 0.849

Lagged dependent variable 0.10** -0.051 0.242*** 0.500*** 0.449*** 0.445*** 0.455*** 0.447*** 0.393***
* p<0.1, ** p<0.05, *** p<0.01

7. Total PNC: Used the 2nd lag for % PNC and nurse leadership variables as instruments.
8. Black PNC: Used the 2nd lag for % PNC and nurse leadership variables as instruments.
9. White PNC: Used the 2nd lag for % PNC and nurse leadership variables as instruments.

Table 2. System GMM estimation results for selected population health measures, 2011-2018

5. Black IMR: Used the 3rd lag of the nurseled and infant mortality variables as well as all possible instruments starting with the 3rd lag for 3 additional variables: # of FTEs, Disadvantage index, 
and % 19 and under
6. White IMR: Used the 3rd lag for the White IMR, nurseled and Disadvantage index variables, the 2nd lag for the MCH, Epidemiology, and Environmental Health services variables and all 
possible instruments for FTEs. 

15-44 Mortality (ln) IMR (ln) Entry to Prenatal Care (%)

1. Total 15-44 mortality: Used all possible instruments for 15-44 mortality, nurse leadership, policy-making board of health, epidemiology, population and health services and providers per 1000 
population as well as the 3rd-5th lags for disadvantage index.  

4. Total IMR: Used the 2nd-5th lags for both the IMR, nurseled, Total FTE, Provider per 1,000 population, and the Disadvantage index variables, as well as all possible instruments for 2 additional 
variables: FTEs and Epidemiology services.

2. Black 15-44 mortality: Used the 2nd through 5th lags for both nurseled and mortality variables as well as the 3rd-5th lags for the Disadvantage index as instruments. 
3. White 15-44 mortality: Used the 2nd-5th lags of the nurse leadership and dependent variable and the 3rd-5th lags for the disadvantage index variable as instruments as well as all possible 
instruments for the providers per 1,000 population variable. 

Total7
(n=280)

Total4
(n=328)

Aggregate1
(n=626)

Black2
(n=142)

Black5
(n=116)

Black8
(n=194)White1 White6

(n254)
White9

(n=280)
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CHAPTER 3 

THE NURSE LEAD EXECUTIVE’S CONNECTION TO ACTIVITIES WHICH 

SUPPORT HEALTH DEPARTMENT PERFORMANCE  

AND REFLECT HEALTH EQUITY WORK 

  3.1 ABSTRACT 

Background Previous research demonstrated a positive association between the public health 

director with a nursing degree and local health department (LHD) performance. However, 

specific mechanisms underlying this relationship are unknown. This study explores the 

relationship between the nurse public health director and certain LHD organizational factors, 

providing insight into the nurse leader’s relationship with LHD performance and health equity 

work. Methods This study used multivariate logistic regression and count data analyses to 

explore the relationship between nurse versus non-nurse public health directors and engagement 

in the following organizational factors: community partnerships, community health assessment 

(CHA) and community health improvement plan (CHIP) completion, and engagement in policy 

activities related to the social determinants of health (SDOH). A national, county-level dataset 

was compiled containing LHD and community demographic variables. Results Multivariate 

logistic regression models showed that the odds of having completed a CHA is 1.49 times more 

likely, and the odds of having completed a CHIP is 1.56 times more likely, when the public 

health director is a nurse (p < 0.05). Count data models predicted the nurse public health director, 

compared to the non-nurse, to perform 1.18 times more SDOH-related policy activities (p<0.05). 

Conclusion The results presented here demonstrate an important constellation of activities – not 

only does the nurse leader appear to emphasize assessment in their work, but they also are more 
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likely than non-nurses to engage in policy activities which address the root causes of health 

inequities and as such, are important partners in work to facilitate health equity. 

 

  3.2 INTRODUCTION 

Significant research has been devoted to exploring factors which drive LHD performance. 

Factors found to be influential in performance include higher per capita public health expenditures, 

a more experienced workforce, the presence of a local board of health with policy-making 

authority, more collaborative partnerships, and completion of a community health assessment 

(CHA), a community health improvement plan (CHIP), and an agency-wide strategic plan.1-9 Such 

factors are important to understand as a high-performing LHD – one which fulfills the core 

responsibilities of assessment, assurance, and policy-development – has increased capacity to 

provide needed services to protect and promote the health of their community.10  Indeed, high-

performing LHDs are associated with population health improvements, such as reduced sexually 

transmitted diseases, reduced low birthweight births, decreased rates of low or no prenatal care as 

well as improvements in smoking rates and physical inactivity.11-14 

Engagement in the 10 Essential Public Health Services (EPHS) has traditionally been the 

standard by which to assess LHD performance of its core responsibilities.15 The National Public 

Health Performance Standards (NPHPS) and requirements for voluntary public health 

accreditation, both used as tools to evaluate performance, are based on the EPHS.16-18 The EPHS 

were updated in 2020 to incorporate a greater focus on equity – these changes emphasize the 

importance of policy, systems, and services which promote health for all people by addressing 

structural barriers which underlay health inequities.15  Thus, along with understanding which 

factors support LHD performance, additional attention is being given to the need for public health 
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leaders who effectively guide the LHD in prioritizing work focused on equitable improvements in 

health.19,20  

Previous public health systems and services studies have found that a public health director 

with a nursing degree was positively associated with LHD performance of the following EPHS: 

ensuring a competent workforce, linking people to health services, evaluation of services, and 

conducting research on solutions.5,21,22 Research on nurse leaders indicates that they possess a 

number of attributes and competencies which are important for performance as well as effective 

health equity work, including a knowledge of public health, an understanding of people, an 

inclusive lens, a collaborative leadership style, and being partnership oriented.20,23-27 Nurses’ 

training emphasizes a holistic approach to health and is grounded in social justice, indicating that 

the nurse leader is likely to commit to supporting the LHD in successfully working toward 

equitable health improvements in the community.28,29 However, specific mechanisms regarding 

the nature of the nurse public health director’s relationship to LHD performance are unknown and 

thus deserve further investigation. In addition, it is important to understand if the activities the 

nurse emphasizes to support performance are also those which are in line with an equity-oriented 

approach. 

Public health nurses (PHNs) represent the largest group of public health practitioners, but 

their presence is decreasing, particularly with respect to PHN leaders.30 Recent data shows that 

only 24% of lead executives reported a nursing degree in 2019, as opposed to 31% in 2016.30,31 

Research is lacking that demonstrates the value of nurses to public health, particularly public health 

leadership.32,33 At a time when a stronger and more effective public health infrastructure is needed, 

it is imperative to understand how nurse leaders support this system to prevent further decreases 
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in this important part of the public health workforce and potentially detrimental effects on the 

public’s health.  

The following study addresses such a need. It compares engagement of certain LHD 

organizational factors between nurse and non-nurse lead executives in order to provide insight into 

the nurse leader’s relationship with improved LHD performance as well as their work to promote 

health equity. This study is unique in its focus on the nurse-trained public health director as the 

main predictor as well as in its examination of a broad set of organizational factors important in 

LHD performance and health equity work. 

 

  3.3 METHODS 

 This study used a series of multivariate logistic regression and count analyses to explore 

the relationship between the presence of a nurse-trained public health director and engagement in 

a range of organizational factors associated with LHD performance.  

 
Conceptual Framework 

A conceptual model was developed to guide the selection of organizational factors being 

examined (Kett, unpublished). It is largely based on a model developed by Hajat and colleagues, 

but also utilizes concepts present in the Social-Ecological Model as well as the System of 

Prevention framework.3,34,35 This model (Figure 1) illustrates how organizational factors within an 

LHD are related to and influence each other to support LHD performance and to lead to health 

equity in the community. In this model, the public health director (“lead executive”), with specified 

attributes and competencies such as a knowledge of public health and a commitment to social 

justice, is shown to operate directly through four major mechanisms: the local board of health 

(LBOH), partnerships, accreditation and funding/expenditures. Each of these mechanisms in turn 



 44 

influence, and are influenced by, activities which reflect performance including completion of a 

community health assessment, an updated strategic plan, a competent workforce, and engagement 

in evidence-based policies and practices.  These activities both facilitate, and are facilitated by, a 

strong partnership with the community. When implemented, these measures lead to an increased 

breadth of services targeted to the community’s need, supporting improved health outcomes. This 

model specifies a leader with a health equity perspective; such a leader is likely to support the 

types of partnerships, workforce competencies, and activities which are needed for health equity 

in the community. 36-38 The macrosystem influences show that 1) the LHD operates amid many 

systemic factors which must be taken into consideration and 2) multiple factors influence 

community health outcomes. 

 
 

 

 

Figure 1. Pathway to Community Health 
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Data and Variable Selection 

A national, county-level dataset was compiled containing variables pertaining to the LHD 

and community demographics. This study received an exemption from the University of 

Washington’s Institutional Review Board. 

 Data pertaining to LHD leadership, organizational factors, and infrastructure come from 

the 2019 National Association of County and City Health Officials Profile of Local Health 

Departments (Profile) survey.30 This dataset contains information on individual-level LHDs with 

variables pertaining to the organization, infrastructure, workforce, and practice of the LHD, 

including information on the public health director as well as types of activities performed. Data 

pertaining to community demographic variables come from the 2018 Area Health Resource File 

(AHRF).39 In order to link these two datasets together, the LHD identification codes in the Profile 

dataset needed to be linked to their corresponding county-level FIPS codes. This was necessary as 

the AHRF uses the county-level FIPS codes as identifiers.  At this point, both data sources 

contained one common element – the county-level FIPS codes – which was used to link all the 

data together to create the final dataset for analysis.  

 
Leadership Measures 

The main independent variable in this study was measured using Profile data, indicating 

whether the LHD was “nurse-led” (lead executive has an Associate Degree in Nursing, Bachelor 

of Science in Nursing, Master of Science in Nursing, and/or a Doctor of Nursing Practice) or “Not 

nurse-led.” Three other lead executive characteristics were included based on past studies showing 

these factors are influential in LHD performance.5,6 They were binary variables indicating whether 

or not the lead executive (a) possessed a master’s degree or higher, (b) had been in their position 

5 years or less, or (c) identified as female. 
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Outcome variables 

Ten organizational factors, listed in Table 1, were chosen as outcomes due to evidence of 

their relationship to LHD performance. Several of these outcomes also reflect a commitment to 

health equity work and are associated with health improvements in the community. Partnerships 

are frequently cited as a major way for the LHD to effectively provide core public health services 

and thus represent capacity to address the complex issues inherent in equitably caring for the 

community’s health.23,37,40-42 Frequent engagement in policy activities reflect an organizational 

culture which emphasizes policy as an avenue to address underlying health disparities.43 

Accredited LHDs are found to have higher participation in quality improvement, more effective 

management processes, and to be better positioned to guide the public health system.5,17,44,45 

Accredited LHDs are also associated with reduced smoking rates, physical inactivity, and teen 

birth rates.14 The presence of a recently completed strategic plan, CHA, and CHIP also reflect 

agencies with greater engagement in quality improvement; in addition, when implemented, these 

Outcome Definition
Accreditation Public health accreditation designation in 2019 (yes or no) 

Community health assessment completion Community health assessment completion within the past three years (yes or no)

Community health improvement plan completed Community health improvement plan completed within the past three years (yes or 
no)

Total policy activities Total number of policy-making and/or advocacy activities in the past two years

SDOH policy activities Total number of policy-making and/or advocacy activities focused on the social 
determinants of health in the past two years1

Total partnerships Total number of partnerships 

Formal Partnerships Total number of partnerships with a written agreement

Informal Partnerships Total number of partnerships which involve regular meetings or information 
sharing only, but do not have a written agreement

Presence of a strategic plan Completion of a strategic plan within the past three years (yes or no)

Presence of a board of health with policy-making 
authority

Board of health has final authority to determine public health regulations, impose 
taxes, set and impose fees and/or set policies, goals, and priorities for LHD (yes or 
no)

1SDOH Policy-making and advocacy activities include: climate change, emergency preparedness and response, funding for local public health, injury and violence prevention, land use planning, 
safe and healthy housing, waste, water, or sanitation, other environmental health, and occupational health and safety.

Table 1. Organizational Variables
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activities facilitate development of programs and services targeted to community need.1,46,47 

Services targeted to need often have greater breadth to provide more population-based services 

centered on prevention and reducing health disparities.22,48 This is important, as increased breadth 

of population-based services has been associated with a reduction in infant mortality, Black-White 

mortality disparities and mortality related to stroke.22,48,49 Finally, the LBOH with policy-making 

authority is found to be influential in supporting completion of the CHA and a strategic plan, 

particularly when the LBOH is contributing to the development of policies focused on improving 

the public’s health.50,51 

Partnerships were examined in total, as well as transformed into two groups – formal and 

informal partnerships. This was done given hypotheses that nurses, due to their emphasis on 

relationships in their practice, may be more likely to have informal, rather than formal, 

partnerships. 26,27 Policy activities were also examined in total, as well as transformed into a 

variable representing only those policy activities that focused on the social determinants of health 

(SDOH). This was done as organizations committed to health equity are more likely to be involved 

in activities which address root causes of health disparities.52,53 SDOH policy activities were those 

pertaining to: climate change, emergency preparedness and response, funding for local public 

health, injury and violence prevention, land use planning, safe and healthy housing, waste, water, 

or sanitation, other environmental health, and occupational health and safety. While LHD 

expenditures are noted to be an important influence in performance as well as to have a known 

relationship with community health, they were not selected as an outcome variable due to a 

significant amount of missing data pertaining to expenditures (52%).12,54  
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Other measures 

 Two sets of covariates were included in this study due to their known association with LHD 

performance as well as community health. The first set of covariates were LHD organizational 

variables, several of which were also included as outcome variables. These were accreditation 

status, a completed CHA, the presence of an LBOH with policy-making authority, and an updated 

strategic plan. Each was excluded as a covariate in the model where they were examined as the 

outcome. Two additional LHD covariates were total FTEs, representing LHD capacity, as well as 

a service classification scheme. The classification scheme, developed in prior research, identified 

three classes of LHDs based on responses to personal and population health service activity 

questions in the Profile survey.55 These classes illustrate the breadth of activities provided by the 

LHD: limited, core, and core-plus. Those LHDs in the core-plus class are more likely to provide 

an increased range of population-focused services than those in the core and limited classes.   

The second set of covariates represented contextual factors in the community which may 

influence LHD engagement in the organizational factors examined. These included the number of 

hospitals in the county as well as the rural/urban designation.8,56-58 LHDs were characterized as 

metropolitan (urban), micropolitan or rural based on the 2010 Rural-Urban Commuting Area 

Codes.59  

This study specifically focuses on the mechanisms and activities which can be leveraged 

and implemented by the nurse leader and as such, only includes elements at the organizational and 

community levels which could impact engagement in these factors.  Elements of the community 

context which are connected to health outcomes, such as level of education, percent at or below 

poverty, and employment status, were not included as they are less likely to significantly influence 

engagement in the chosen organizational factors. In addition, population size was not included as 
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a covariate as it generally is used as a proxy to represent the size and capacity of the LHD; this 

aspect of the LHD is accounted for through the variables representing the number of FTE’s as well 

as rural/urban designation. 

 

Sample 

 The 2019 Profile survey was sent out to 2,459 LHDs in the United States with a response 

rate of 61% (n=1496).30 The data set was further restricted for this study by removing LHDs with 

missing data pertaining to the education of the lead executive, resulting in a final sample of 1447 

LHDs. The variables pertaining to partnerships were part of a supplemental module sent to a 

randomly selected subset of LHDs.30 A total of 374 respondents completed this module; this was 

then also restricted to respondents that had education data pertaining to the lead executive, 

resulting in a total of 367 LHDs in the analysis concerning partnerships.   

 
Analysis 

 Variables were screened for outliers and descriptive statistics were computed for LHD 

leadership characteristics, organizational factors, other LHD characteristics and community 

characteristics of both the large and small samples. Percent missing was calculated for all 

covariates and outcomes – no variable had greater than 2% missing except for rural-urban 

classification. 251 LHDs did not have an associated rural-urban classification as they did not have 

FIPS which could be utilized to link this information. Models were analyzed with and without 

these LHDs included; results were not substantially different and so these LHDs were retained in 

the sample.  Multivariate logistic regression analysis was used in models with binary outcome 

variables to assess the odds of the nurse-led LHD completing the CHA and the CHIP, having an 

updated strategic plan, being accredited, and having an LBOH with policy-making authority. 
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Count data analysis using the negative binomial distribution was used in models pertaining to 

partnerships and policy activities. Analyses were completed to determine the best probability 

distribution for each count data variable – the negative binomial was chosen due to having the 

lowest AIC and BIC. In addition, a plot of each count variable demonstrated a right skew, further 

confirming that the negative binomial distribution was the appropriate choice to model the data. 

Models were constructed in a stepwise fashion, starting with the bivariate analysis and then 

adjusting for LHD leader factors, additional organizational factors, and community characteristics. 

The bivariate and full models are presented here. All analyses are displayed in exponentiated form.  

 Following logistic regression and count data analysis, a predicted probability was estimated 

to assess the effect of the type of leader on LHD engagement in policy activities given a range of 

number of FTEs employed by the LHD. This was done as well for policy activities focused on 

SDOH.  Values for LHD characteristics were set to represent two LHDs with the same resources 

which were either “nurse led” or “not nurse led”. FTEs were set to represent a range from 5 to 

4000 based on a majority of LHDs in the sample. Results were plotted to demonstrate the 

differences in policy activity involvement per leader type. 

 

  3.4 RESULTS 

 Results of the descriptive analyses for the large sample are presented here (n=1447). 

Descriptive statistics for the smaller sample are available upon request. Approximately one quarter 

(n=380) of the lead executives in the sample had a nursing degree. In addition, a majority of the 

lead executives were full-time (93%), were female (65%), had a tenure of less than five years 

(56%), and possessed a master’s degree or higher (63%). With respect to organizational outcomes 

of interest, 62% of LHDs in the sample had completed a CHA, 51% had an updated strategic plan, 
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and 55% had completed a 

CHIP. Only one quarter 

of the LHDs in the 

sample were accredited. 

The average number of 

total partnerships was 31 

and the average number 

of total policy activities 

was 6.1. The spread was 

fairly even with respect to 

being designated a rural, 

micropolitan, or 

metropolitan jurisdiction 

(Table 2).  

Multivariate logistic regression models show a significant positive relationship between the nurse-

led LHD and completion of both a CHA and a CHIP (Table 3). Of the two outcomes, only the 

CHIP shows a significant relationship with the nurse lead executive in the bivariate model. 

However, in adjusting for additional leadership, organizational, and community characteristics 

also associated with these factors, the nurse lead executive’s relationship with both the CHA and 

the CHIP increases in strength and is significant. Specifically, in the full model, the odds of having 

completed a CHA is 1.49 times more likely when the lead executive is a nurse (95% CI = 1.09-

2.05). Similarly, the odds of having completed a CHIP is 1.56 times more likely with a nurse-

trained lead executive (95% CI = 1.03-2.37). No significant relationship was found between the 

Table 2: Descriptives, N=1447

Parameters N (%) Mean SD First quartile Third quartile
Outcome Variables

Org Variables
Completed CHA 893 (62)
Strategic Plan 740 (51)
Accredited 362 (25)
Policy-making BOH 898 (62)
Completed CHIP 801 (55)

Partnerships
Total 31 15.4 20 40
Formal 8.6 7.9 2 13
Informal 22.7 10.1 14 28

Policy Activities
Total 6.1 4.0 3 9
SDOH 3 2.4 1 4.25

Lead Executive Characteristics
LHD Nurse Top Executive 380 (26)
Fulltime FTE 1355 (93)
Tenure <5 years 814 (56)
Female 943 (65)
Non-White 144 (10)
Masters Degree or Higher 918 (63)

LHD Characteristics
FTEs 62.6 239.4 7 50

Service Class
Limited 277 (19)
Core 675 (47)
Core-Plus 495 (34)

Community Characteristics
Population, in 1,000’s 53,916 121,339 20 331
Number of Hospitals 2.62 5.8 1 2

Rural Urban Classification
Metropolitan 522 (36)
Micropolitan 361 (25)
Rural/Small Town 311 (21)

3
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type of leader and accreditation status, the presence of an updated strategic plan, and/or an LBOH 

with policy-making authority. 

The models for the count data analyses are displayed in Table 4; similar to the logistic 

analysis, the simple bivariate model and the full model are displayed for each outcome of interest. 

Here, the nurse lead executive is predicted to perform significantly more policy activities than the 

non-nurse lead executive. Analyses using the negative binomial distribution can be interpreted as 

the expected change in the “log count” of the outcome for a unit change in the predictor. This is 

best understood by exponentiating the regression coefficient, which is interpreted as a multiple of 

the change in counts. Thus, all results are in their exponentiated form.  

The models displaying the bivariate relationship between the nurse lead executive and 

policy activities illustrated a non-significant relationship where the nurse lead executive is 

predicted to perform less policy activities than the non-nurse. However, after adjusting for 

Table 3: Logistic Regression of Organizational Factors

CHA CHIP Strategic Plan Accredited Policy-Making BOH
(n=1447) (n=1447) (n=1447) (n=1447) (n=1447)

Parameters SLR Full Model SLR Full Model SLR Full Model SLR Full Model SLR Full Model
Main Predictor

Nurse Lead Executive 1.19 1.49** 1.29** 1.56** 0.92 1.07 0.67*** 0.99 1.18 1.28
Leader Characteristics

Female 0.9 0.74 0.78 0.92 0.69***
Tenure <5y 1.10 0.75 1.22 0.76* 0.78*
Masters Degree or Higher 1.22 0.72 1.56** 3.42*** 0.85

LHD Characteristics

Total FTEs 1.00 1.00 1.00 1.00 1.00
Policy-making BOH 2.05*** 1.67*** 0.88 1.17
Accredited 1.52** 1.98*** 3.28*** 1.12
Completed CHA within 3yr 29.5*** 2.36*** 1.56** 2.07***
Strategic Plan 2.35*** 3.03*** 3.17*** 0.90

Service Class

Limited Reference Reference Reference Reference Reference
Core 1.18 1.44 2.05*** 2.40** 0.66**
Core-Plus 1.77*** 1.90** 2.31*** 4.84*** 0.68*

Community Characteristics

Number of Hospitals 1.00 0.96** 0.99 1.13*** 0.96***
Rural-Urban Classification

Rural 0.83 0.90 0.77 0.44*** 1.13
Micropolitan 0.82 0.85 1.09 0.79 1.09
Metropolitan Reference Reference Reference Reference Reference

BIC 1928.8 1487.5 1989.8 1013.1 2010.7 1496.9 1634.6 1132.8 1906.5 1591.5

1 LHD - local health department; BOH - board of health; CHA - community health assessment; CHIP - community health improvement plan; BIC -
Bayesian Information Criterion

2 * p<0.1; ** p<0.05; *** p<0.01

4
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additional covariates, this relationship became significant and changed in strength, such that the 

nurse lead executive was then predicted to perform 1.14 times more policy activities (95% CI = 

1.03-1.25) and 1.18 times more policy activities focused on SDOH (95% CI = 1.06-1.32) than the 

non-nurse lead executive. While in the bivariate models the nurse lead executive was related to 

fewer partnerships, this statistical significance disappeared with the addition of covariates (b=0.92, 

[95% CI = 0.81-1.05]). Factors found to be associated with a higher number of partnerships include 

being accredited and having an LBOH with policy-making authority. In both the logistic regression  

and count data analyses, additional models were constructed and analyzed that excluded any 

organizational covariates which were used as dependent variables (LBOH with policy-making 

authority, community health assessment completion, presence of a strategic plan, and accreditation 

Table 4: Count Data Analysis

All Partnerships Formal Partnerships Informal Partnerships Policy Activities SDOH Policy Activities
(n=367) (n=367) (n=367) (n=1447) (n=1447)

Parameters SLR Full Model SLR Full Model SLR Full Model SLR Full Model SLR Full Model
Main Predictor

Nurse Lead Executive 0.81*** 0.92 0.71*** 0.86 0.88** 0.93 0.94 1.14** 0.93 1.18***
Leader Characteristics

Female 0.92 0.80** 1.00 0.84*** 0.80***
Tenure <5y 1.06 1.20* 1.03 0.96 0.95
Masters Degree or Higher 0.98 0.89 0.99 1.06 1.09

LHD Characteristics

Total FTEs 1.00** 1.00** 1.00 1.00** 1.00***
Policy-making BOH 1.11* 1.23* 1.06 1.22*** 1.27***
Accredited 1.15** 1.10 1.20*** 1.21*** 1.26***
Completed CHA within 3yr 1.09 1.13 1.07 1.13*** 1.19***
Strategic Plan 1.04 0.99 1.05 1.06 1.06

Service Class

Limited Reference Reference Reference Reference Reference
Core 1.44*** 2.19*** 1.19* 1.17** 1.04
Core-Plus 1.74*** 3.18*** 1.30*** 1.39*** 1.24***

Community Characteristics

Number of Hospitals 1.01* 1.02** 1.00 1.01* 1.01**
Rural-Urban Classification

Rural 0.81*** 0.96 0.78*** 0.98 0.96
Micropolitan 0.85** 0.72** 0.92 0.94 0.93
Metropolitan Reference Reference Reference Reference Reference

BIC 3056.4 2456.1 2366 1984.6 2747.6 2272.8 7982.4 6387.6 6251 4943.2

1 LHD - local health department; SDOH - social determinants of health; BIC - Bayesian Information Criterion
2 * p<0.1; ** p<0.05; *** p<0.01
3 Data for the partnerships analysis was taken from a module in the Profile study to which only a subset of health departments respond and so the number

is smaller than for the other analyses.
4 SDOH policy activities include those focused on climate change, emergency preparedness, funding for access to healthcare, funding for local public health,

land use, occupational health and safety, safe and healthy housing, waste, water and sanitation, and other environmental health activities

5
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status). This resulted in an increase of the effect size of the main predictor but did not change 

statistical significance (not shown).  

 As the results show, nurse leaders were related to increases in policy activities, as well as 

policy activities specific to SDOH. This model was examined further through displaying predictive 

probabilities for typical, rural, and high-performing “nurse-led” versus “not nurse-led” LHDs 

based on varying numbers of FTEs (Figure 2). The total number of FTEs in an agency was used  

as a proxy to represent the “resources” an LHD had to put toward policy development; the range 

of FTEs represents a majority of the LHDs in this sample. LHD organizational characteristics were 

held at a constant representing a “typical” LHD for this sample as well as a rural LHD (often lower-

 Typical Rural High Performing 

Figure 2: Predicted Probability Estimations for Three Types of LHDs per Range of FTEs, 
Based on Leader Type 
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resourced) and a high-performing LHD (often higher-resourced) (Table 5). 45,60 At all levels of 

FTEs, the nurse leader was predicted to consistently be involved in more policy-making activities 

as well as more SDOH-related policy-making activities. Specifically, at agencies with higher 

numbers of FTEs, the nurse-led LHD was predicted to be involved in up to 2.5 more policy 

activities than the LHD with a different type of lead executive and up to 1.5 more SDOH-related 

policy activities.  

 

  3.5 DISCUSSION 

 The results presented here provide valuable information regarding where nurse lead 

executives appear to focus in their work or make specific contributions. Specifically, we see that 

the nurse lead executive is associated with significantly greater numbers of policy activities than 

non-nurse led counterparts. Further, this relationship holds when examining those policy activities 

which are expressly focused on SDOH. Along with increased engagement in policy activities, the 

LHD with a nurse lead executive is more likely to have recently completed a CHA and a CHIP. 

This illustrates the value the nurse leader might appear to place on assessment and planning and 

Typical Rural High-performing
Lead Executive Characteristics

Gender Identity Female Male Male

Education Level
Master's degree 

or higher <Master's degree
Master's degree 

or higher
Tenure < 5y <5y >5y
Racial Identity White White White

CHA within past three years Yes No Yes
Strategic plan within the past three years Yes No Yes
LBOH with policy-making authority Yes No Yes
Accreditation Status No No Yes

Table 5. LHD Organizational Characteristics for Predictive Probabilities
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aligns with other research by this author which found that public health nurse leaders frequently 

employ the nursing process (assessment, planning, diagnosis, and evaluation) in their work (Kett, 

unpublished). Further, it demonstrates an important constellation of activities – not only does the 

nurse leader appear to emphasize assessment in their work, but they seem to understand the power 

and importance of policy in addressing identified issues.   

This study is the first of its kind known to specifically examine the role of the nurse lead 

executive with respect to the specified organizational factors, providing insight into where the 

nurse leader tends to focus their efforts. Community health assessments offer valuable information 

about needs in the community, organizations which are already working to address these issues, 

and barriers to achieving equitable health outcomes.61  In demonstrating that nurse-led LHDs are 

more likely to have completed a CHA, as well as a CHIP, this study suggests that nurses are leaders 

who engage in meaningful actions focused on meeting the needs of their community, thus adding 

to the public health performance and nursing literature. It is interesting to note the lack of a 

significant relationship between the nurse leader and partnerships. This may be due to the smaller 

sample size for analysis, making it more difficult to detect a significant difference. It may also be 

due to the fact that partnerships overall are a necessary part of completing LHD work and 

responsibilities. Thus, there would not be a significant difference by type of leader, despite 

knowledge of nurses tending to being partnership-oriented.26   

This study is also unique in its examination of policy activity involvement, using a national 

sample. One other study has examined factors associated with LHD policy networks, but this study 

was limited to 15 large LHDs and did not examine policy activities specifically.62 Finally, the 

association between nurse lead executives and greater engagement in SDOH policy activities is 

notable as it contrasts with recent data showing that LHDs overall are more likely to be involved 
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in traditional public health policy areas such as tobacco and infectious disease rather than policy 

areas related to SDOH.30 The nurse lead executive’s relationship with more engagement in policy 

activities also aligns with recent calls for greater nursing involvement in health policy due to their 

skills in advocacy, problem-solving, and managing competing demands as well as public respect 

for their work.63  

The analysis of predicted probabilities further provides insight into the nurse lead 

executive’s ability to operate in a way that counters expectations. The analysis suggests that a 

nurse lead executive, as compared to a non-nurse lead executive with the same resources, is 

engaged in a greater number of policy and SDOH policy activities. This is significant as nurses 

are more likely to be public health directors of LHDs in smaller, rural areas and small LHDs are 

less likely to be involved in policy activities overall.30 Other literature notes that LHDs in rural 

areas are less likely to have staff with formal training in policy work and to identify policy 

development as a skill gap.64,65  However, the models constructed for this study provided a 

different picture. In accounting for organizational, community, and leadership influences, it seems 

that the type of leadership, rather than the size of the LHD, may matter more for policy 

involvement.   

This study also provides information on the nurse as a leader in health equity work. It 

illustrates the emphasis nurse leaders place on work centered on the root causes of health 

inequities, including policy work to address safe and secure housing, safe working conditions, and 

a healthy built environment. LHDs with activities which have an SDOH focus demonstrate leader 

commitment, as well as organizational commitment, to improving the LHD’s ability to respond to 

and address health equity concerns.37 This commitment persists amidst a complex network of 

community and organizational influences which were taken into account in this study. The nurse 



 58 

leader’s apparent commitment to SDOH exists in addition to their commitment to the CHA and 

the CHIP, both of which help to identify where inequities exist and what actions are needed to 

address them.66 Such a combination of factors aligns with public health nurses’ own rich history 

of community advocacy which may contribute to their capacity to address the SDOH.67,68 Even 

more, in considering recent changes to the EPHS and a need for leaders who emphasize health 

equity work, the relationships demonstrated here take on even greater significance in that they 

indicate that nurse leaders are already moving in that direction and are important to have in 

communities in order for health equity work to thrive.69,70  

 

  3.6 LIMITATIONS  

There are limitations to note in this study. As this is a cross-sectional examination, it is not 

possible to identify a cause-and-effect relationship between the nurse leader and certain LHD 

activities; future research using longitudinal methodologies would be useful in this regard.  

Second, this study did not examine engagement in specific policy activities, including adoption of 

local public health ordinances or regulation adoption within the selected policy areas and so is 

limited in its understanding of exact policies which are given focus under nurse leadership. 

However, this study provides an overall understanding of which groups of activities are attended 

to under such leadership. Third, additional unobserved covariates, such as other community 

characteristics, may provide a more comprehensive picture of the contextual variables which 

influence health equity; however, included covariates were intentionally selected based on current 

literature. Finally, while this study emphasizes factors which are important in health equity work, 

additional information is needed - such as how priority populations and community partners are 

involved in program planning and implementation - to fully assess LHD work in this area and the 
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influence of the lead executive. Future research is also needed to gain more detailed information 

regarding nursing leadership and policy work to advance health equity, including the specific 

policies which are given focus, the content and language of the policies, and the nature of 

community involvement in their development.   

 

  3.7 CONCLUSION  

Previous research has demonstrated a positive relationship between the nurse lead 

executive and performance of certain essential public health services – this study provides a 

detailed examination of why this might be. This research demonstrates, as illustrated in the study’s 

conceptual model, specific associations with factors which are important in LHD performance and 

improved community health. We see in this study that the nurse leader appears to emphasize 

assessment and planning, as evidenced by their increased likelihood of having completed a CHA 

and CHIP. Further, the nurse leader is one who engages in policy activities which address the root 

causes of health inequities. They are already doing what a strong and effective public health system 

needs and as such, are important partners in work to facilitate equitable health outcomes in the 

community.   
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CHAPTER 4 

“NOT EVERYBODY APPROACHES IT THAT WAY”: NURSE  

LEAD EXECUTIVES’ LEADERSHIP STRATEGIES AND SKILLS  

IN PUBLIC HEALTH 

  4.1 ABSTRACT 

Background Evidence points to nurses as possessing particular skills which are important for 

public health leadership; in particular, investigators have found that an LHD nurse lead executive 

is strongly associated with positive LHD performance. To better understand this association and 

to guide effective deployment of nurse leaders, researchers sought to explore the specific 

leadership strategies used by nurse public health directors. Methods One-on-one audio-recorded 

semi-structured interviews were conducted virtually with 13 nurse public health directors around 

the country. A critical thematic analysis was used in analyzing all data, developing codes based 

on recurring patterns in the data and through analyzing connections between interview themes 

and ideologies, positions of power, and social hierarchies. Codes were then grouped into final 

themes and sub-themes. Results Participants detailed both (1) the strategies they employed to 

support LHD performance and community health and (2) how they employed these strategies. 

Major themes focus on the “how” to provide a distinct picture of the nursing approach to public 

health leadership. They were: (a) approaching their work with an other-focused lens, (b) 

applying theoretical knowledge, (c) navigating the political side of their role, and (d) leveraging 

their nursing identity. Conclusion This study articulates a distinctive combination of skills 

which reflect the interprofessional nature of public health nursing practice, demonstrating a 

specialized approach which may set nurse leaders apart from other types of public health leaders. 
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As such, it brings deeper clarity to the relationship between the nursing leader’s practice, LHD 

performance, and a healthy population. 

 

  4.2 INTRODUCTION 

The COVID-19 pandemic has highlighted the need for a responsive and effective public 

health system; strong public health leadership is an essential part of this. Public health workforce 

literature points to the particular need for leaders who possess skills in policy development, 

persuasive communication, systems thinking and coalition-building.1,2 The local public health 

director is an important part of this leadership, responsible for setting the vision and strategy of a 

local health department (LHD) as well as ensuring availability of needed resources to carry out the 

vision and strategy.3 As evidence increasingly points to the need to address factors perpetuating 

health inequities, the LHD director is also a critical part of ensuring priorities shift toward health 

equity work.4,5 The recently updated 10 Essential Public Health Services have placed equity now 

at the center, further emphasizing this focus.6 This emphasis demands a leader who approaches 

their work holistically and operates through a health equity lens, who can work effectively across 

disciplines, and who understands their role within the context of the larger public health system.2,7,8 

Experts note that failure to develop and identify leaders with these skills will undermine public 

health’s ability to address and achieve desired population health outcomes.1,2 

Evidence points to nurses as having been trained in and possessing particular skills which 

are important for public health leadership including collaboration and partnership development, a 

transformational leadership style, and a broad knowledge base with respect to different populations 

and communities.9-12 Literature focused on hospital nurse executives describes these nurses’ 

excellent communication skills, as well as an ability to hold a “total organization view.”13,14 In 
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addition, several studies have found that a LHD lead executive with a nursing degree is strongly 

associated with positive LHD performance.15-17 

Despite evidence pointing to nurse leaders as being important partners in public health 

work, the percentage of public health directors with nursing degrees has decreased by 11% since 

2010.3 This comes amidst a larger decline in the public health nurse workforce overall. Since 2008, 

the estimated number of public health nurses (PHN) has decreased by 36%.3 Such a decline is 

concerning, as nurses provide a wide range of services in public health which will be limited as 

their employment is reduced.10,12 Yet, due to a lack of clarity regarding what comprises the various 

roles of PHNs, including public health nurse leaders, and the value they bring to public health, this 

decline has been predicted to continue.18,19  

The small number of studies focused on nurse public health directors have been 

quantitative in their approach and lack depth in providing a clear understanding of how such 

directors approach their work.15,17 Only one qualitative study was identified that explored the 

practice and experience of nurse leaders in public health; that study limited its focus to directors 

of nursing in LHDs, not public health directors.9 The director of nursing role has a different scope 

of practice and set of responsibilities than the public health director as it is explicitly focused on 

the practice of the nurses in the health department. A deeper examination of the broad oversight 

expected of the public health director and how nurses approach those responsibilities has not been 

addressed.  

The need for skilled and effective leaders in public health is clear; such leadership can be 

found among nurses. Evidence demonstrates public health nurse leaders are positively associated 

with public health performance, but very little is known regarding their practice and approach in 

this leadership role.15,16 To better understand this association and to guide effective deployment of 
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nurse leaders, researchers sought to explore the specific strategies used by nurse public health 

directors in order to identify what nurses uniquely bring to positions as public health directors and 

how that might that be connected to evidence regarding their apparent influence on LHD 

performance and community health improvement. 

 

  4.3 METHODS 

The assumptions held at the onset of the study were that: (1) nurses see the world and do 

their work in a unique way due to their training and experience, (2) public health nurse leaders 

work within a rigid and authoritative system which is influenced by a biomedical lens and face 

additional challenges due to gender inequities, and (3) nurses’ work can be influenced through 

operating in spaces where they are not the group with the most power. The study was conducted 

mainly by the lead investigator with a background in qualitative research and expertise in public 

health systems. Three others served in an advisory capacity throughout the study period. These 

individuals collectively had a background in public health, organizational theory, and interpretive 

methodologies using a critical lens. Data were collected between July and September 2020.  

Participants were recruited via a snowball sampling approach, with initial contacts made 

either to public health directors known to the lead investigator or through well-connected public 

health practitioners. These interviewees in turn recommended others for the study.  Inclusion 

criteria were as follows: (a) current position as a public health director in an LHD, (b) possession 

of an active nursing license and (c) at least 3 years of experience as a nurse public health director 

in an LHD. The final sample was comprised of 13 nurse public health directors who agreed to 

participate.  
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One-on-one audio-recorded semi-structured interviews were conducted virtually with 

nurse public health directors around the country who were recognized by fellow public health 

directors as having a significant breadth of knowledge regarding public health performance. 

Interview questions focused on the nurse’s experience as a public health director, strategies used 

to accomplish their work (including strategies to support public health performance and health 

equity in the community), how their training as a nurse influenced these strategies and any 

challenges they faced as nurse leaders (Table 1). Interviews were conducted in a conversational 

fashion, giving space for participants to focus on areas of greatest importance to them.20 Care was 

taken to establish a non-hierarchical environment, ensuring interviewees understood there were no 

expected answers and that they could decline to answer at any time.20,21 All interviews were audio 

and video recorded with permission 

and audio recordings were 

transcribed verbatim. The lead 

researcher utilized the video 

recordings to clarify wording if the 

audio recording was unclear. 

Consent to participate was given 

verbally prior to the interview. This 

study was considered exempt from 

Human Subjects by the University 

of Washington IRB and data were 

managed in accordance with 

•       How would you define “positive performance” with respect to the health department?

If time allows:

For Recruitment: 

a.     If I choose to contact this person(s), may I say that you referred me to her/him? 
b.     If I choose to contact this person(s), might you be willing to initiate the contact? 

Demographic questions: 
a.      How long have you worked at an LHD? 
b.     What is your highest educational degree attained?
c.      What is your race/ethnicity? 
d.   What is your gender identity?

•       Where do you believe nurse lead executives are more effective than other types of 
lead executives? Why? 

OR In what ways might nurse lead executives operate differently than other types of 
lead executives? Where might they be more effective?

Has the current COVID-19 pandemic changed your approach or perspective on what an 
LHD needs to be successful?

Are there one or two other persons with particular expertise and a national perspective 
related to local public health practice that you would recommend that we also talk to and 
that you could refer me to? 

•       What are some challenges you face? How do you address those challenges?
•       Is there anything else you would like to share that I did not ask?

•       What has your experience been like as a public health director? 
•       What are your top responsibilities as the public health director? 

Table 1. Interview Guide

•       Would you describe health equity work as a priority of your health department? If 
so, what are some specific ways you use your training and experience as a nurse to 
support this work? If not, could you talk more about why this is?

•       What are some specific ways you use your training and experience as a nurse to 
support the positive performance of your health department?
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University of Washington privacy and security standards. 

A critical thematic analysis was used in analyzing all data—a process informed by both 

Braun and Clarke and Lawless and Chen.22,23 This methodology seeks to identify, analyze, and 

report patterns in the data using a critical lens. It gives space, during analysis, to explore the 

individual and shared experiences of participants while being acutely aware of economic, social, 

historical, and political contexts; social and hegemonic structures; institutional power; and 

ideological impact. There are two main reasons this approach was used. First, many nurse public 

health directors are female and many females in leadership positions face challenges related to 

gender inequities in the workplace. 24,25 Studies show that females are required to navigate 

leadership in specific ways in order to access important resources and positions.25-27 For example, 

in comparison to their male counterparts, females are expected to strike a balance between 

authoritative and relational communication and are required to earn respect, as opposed to the 

authority that is frequently conceded to men.24-26 Second, nurse public health directors work amidst 

a hierarchical governmental system that, due to funding directives and public policy, operates 

predominantly from a medicalized perspective.27-29 Nurses do their work in a unique way due to 

training grounded in social justice and a holistic view of health – this approach may be less valued 

in such a system and results in additional challenges in accomplishing their work.30   By engaging 

in a critical thematic analysis approach, practices and strategies that the nurse lead executives 

describe can be analyzed in the context of these systems, providing insight into the distinctive way 

they accomplish their work.  

In following the process for thematic analysis, the lead researcher familiarized themselves 

with the data, reading through each transcript and making notes on initial impressions.22 Codes 

were then generated using a two-step coding process.23 First the researcher engaged in open 
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coding, paying close attention to repeated or recurring patterns in the data to honor what 

participants were actually revealing about their experiences. Second, the researcher then conducted 

a closed coding process, whereby the researcher used repetition and recurrence to analyze 

connections between interview themes and ideologies, positions of power, and social hierarchies. 

After completing both open and closed coding, the following steps were taken, (a) codes were 

grouped into themes, (b) themes were reviewed, refined and connected visually via a thematic 

map, and (c) final themes were defined and named.22 

Multiple strategies were employed to assure rigor and reflexivity throughout the study. One 

transcript was coded in conjunction with an advisory team member to establish interrater 

agreement. Additional strategies for maintaining rigor included memo-writing for individual 

interviews and regular check-in meetings with advisory team members. A final summary of major 

themes was shared with participants prior to publication to ensure their experiences and 

perspectives were portrayed accurately.20,27  

 

  4.4 RESULTS  

A total of 13 public health directors with a nursing degree were interviewed; 12 identified 

as female and one as male. Participants directed health departments in rural and in urban areas that 

were located in Southern, Midwestern, Central and Northwestern regions of the country. No 

participants from the Northeast or the Southwest participated. Collectively, participant experience 

as a director ranged from 3-20 years (one participant had one year of experience as the director but 

had been the deputy director for three years prior to that).   

Participants described both what strategies they employed to support LHD performance as 

well as how they employed these strategies. A short summary of former – what strategies are 
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employed - is presented here as these strategies are an important part supporting LHD performance 

and advancing health equity; however, the major themes detailed below focus on the “how” as 

they provide a distinct picture of the nursing approach to public health leadership (Figure 1).  

 
Strategies employed to support LHD performance and community health 

Participants described a number of strategies they employed to promote LHD performance 

and community health. They affirmed their role in “setting out the strategic direction and vision” 

of the department and ensuring the work of the LHD was in line with this vision. Within this, they 

discussed the importance of inspiring and growing a competent staff, emphasizing the importance 

of creating staff buy-in as well as asserting the expectation for staff to set and accomplish goals. 

Beyond this focus within their agency, participants discussed the importance of developing and 

Figure 1. How nurse public health directors approach their work. 

Positive LHD 
Performance

Health Equity in 
the community

Nurse Public 
Health Directors

What

How

Setting out 
strategy and 

vision

Growing a 
competent 

staff

Developing 
partnerships with 

community 
organizations

Working with 
and in the 

community

Using an 
other-

focused lens

Applying 
theoretical 
Knowledge

Navigating the 
political side of 

their role

Leveraging 
their nurse 

identity



 72 

maintaining partnerships with community organizations in building capacity to carry out the 

agency’s services. Finally, participants discussed their work with and in the community. They 

stressed their role in being the face of public health to the community and the department’s 

responsibility for protecting and promoting the community’s health. Participants stated being 

connected to and “ through participating on community committees,  –the community visible in” 

is an essential  –hborhood meetings, and offering avenues for community feedback attending neig

part of being able to readily respond to changing needs.  

 
How participants employ strategies 

Themes identified through the interviews regarding how they employ these strategies 

above included approaching their work with an other-focused lens, applying theoretical 

knowledge, navigating the political side of their role, and leveraging their nursing identity. 

 
Approaching work with an other-focused lens 

Participants described entering public health as a “calling” and illustrated an other-focused 

lens that was grounded in empathy, inclusive, and valued integrity. Several participants stated that 

as nurses, having “a different way of looking at the world” gave them an advantage as public health 

directors.  

 
Grounded in empathy.  

A majority of the interviewees had had previous direct care experience and cited this as 

being an important part of their ability to employ empathy in their work. One participant spoke 

specifically to their background in case management and how “getting in the muck of the daily 

grind” of the challenges their clients faced greatly influenced their current work. Such experiences 
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allowed them to see and understand other perspectives, ask insightful questions, and diffuse tense 

situations skillfully. Another participant, in discussing the value of empathy, stated: 

 

I think that really helps a lot in dealing with people and situations. I think that kind of 

having an empathetic approach, trying to figure out “Okay, why is this person asking this 

question?” I think that’s…important and maybe not everybody approaches it that way. 

 

Empathy influenced how participants communicated and helped them tailor their messages 

as needed, depending on their audience. Empathy was described as instrumental in their 

developing a positive reputation in the community, bringing partners together, and maintaining 

their place as a trusted entity. Participants noted their ability to listen and be present in the midst 

of difficult or “intense” moments as a reason for their successes.  

 
Inclusive.  

Participants described an ability to think and view situations in an inclusive way as being 

influential in their leadership. This was evident in explicit statements using words such as 

“inclusive,” “holistic,” and “whole” when describing their view of health and what sets them apart 

as a nurse. While discussing how they model an inclusive mindset for staff, one participant stated: 

 

I am always asking those questions [such as] have we included everybody? Have we left 

out something? And just really asking those questions and kind of setting that expectation 

so hopefully when I’m not in the room somebody else is asking those same questions, 

right? 
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Inclusive thinking was also evident in how they partnered with the community. It was clear 

that most cared about establishing an equal partnership with community members, one in which 

the community had power in decision-making, where community expertise was sought, and where 

all who were affected by an issue had a seat “at the table.” They used phrases such as “learning 

with,” “learning from,” “coming together,” and “meeting them where they are at” to emphasize 

this. 

Several participants made comparisons to their non-nurse predecessors, noting that their 

predecessors seemed to care more about doing what they saw as right or as “popular” rather than 

operating based on community and staff involvement and that this was an underlying factor in 

difficulties the department faced under previous leadership. One participant, in discussing 

community involvement in decision-making, stated that they now avoid the term “engagement” as 

it did not make a strong enough statement about community partnership:  

 

There’s a lot of health departments that want to figure out how to engage the community. 

I think the community gets sick of being engaged. They want to be ethical. 

 

This participant clarified being “ethical” was in reference to ensuring the community drove 

and was a part of the work. Other participants stated that “being ethical” meant finding 

opportunities to “lift up [the community’s] perspective and voices where they might not be 

present.”  

 
Value integrity.  

Participants also operated through a core value of integrity in their other-focused approach. 

They cared that the community trusted them to follow through and hold themselves accountable 
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to their work. One participant described this as being an important part of managing high stress 

situations: 

 

[I want to make] sure that people know that we are who we [say we] are […] here at the 

health department regardless of one specific decision under stress and duress that you may 

or may not agree with… 

 

Integrity was important for communicating the limits of public health--what they could and 

could not do. Participants saw this as a foundation for trust with the community. This included 

such actions as demonstrating good stewardship of resources, owning up to mistakes, and 

committing to the work of changing systems and eliminating structural inequities. One participant 

pointed to this with regard to addressing racism:  

 

Institutions will want to stay how they are […] and so if we’re really going to address 

racism, you have to be into it for the long haul and you have to understand how you’re 

going to show up as a leader. My nursing education particularly […] shaped that. 

 

Applying Theoretical Knowledge to their Work 

Participants viewed their theoretical knowledge and background gained in their nursing 

education as an asset in their work. They stated that they employ the nursing process – assessment, 

planning, diagnosis, and evaluation - frequently in their job and find that their ability to engage in 

systems thinking to be a key to their success. 

 
Employ the nursing process.  
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Participants discussed a number of ways that they use the nursing process in their daily 

work, highlighting the way it sets them apart from other types of leaders in their ability to observe 

and understand human behavior as well as assess and work through complex situations. Many 

described it as “ingrained” in them since their training in nursing school. 

 

[…] You would never just do something without checking things out first. You just innately 

do that and I think if you are someone who can apply that to the other pieces of work, 

managing staff, whatever it is, you’re going to be more successful. 

 

Use of the nursing process was particularly emphasized with respect to managing change 

in the organization. One participant described using all components of the nursing process to 

address staff resistance to a program. By assessing for and identifying the issues, developing and 

implementing a plan to address concerns, and evaluating the overall process, they gained buy-in 

from many of the previously resistant staff.  

 Their ability to engage in the nursing process was also an important part of managing 

multiple types of programs and overseeing a staff with many different specialties. This was 

particularly useful when working through situations that were outside of typical nursing areas of 

expertise. One participant described learning this through an experience related to environmental 

health. They stated that by using the nursing process to assess complex environmental situations, 

they were able to identify all the needs that were present – social, health, and technical - in order 

to successfully address the problem.  

Participants used the nursing process in their work with communities as well. As one 

participant noted: 
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[…] You have to define assessment with a few new tools that you didn’t have originally. 

Maybe your stethoscope doesn’t work in the community, but…maybe you listen in to 

social media, you know, social media is your stethoscope. What are people talking about? 

What are people saying? What is the issue? So how do we diagnosis this? How do we find 

and evaluate it? 

 

 This deeper understanding of how the nursing process applies to communities facilitated 

their going beyond surface-level questions of “what is happening” to, more deeply, “why is this 

happening” or “how did this happen?” They noted that in this way, they were better able to 

understand what was and was not working in the community. Such an understanding facilitated 

their targeting of resources to current needs as well as their readily knowing when needs had been 

met. They also discussed the way it supported their ability to assess the community’s readiness for 

change.   

 
Engage in systems thinking.  

Participants stated that to really succeed in this leadership role, systems thinking was 

critical. They emphasized it was essential in being able to plan long-term for their agency and for 

what will be needed to improve health in the community, while balancing the requirement to think 

through the daily details and operations of the organization. In addition to this, systems-thinking 

afforded participants an ability to see and understand the multiple levels which make up a large 

organization and how best to ensure they operate as a whole. Several participants described this as 

being an advantage in leading major departmental reorganizations. One participant described their 

experience this way: 
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I walked into a department where there was a lack of transparency, lack of staff 

involvement and engagement, lack of communication and some real concerns about how 

the department was working, low staff morale – a number of issues. Not to mention the 

fact that the structure – there were so many layers from the top to the bottom that a lot got 

lost in translation…so we put a transformation plan in place […] and [we] started to engage 

staff in the strategic planning and then the work of the department, trying to make sure that 

they felt like they were part of something,... 

  
 Systems were noted by participants to be an important part of the way their values were 

embedded into the organization. As one participant stated when discussing strategies to address 

equity and inclusion in the organization: 

 
… this is something we haven’t launched yet but we’re working on it, a way to have any 

new policy, procedure or protocol type thing be essentially vetted from an equity and a 

trauma informed care kind of perspective. So we’re reviewing tools to look at with the idea 

in mind of building it into the system so that these are always the questions we’re asking, 

that we’re always checking these things. 

 
Participants credited their ability to understand different systems in relation to the variety 

of settings in which they’d had training and worked as a nurse. These settings provided an 

opportunity for them to understand different approaches to working on health, how different 

systems fit together and operated, their strengths and limitations, and the value of systems change. 

One participant described it this way:  
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The thing that really sort of turned me on about nursing … was the ability to … look at 

systems and how they impact things. You pull a string over here and it has an effect over 

there and how you have to think about systems, and you have to do that in public health 

because if you don’t, you’re missing the boat.  

 
Participants illustrated their capacity to understand the systems beyond their organization 

as well, discussing their leadership responsibilities in a way that made it clear they understood how 

their local public health system fit into the larger network of other local public health systems, the 

state’s priorities, and national priorities. This included work to participate in local and state 

coalitions as well as connecting to national public health efforts.  

 
Navigating the political side of their role 

Participants were realistic about the political nature of the job and their reliance on county 

government to provide funding. They noted that an ability to understand this and navigate it was 

an important part of being able to inform policy needed to move the department forward and 

promote health in the community. Participants described using their skills in strategic 

communication and collaboration and relationship-building to facilitate a strong rapport with 

county officials. Throughout their discussion pertaining to this political work, participants also 

demonstrated persistence in the face of adversity as well as an ability to manage up.  

 
Strategic communication.  

In the context of their relationships with county officials, participants described an ability 

to exert influence in certain ways due to their skill in communicating strategically and 

persuasively. They noted that their own competence in this aspect was an important part of 
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securing a place of respect and authority with county officials and identifying common ground 

among multiple agendas. One participant described their role this way: 

 

My responsibility is to make sure that the public health department […] is moving forward 

for the health and protection of the community. So I always started with where our 

programs are right now, what the community expects of us, what our elected officials 

expect of us; matched with what we know we need to do and if there’s a gap there […], 

then it’s my job to help pull through that and message that so that there’s alignment. 

 

Participants discussed their capacity to strategically leverage existing resources when 

working to persuade officials to provide support for potentially controversial programs or 

programs without direct funding. One participant specifically discussed leveraging opportunities 

afforded by certain events, pointing to the chance to demonstrate the value of public health during 

the COVID-19 pandemic: 

 

I do think that it is this moment in time that we need to leverage and use; to amplify the 

work that happens behind the scenes of public health every day and promote the work that 

we know needs to happen that isn’t.  

 
Collaboration and relationship-building.  

Finding and building on places of connection were important aspects of their relationships 

with county officials. Participants discussed nurses’ ability to read and understand others, which 

was instrumental in collaborating with others. 
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Well, public health is fundamentally human in engagement or a human endeavor and so I 

think nursing’s deep understanding of human beings and association with them and interest 

in them and how they operate brings a potential source of wisdom to the table. 

 

Participants spoke to understanding the power of relationships as part of being successful in 

their work, noting that this is something which may be less apparent in other clinical professions. 

 

I think clearly nurses by the very nature of how we have to do our work, …we’re much 

more relationally based. I think we know how we have to establish a relationship…. It’s 

not the same as other providers where you come and go and in a lot of instance, the ability 

to get care happening relies on that relationship. So that skill is incredibly important in 

these jobs. 

 

A majority of participants described positive relationships with county officials. They 

noted the value in this and also the reality that this contrasted with the experience of other health 

departments in their state with non-nurse public health directors.  

 
Persistence in the face of adversity.  

Navigating the political nature of the job came with its own challenges – acceptance of and 

growth from these experiences were underlying factors in their continued ability to accomplish 

their work. They discussed the importance of addressing these challenges directly and also of 

making the choice to move forward from them. Participants also asserted that it was important not 

to take things personally in this role. Situations where they were insulted or unfairly blamed were 

seen as opportunities to demonstrate their own strength and calm under pressure.  
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 Several female participants, however, discussed the ways they had been socialized, both as 

nurses and as women, to deal with challenges. They highlighted that they were socialized to 

interact with systems in a certain way, to “just work harder” in the face of difficulties rather than 

advocate for themselves. One participant noted that this might put them at a disadvantage, 

compared to non-nurses or any other group not socialized this way, when communicating a need 

for more support or funding:  

 

We’re always needing to state our case and get funding and I think we’ve taken on a lot … 

and haven’t been able to be as vocal and aggressive or state our case well enough for public 

health to get more support. 

 

These participants contended that the challenges they face as women in leadership or as 

nurses in a medicalized system did offer them an opportunity to build connection with other female 

leaders. They stated that this connection was an important part of their ability to persevere amidst 

these particular difficulties. Further, they noted that such challenges will continue to be a part of 

their experience due to male-dominance in areas of decision-making. 

 

[We are] challenged, I think, by being much more of a minority in terms of decision 

makers, whether it’s city councils or state legislators or county commissions or school 

making rolls.-an women in those decisionboards. There still seems to be far more men th  

 

Still, as nurses, many participants affirmed their ability to handle difficult situations 

because of their training and experiences. 
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You need to have hard conversations, you need to give bad news, you have to be with 

people in intense moments that are often unlike a lot of other professions. So I think that it 

allows me… to be comfortable in a lot of uncomfortable settings. … that’s a skill that needs 

to be developed for a leader to be effective and for a leader to have any sort of longevity.  

 

 Participants were clear that having confidence when interacting with county officials was 

an important part of being able to stand strong in the face of adversity, particularly when one or 

more might be pushing back on a decision. They noted that experience advocating on behalf of 

individuals as a nurse supported this skill.  Inability to do this was noted by several participants as 

a reason they have seen other leaders struggle to effectively accomplish work in partnership with 

county officials.  

 
Managing up.  

Participants described their relationships with county officials in a way that illustrated a 

clear power imbalance. They used words such as “boss,” “oversight,” “power,” and “govern” when 

discussing the role that county officials play. As one participant stated:  

 

You need to have a great relationship with your county management… I have an old 

he power,” and they contribute a lot of saying, “He who holds the purse strings holds t

money and to have a board of commissioners who is supportive of public health is just, is 

so important. 
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Participants noted the value of being careful in their communication and approach due to 

this differential. They demonstrated an ability to “manage up” in these relationships, exhibiting 

skill in intuiting when and how to move forward on certain strategies or ask for additional funding 

or support. This was particularly important when the official had an alternate agenda - they 

described the significance of being realistic in these instances with appeasing various parties while 

also staying focused on vital work: 

 

… it’s really important to have someone who is able to weather the storm, be strategic and 

be able to move things. …knowing those moments when you need to go big and get a 

louder voice when needed and when it’s best to take the more subtle approach that might, 

again, take longer, but I think being able to navigate that and know when to use what 

approach is critical. 

 

Leveraging their nursing identity 

While participants clearly described behaviors and approaches as nurses which were 

advantageous to their leadership, they also discussed the advantage afforded them by their nursing 

identity. They emphasized the importance of being explicit about their credentials as a nurse, 

noting the power it held in establishing relationships with staff, elected officials, partners, and the 

larger community. They noted the fact that it provided them with more authority and credibility 

and increased the likelihood that they would be listened to:  
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Having the credentials of a nurse, to be completely honest and candid with you, does help 

me to carry a little more weight like in the community. … because people take that pretty 

seriously… 

 

They understood this was something which should be treated with respect, but also which 

could be leveraged strategically in building connection and moving work forward in the 

community. One participant discussed her intentionality with including her nursing credentials this 

way: 

 

I made a decision … to always have my nursing credentials on business cards, … because 

… I felt it was an asset…I think that nurses are trusted around the country, … everybody’s 

got a nurse in their family somewhere. It builds a connection. So, I use it strategically as 

well as just feel that professionally it’s important. 

 

 Participants discussed that it was valuable to increase awareness that nurses can be skilled 

leaders in multiple contexts, including public health and that in the public health context, they are 

seen both as the director and as a nurse.  

 

  4.5 DISCUSSION 

This study provides evidence of the leadership approach that nurse public health directors 

bring to their LHDs and to the communities they serve. Past studies have demonstrated that the 

nurse public health director has a positive association with LHD performance.15,16 This study adds 

valuable insight into what might underlie that relationship, illustrating what strategies nurse public 
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health directors use and how they employ these strategies in order to both support public health 

performance and health equity in the community (Figure 1).  While previous studies found that 

directors with a nursing degree were more likely to develop policies and plans, link their 

community to needed services, and assure a competent workforce, participants in this study 

described prioritizing such actions through supporting and inspiring staff, developing partnerships, 

and working with the community.15,17 Even more, participants discussed how they implemented 

these actions, applying their core values of inclusivity, empathy, and integrity, utilizing their 

knowledge of systems and the nursing process, and leveraging their nursing identity. They also 

described the reality of the political environment within which they work and how their skills as a 

nurse, in terms of strategic communication, collaboration, and relationship-building, were a 

valuable asset in navigating this setting. They further illustrated an ability to exert influence within 

relationships with existing power imbalances, as well as persist in the face of adversity. This study 

articulates a distinctive combination of skills which the nurse public health director suggests they 

bring to their leadership role. Such skills reflect the interprofessional nature of public health 

nursing practice, demonstrating a specialized approach which may set them apart from other types 

of public health leaders.31 

Results presented here add to nursing and public health leadership literature in several 

ways. A recent quantitative study led by this study’s author explored organizational factors 

associated with the nurse public health director which also provides insight as to their relationship 

with positive LHD performance. That study found that nurse public health directors, as compared 

to non-nurse public health directors, were more likely to have completed a community health 

assessment and to engage in policy activities (Kett, unpublished). Those quantitative findings 

corroborate the emphasis that interview participants placed on assessment and the value of policy 
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in this qualitative study. Results in this study also revealed the public health nurse leaders’ capacity 

to “manage up” in navigating the political side of their role. In other previous research, such a skill 

was noted to be essential for public health leaders in effectively accomplishing their work due to 

various power structures present in most organizations.32,33 Finally, participants’ abilities to see 

the big picture while understanding its effects at a minute level, as well as their nuanced 

understanding and application of the nursing process, demonstrates significant strengths nurses 

bring to leadership. Such themes have been discussed in relation to hospital nursing executives but 

have not previously been highlighted with respect to public health nurse leaders.34,35  

Through acknowledging the hierarchical structures within which nurse public health 

directors work and succeed, this study represented a unique opportunity to elicit shared 

experiences, while using critical methodologies that interrogate power.23 Discussion in the 

literature regarding research on nurse leadership notes this perspective is often missing in such 

studies, resulting in an incomplete understanding of their experience.24,36 Experts have further 

asserted that while nurses are increasingly represented in leadership overall, many systems still 

fail to treat them as equal partners in decision-making processes.35,37 Such experts note that nurses 

are often seen implementing social and health policy developed by others, mimicking historical 

perspectives that nursing work is mainly comprised of following orders.35 Participants in this study 

noted difficulties they faced as nurses; however, they also demonstrated their ability to effectively 

work among sociopolitical structures to engage in policy development within their organizations, 

within their community, and at the state and national level. Such perspectives provide key insight 

into how public health nurse leaders conduct themselves and offers a model for other areas of 

nursing leadership.   
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 Health departments must engage in effective approaches to address health inequities. 

Evidence presented here suggests that nurse public health directors engage in strategies in a way 

which supports health equity work and equitable community health improvements.  This is evident 

with respect to their inclusive thinking, their way of partnering with the community, and their clear 

understanding of the importance and power of policy and systems to create change. Health equity 

research stresses the need for leaders who emulate these attributes, as leaders are instrumental in 

influencing the culture of an organization and, thus, how that organization acts on the social 

determinants of health and equity.4,38 The presence of a leader with a health equity perspective, 

therefore, is not enough. This perspective must be integrated throughout the organization. 

Participants in this study demonstrated an understanding of this in the way they discussed their 

interactions with staff, the need for change at a systems level, and their responsibility to lead the 

strategic direction of the organization. They suggested that nurses provide a type of leadership 

critical to engaging in a course-correction toward greater equity in population health outcomes. 

 

  4.6 STRENGTHS AND LIMITATIONS  

In conducting this study, strategies were undertaken to mitigate study limitations.  First, all 

interviews were conducted systematically using an interview guide to ensure all participants 

received the same information.  Second, the investigators acknowledged their own assumptions as 

well as potential to influence analysis, reducing the possibility of bias in the result. Finally, 

credibility was achieved through interrater agreement as well as member checking with 

participants. Nonetheless, the potential for bias exists due to the limited sample size, lack of racial 

and ethnic diversity, and data collection taking place during a pandemic. This study also does not 

provide comparative information about other types of public health directors. However, the goal 
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of the study was not to compare, but instead was to increase understanding of what public health 

directors with nursing degrees bring to their leadership role.  

 

  4.7 CONCLUSIONS  

The day-to-day and subtle nature of power relations within an organizational structure can 

exert significant influences on the nurse lead executive. Through acknowledgement of these 

influences in the analysis process, this study provides insightful information about the practice of 

the nurse public health director. This brings deeper clarity to the relationship between the nursing 

leader’s practice, LHD performance and a healthy population. Such evidence has important 

implications for public health practice and policy, as it gives further insight into the value nurse 

leaders bring to public health and highlights their strengths as leaders. This information can be 

used to inform policy and practice with respect to effectively employing nurse leaders in carrying 

out significant public health work.  
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Chapter 5 

CONCLUSION 

 
  5.1 SUMMARY 
 

The evidence presented here more deeply explores the nurse public health director’s 

known association with positive LHD performance. Previous evidence has demonstrated an 

association between the nurse lead executive and performance of certain essential services, as 

well as better health department performance overall.1,2 However, public health has historically 

lacked evidence as to why this might be and whether it translates to improved health outcomes. 

The three studies presented here address that gap. Aim 1 provides evidence which suggests that, 

in fact, having a nurse in a public health leadership role is good for the community’s health, with 

results indicating that the public health director with a nursing degree has a significant statistical 

relationship with reductions in 15-44 mortality disparities and improvements in access to 

prenatal care. Results from Aim 2 suggest that the nurse lead executive, as compared to the non-

nurse, is more likely to engage in assessment and planning processes and to emphasize policy 

activities which are focused more upstream, on the social determinants of health. Finally, Aim 3 

supports an understanding of how the nurse lead executive accomplishes their work and 

demonstrates that the nurse lead executive holds an important compilation of attributes and 

competencies which support their success in the leadership role. All together, these studies 

provide a comprehensive understanding of the nursing approach to public health leadership and 

the importance of that leadership to population health. 
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  5.2 IMPLICATIONS FOR PUBLIC HEALTH SYSTEMS 

 In using a health equity lens to conduct this research, evidence suggests that the public 

health director with a nursing degree emphasizes work to address the inequities in systems and 

structures which negatively affect well-being. The conceptual model developed for these studies 

acknowledges the significant influences outside of the leader’s control which impact health 

outcomes; however, it also highlights the factors that the public health leader, in their role as the 

“Chief Health Strategist,” can leverage to improve health and advance health equity.3 In 

statistical models which include covariates reflecting organizational and systemic influences, the 

nurse lead executive is shown to emphasize a number of these factors – such as community 

health assessment and SDOH-related policy activities - and to be associated with reduced health 

disparities. This novel evidence underscores the value of the public health nurse leader in 

addressing inequities.4,5  

COVID-19 has demonstrated the cracks in the US public health system’s ability to 

perform the core parts of its role – assessment, policy development, and assurance. There is a 

need to re-think and improve current public health systems to ensure these responsibilities are 

fulfilled in a way which addresses the social determinants of health and inherently racist 

structures that perpetuate health inequities.6-8 Leadership is a critical part of this and to be 

effective, must be able to adapt as needed and utilize skills important in a crisis, such as 

persistence, situational awareness, collaboration, and an ability to be both flexible and decisive.8  

The evidence from this study demonstrates that the specialized, interprofessional nature of the 

public health nurse leader is just such a leader.9   
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  5.3 POLICY IMPLICATIONS 

 Public health has suffered historically from underfunding and underinvestment, resulting 

in a lack of capacity and ability to adequately respond to ongoing and emergent public health 

concerns. The public health nurse workforce has experienced the effects of funding cuts, with a 

36% decrease since 2008 in the size of the PHN workforce.10 The PHN workforce is a source for 

public health nursing leadership – a decrease in size has significant implications for the future of 

nursing leadership in public health and as evidenced in this and other research, potentially 

negative consequences for the public’s health. There is an opportunity to apply this evidence 

towards sufficiently funding and employing public health nurses; this will in turn ensure 

continued nursing involvement in public health leadership.  

 This is also significant as Schools of Nursing are being called to critically appraise how 

they train nurses to work in the current health care landscape, as such a landscape requires 

knowledge of population health and an understanding of health equity.11,12 It is clear that nurses 

bring something unique and important to public health – beyond ensuring there is adequate 

funding to employ nurses in public health, comprehensive education and training are also 

important. A gap in public health nursing leadership could further hurt an already fragile public 

health system; thus, this evidence underscores the need for advance practice public health nurses 

and the importance of developing programs which provide adequate preparation for such a 

role.13,14 

 
  5.4 RESEARCH IMPLICATIONS 

 Future research is needed detailing how to effectively train, employ, and utilize public 

health nurses and public health nurse leaders to address population health inequities. Such 
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research includes exploring best practices and policies which support public health nurses to 

work to the top of their licensure and address health inequities, identifying where public health 

nurses are most effective, as well as gaining a deeper understanding of the needed skill mix of 

public health practitioners. Additional research is also needed to isolate unique factors which are 

present in health departments effectively engaged in health equity work, such as the type of 

leader, specific policies and programs, and the workforce composition present in such health 

departments.   

 
  5.5 FUTURE DIRECTIONS 

The three papers presented here collectively provide a distinct picture of how the nurse 

public health director contributes to a high-performing public health system which advances 

health equity. Not only is it clear that public health nurse leaders have valuable skills for the 

multifaceted role of public health director, it is also clear that they focus energy – and thereby the 

LHD’s work – on the types of activities needed to address inequities in health. At a time when 

experts are calling for a “reimagining” of our public health system 8, these studies demonstrate 

the importance of looking to the public health nurse leader as an example of who should lead 

such a system and where it should focus.   
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