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Abstract

Interest has been growing in regard to increasing the public health workforce and standard-
izing training to ensure there are competent professionals to support rebuilding and reinforc-
ing the public health infrastructure of the United States. The need for public health leaders
was recognized as early as the hookworm control campaign during 1909—-1914 when it
became apparent that prevention of disease should be distinct from clinical medicine and
should be conducted by professionally trained, dedicated full-time public health practition-
ers. In recent years, research on the public health workforce and on standardizing health
workforce education has significantly expanded. A key element of such a workforce is public
health leadership, and DrPH programs are the means to provide effective public health edu-
cation for these future health professionals. The purpose of this paper is to analyze the gen-
eral trend of DrPH programs from past to present and analyze the common themes and
variations of 28 Council on Education for Public Health (CEPH)-accredited DrPH programs
in the United States. This research utilized a mixed-methods approach, investigating DrPH
education at each school or program to improve our understanding of the current status of
DrPH programs.

Introduction
Rationale for establishing the Doctor of Public Health in the United States

The earliest postgraduate training for public health physicians dates back to 1882 in Munich,
Germany [1]. Abraham Flexner, an expert and reformer of educational practices and a propo-
nent of the German medical education model of encompassing basic science and clinical train-
ing, wrote the Flexner Report of 1910, which adapted the German model and thus stimulated
the establishment of a biomedical model for medical training in the United States [2, 3]. A
DrPH program was first established in 1909 at the Harvard School of Medicine, which con-
ferred the first DrPH degree in 1911 [4]. Soon after, the Harvard-MIT School for Health Offi-
cers was established in 1913 [5].

During the Rockefeller Sanitary Commission (RSC) for the Eradication of Hookworm Dis-
ease Campaign (1909-1914) in the southern US states, Wickliffe Rose, Director of the RSC,
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Abbreviations: APHA, American Public Health
Association; ASPH, Association of Schools of
Public Health; ASPPH, Association of Schools and
Programs of Public Health; CEPH, Council on
Education for Public Health; DrPH, Doctor of Public
Health; IOM, Institute of Medicine; RSC,
Rockefeller Sanitary Commission.

struggled to find trained and competent public health workers [6]. After realizing that local
health officials had downgraded public health to a part-time avocation, he concluded that a
new profession, one fully devoted to the control of disease in communities, was needed [6].
Rose insisted that public health work should be separate from medical practice: practicing
medicine was defined as curing disease on an individual level, and public health practice was
defined as preventing and controlling disease on a population level [6].

From lessons learned during the hookworm control program, development of a template
for public health professional education in the United States began in 1915, spearheaded by
William Henry Welch’s and Wickliffe Rose’s Welch-Rose Report [7]. This report was submit-
ted to the Rockefeller Foundation, which awarded a grant to Johns Hopkins University in
1916 to make it the first independent graduate school of public health in the United States,
headed by Welch as the founding dean [8]. Like Flexner, Welch was inspired by the German
approach to medical education—combination of basic science of the preclinical segment and
practical aspects of the clinical segment—and implemented this model at Hopkins. According
to the Flexner Report of 1910, the Johns Hopkins School of Medicine was identified as a
benchmark for all other medical schools in the United States [9]. Likewise, the Johns Hopkins
School of Hygiene and Public Health defined the American model of public health education,
and other schools in the United States began to adopt this model [10].

Development of Doctor of Public Health education

Efforts to officially standardize DrPH training date back to 1919. At the 48th American Public
Health Association (APHA) annual meeting in New Orleans, a committee of 16 representa-
tives of Eastern universities took the first step toward the standardization of public health pro-
fessional training by creating “duly recognized and accredited degrees” [11, 12]. By 1920, a
total of nine DrPH programs were identified [11]. Although almost all schools required a Doc-
tor of Medicine degree as a prerequisite for the DrPH degree, the required time for graduation
was not standardized, ranging from merely 36 hours (a few weeks’ course) to as much as 3
years. The committee, therefore, thought the most desirable way to standardize public health
education was to set up a common time requirement for the DrPH degree. At the time that
DrPH programs were introduced, physicians received no formal training regarding disease
prevention or general health promotion [13]. After World War II, the idea of “preventive and
social medicine,” emerged in England and stressed the social determinants of disease for health
care and attempted to bridge clinical and social medicine [5, 14, 15]. This concept was applied
to US schools of public health in the form of studies in the economics, social, and administra-
tive aspects of medical care [1, 16].

In 1953, a group of seven schools of public health founded the Association of Schools of
Public Health (ASPH) to enhance academic public health programs and develop standards
and definitions for schools of public health [17, 18]. From 1945 to 1973, the APHA accredited
graduate professional education in public health [19]. Then, in 1974, the APHA and ASPH
joined forces to establish an independent Council on Education for Public Health (CEPH) to
improve the quality of public health education and evaluate schools of public health [19]. In
2013, the ASPH changed its name to the Association of Schools and Programs of Public Health
(ASPPH) to embrace public health programs in addition to schools of public health [20].

In January 2014, the ASPPH assembled a DrPH Expert Panel which created the Framing
the Future Task Force to discuss a vision for the DrPH degree in the 21st century [21]. Then,
in October 2016, the CEPH produced amended accreditation criteria that superseded the 2009
DrPH core competency model, with 20 competencies in 4 domains: data and analysis, leader-
ship, management and governance, policy and programs, and education and workforce
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Fig 1. The timeline of the development of the DrPH degree.
https://doi.org/10.1371/journal.pone.0245892.9001

development [22]. Fig 1 summarizes the timeline for the development of the DrPH degree.
The ongoing development and refinement of the DrPH degree and educational programs over
the years has made it distinct and specialized.

Materials and methods

This research utilized a mixed-methods study, investigating DrPH education at each sampled
school or program to improve our understanding of the structure of DrPH programs. For this
study, the results of the quantitative method as the first phase were sequentially used to inform
the development of the qualitative method as the second phase [23]. The purpose of using a
mixed-methods research design for this study was not only to identify the key issues that
needed additional in-depth explanation but also to get participants’ perspectives, given the key
characteristics and context of current programs. Collecting and analyzing quantitative data
from available secondary data sources as the first phase allowed informed development of a
questionnaire for semi-structured, in-depth interviews with DrPH directors as the second
phase.

Target DrPH programs

This study included all DrPH programs in the United States and its territories that were
CEPH-accredited and actively recruiting students for the 2020-2021 academic year for the fol-
lowing two reasons: First, a convenience sampling strategy was used to select the programs
with information publicly available from school webpages, ASPPH, and CEPH information on
CEPH-accredited DrPH programs. CEPH is a member of the Association of Specialized and
Professional Accreditors, a unified voice for programmatic accreditation in the United States,
which ensures higher education standards and delivery in public health [24-26]. A group of
CEPH-accredited DrPH programs has already satisfied the higher-level education standard

PLOS ONE | https://doi.org/10.1371/journal.pone.0245892 February 4, 2021

3/29


https://doi.org/10.1371/journal.pone.0245892.g001
https://doi.org/10.1371/journal.pone.0245892

PLOS ONE

Analysis of DrPH programs in the United States

Table 1. CEPH-accredited DrPH programs (This list is accurate as of February 2020).

University or School Name (in alphabetical order)

1
2
3
4
5.
6
7
8
9

2

—_

22.
23.
24.
25.
26.

27.
28.

. Boston University School of Public Health

. Claremont Graduate University School of Community & Global Health
. Colorado School of Public Health

. Columbia University Mailman School of Public Health

Drexel University Dornsife School of Public Health

. East Tennessee State University College of Public Health

. George Washington University Milken Institute School of Public Health
. Georgia Southern University Jiann-Ping Hsu College of Public Health

. Georgia State University School of Public Health

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Harvard T. H. Chan School of Public Health

Johns Hopkins Bloomberg School of Public Health

Loma Linda University School of Public Health

New York Medical College School of Health Sciences

Pennsylvania State University College of Medicine Public Health Program
SUNY Downstate Medical Center School of Public Health

Texas A&M School of Public Health

Tulane University School of Public Health and Tropical Medicine
University at Albany School of Public Health

University of Alabama at Birmingham School of Public Health
University of Arizona Mel and Enid Zuckerman College of Public Health
. University of Arkansas Fay W. Boozman College of Public Health
University of California Berkeley School of Public Health

University of Georgia College of Public Health

University of Illinois at Chicago School of Public Health

University of North Carolina Gillings School of Global Public Health
University of Puerto Rico Graduate School of Public Health

University of South Florida College of Public Health

University of Texas Health Science Center at Houston School of Public

Health
https://doi.org/10.1371/journal.pone.0245892.t001

City, State

Boston, Massachusetts
Claremont, California
Aurora, Colorado

New York, New York
Philadelphia, Pennsylvania
Johnson City, Tennessee
Washington, DC
Statesboro, Georgia
Atlanta, Georgia
Boston, Massachusetts
Baltimore, Maryland
Loma Linda, California
Valhalla, New York
Hershey, Pennsylvania
Brooklyn, New York
College Station, Texas
New Orleans, Louisiana
Rensselaer, New York
Birmingham, Alabama
Tucson, Arizona

Little Rock, Arkansas
Berkeley, California
Athens, Georgia
Chicago, Illinois

Chapel Hill, North Carolina

San Juan, Puerto Rico, United
States

Tampa, Florida

Houston, Texas

through a rigorous review process, as instructed by CEPH. Thus, this sample group represents
DrPH programs in the United States and its territories approved by the largest and most

re

spected accrediting body in the field of public health.

To identify CEPH-accredited DrPH programs, ASPPH’s Academic Program Finder was
mainly used [27]. As of February 2020, the ASPPH’s Academic Program Finder listed a total of
30 CEPH-accredited DrPH programs. This list was then cross-checked with the list of accred-
ited schools and programs provided by CEPH [28]. Manual searching was then conducted to
determine whether other DrPH programs accredited by CEPH existed. Table 1 presents the
final list of 28 CEPH-accredited DrPH programs. These programs are located in 16 states (Ala-
bama, Arizona, Arkansas, California, Colorado, Florida, Georgia, Illinois, Louisiana, Mary-

land, Massachusetts, New York, North Carolina, Pennsylvania, Tennessee, and Texas), the
District of Columbia, and Puerto Rico (Fig 2). The TIGER/Line Shapefile from US Census
Bureau was used for the borderline of the United States map [29]. Geographic information
was designed through QGIS 3.10, an open-source geographic information system application

[3

0].

PLOS ONE | https://doi.org/10.1371/journal.pone.0245892 February 4, 2021

4/29


https://doi.org/10.1371/journal.pone.0245892.t001
https://doi.org/10.1371/journal.pone.0245892

PLOS ONE

Analysis of DrPH programs in the United States

= University of lllinois at Chicago = Drexel University
= Pennsylvania State University = Boston University

WA MT ND . = Harvard University
SD w7 M -

ID wy
1A NY S —
NE H = Columbia University
IL| IN PA .
NV uT co KS Mo J = New York Medical College
& KY V. 7 = SUNY Downstate Medical Center
oK | iversi
AZ NM AR TN NC = University at Albany
-3 MS| AL S = George Washington University
A = T GA = Johns Hopkins University
= Claremont Graduate University ; LA
FL = University of North Carolina

= Loma Linda University

= University of California Berkeley

* Tulane Universi East Tennessee State University

Georgia Southern University
Georgia State University
University of Georgia

= University of Colorado o B
= University of Arkansas

= University of Alabama

= University of Arizona = Texas A&M University -'ER".’,VI

= University of Texas at Houston  * University of South Florida

= University of Puerto Rico

Map was designed through QGIS3.10.

Fig 2. Distribution of DrPH programs in the United States (as of February 2020).
https://doi.org/10.1371/journal.pone.0245892.9g002

Quantitative analysis

For the quantitative analysis, the following data sources were explored: the ASPPH Data Cen-
ter Portal, school websites and their recent DrPH curricula, guidelines, and graduate student
handbooks (2018-2019 and 2019-2020 academic years). Among these data, the following spe-
cific components were analyzed: the application trends; acceptance; new enrollment; fall
enrollment; completion rates by gender, citizenship, and race/ethnicity from 2010 to 2019; and
graduates’ employment and continuing education during the 2016-2018 period relevant to
DrPH programs. Note that the list of ASPPH members each year from 2010 to 2019 in the
ASPPH Data Center Portal was not limited to 28 identified CEPH-accredited DrPH programs
in 2020 because DrPH programs have continually been removed or created each year.

In addition, information was collected from school websites, DrPH curricula, guidelines,
and student handbooks for each of the DrPH programs. From that information, the following
data were analyzed: DrPH degree type (schoolwide, departmental, departmental-hybrid, or
concentration), DrPH program specialties and concentration, DrPH program prerequisites
and application requirement, DrPH program structure (cohort size, semester vs. quarter, part-
time vs. full-time), allowed transfer credit, credits needed for graduation, program length,
DrPH program curriculum and coursework requirements, required leadership courses, com-
prehensive/qualifying exam, applied practice experience (practicum or internship), disserta-
tion, and DrPH program internal funding.

Qualitative analysis

The purpose of using a qualitative analysis for the second phase was to supplement the second-
ary data from the quantitative component and obtain perspectives from DrPH academic lead-
ers in each of the DrPH programs. The qualitative portion of this study was exempted from
Institutional Review Board (IRB) review under DHHS regulatory category 2 (IRB#
NCR191841). The exemption was granted from The George Washington University Commit-
tee on Human Research, IRB, FWA00005945. The verbal informed consent was obtained from
all participants.
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A questionnaire was developed to guide a 15-30-minute interview. The lead author con-
ducted a total of 21 in-depth interviews as a sole interviewer. The interviewer’s credential at
the time of the study was a DrPH candidate and had experience of conducing a number of
qualitative studies. In-depth interviews were conducted with 21 DrPH directors, representing
68% of the DrPH programs (19/28). In cases where more than one person at an institution was
interviewed, the second participant from the same institution was not asked about specific pro-
gram details; rather, they were asked primarily about perspectives and professional opinions
about the institution’s DrPH program and DrPH education across the nation. Table 2 shows
an interview guide that was used for asking common themes and variations of DrPH programs
in the United States to interviewees.

Twenty interviews were audio-recorded, and the average length of the interviews was 24
minutes (ranging from 13 to 40 minutes). The main interview modalities were by phone (9%,
20/21), followed by in person (5%, 1/21) and online Zoom audio conference call (5%, 1/21).
NVivo 12 Plus for Windows (QSR International, Pty, Ltd.) was used to code and analyze 20
verbatim transcriptions. Transcripts were coded using a two-step process: deductive approach
and inductive approach. For a deductive approach to coding, a list of predefined codes was cre-
ated in the initial codebook, and units of data were coded to the relevant nodes. Subsequently,
during the inductive approach to coding, units of data were attached to the new codes, and the
collected data were analyzed and then coded to the newly generated nodes in the final code-
book. Quotations used in the analysis or results sections are anonymous and cannot be linked
to a particular individual, program, or institution.

Results

Quantitative analysis: Common themes and variations

The results of the quantitative analysis were organized into the following six common themes
and variations: (1) DrPH admissions to completion by ASPPH members (2010-2019), (2)
DrPH program structure, (3) DrPH program didactic curriculum, (4) DrPH culminating
experience, (5) DrPH funding opportunities, and (6) DrPH graduate outcomes. In addition,
S1 to S8 Tables in the supporting information file showed all the details regarding common
themes and variations from each of the DrPH programs.

DrPH admissions to completion by ASPPH members (2010-2019). The applications,
new enrollments, fall enrollments, and completions data during 2010-2019 were collected and
arrayed in the form of a time series (Fig 3). In the last 10 years, the total number of DrPH
applications was 19,454. Among those applications, the total number of DrPH acceptances
was 5,576. The total number of DrPH new enrollments during that time period was 3,390.

Then, another time series graph was created for all other doctorates (PhD, ScD, Joint/Dual)
(Fig 4) to compare that information with the following five components: DrPH applications,
acceptances, new enrollment, fall enrollment, and completions. Overall, the number of stu-
dents in all other doctorates in the public health program was from 4.1 times to 6.1 times
higher than that in the DrPH degree.

Table 3 shows that almost 70% of new enrollments were female. Other/unknown includes
individuals who reported their gender classifications as “Other than male or female” or did not
report their gender classifications.

Table 4 displays the accumulated DrPH applications, acceptances, new enrollments, and
completions by citizenship during the 2010-2019 period. US citizens or residents were defined
as “individuals who are citizens or residents of the United States,” and foreign nationals were
defined as “individuals who are neither citizens nor residents of the United States.” Among the
5,576 acceptances, 4,175 were US citizens/residents (74.9%), and their proportions of new
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Table 2. Interview guide for DrPH program directors.

Topics

Questions

Before starting: For the purpose of transcription, may I record our conversation?

1. Strength

2. Weakness

3. Program Type, Residency
Requirement, and Students

What are the strengths of the DrPH program at your school, and how
could these strengths be used to successfully educate and empower the
future leaders of public health? (Prompt: If interviewee can’t answer this
right away, the following prompts are recommended: school location,
access to public health work, priorities, core expertise, or any other factor).

What challenges do you face in the DrPH program? (Prompt: If
interviewee can’t answer this right away, the following prompts are
recommended: financial aid, tuition costs, faculty capacity, attention to
mentoring DrPH students, or any other factor).

3-1-1. For schoolwide DrPH directors: What is the relationship between
the DrPH program and the other departments? I'm wondering whether
the interdisciplinary DrPH program communicates and collaborates with
other departments to ensure interdepartmental doctoral-level education
for DrPH students.

3-1-2. For departmental-based DrPH directors: I am wondering about the
relationship between the DrPH program in your department and DrPH
programs from other departments?

3-2. How many students are recruited annually? What is the total program
size?

3-3. How do students normally find and complete the practicuam? How do
you decide whether the applied practice experience (practicum) differs
substantially from a student’s current job description? Or do you allow
students to complete the practicum from their current job?

* For schools/programs that did not provide information: What are the
minimum hours or credits to complete the practicum?

3-4. Leadership, management, and governance are some of the DrPH
foundational competencies in CEPH criteria. How has your DrPH
program focused on its leadership course? How have leadership courses
been developed?

3-5. For schools that accept both part-time and full-time students: part-
time and full-time students may have different expectations and
perspectives. How has your DrPH curriculum tried to satisfy all students
who are in the same class?

*General: How has your DrPH curriculum tried to satisfy all students in
the same class who may have different expectations and perspectives?

3-6. For schools that accept both part-time and full-time students: How
would you like to further develop the curriculum to embrace both part-
and full-time students as well as students from various backgrounds who
have different expectations and perspectives?

*General: How would you like to further develop the curriculum to
embrace students from various backgrounds who have different
expectations and perspectives?

3-7-1. For schoolwide DrPH directors: Many of the DrPH programs in
different schools are still departmentally based. How was your DrPH
program determined to be interdepartmental? I would like to hear your
opinion about schoolwide DrPH programs vs. departmental-based DrPH
programs.

3-7-2. For departmentally based DrPH directors: Some of the
departmentally based DrPH programs have or will have changed to
schoolwide DrPH programs. Would your DrPH program be maintained
as departmentally based? I would like to hear your opinion about
schoolwide DrPH programs vs. departmentally based DrPH programs.

https://doi.org/10.1371/journal.pone.0245892.t1002

enrollment (79.3%) and completion (82.7%) gradually increased compared with those of for-
eign nationals, implying that fewer foreign nationals who were accepted and matriculated suc-
cessfully completed their DrPH degrees than US citizens/residents.
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For race and ethnicity data, ASPPH followed Integrated Postsecondary Education Data Sys-
tem guidelines from the National Center for Education Statistics [31]. The largest accepted
group was White (32.3%), followed by non-US citizens (25.1%) and Black or African Ameri-
can (15.8%) (Table 5). Reflecting the proportions of acceptance, White was the group that
most often completed the degree (41.7%), followed by non-US citizens (17.3%) and Black or
African American (15.7%). The proportion of acceptance among non-US citizens (25.1%) sig-
nificantly dropped to 17.3% of degree completion rate.

DrPH program structure. DrPH program format options (program type). The DrPH
degree is typically offered through a public health program, through its own department, or
schoolwide. Types of DrPH programs can be divided into the following formats: (1) school
(college)/schoolwide (collegewide); (2) school (college)/departmental-hybrid; (3) school/
departmental; and (4) program/concentration (Fig 5).

Public health specialization area or expertise. Referring to public health specialization area
or expertise and reviewing all of the current program foci from Beck et al. (2018) and ASPPH
(2018) [32, 33], the areas of study in the DrPH program were classified into the following 10
areas: general public health studies (nonspecialized); biostatistics; epidemiology; environmen-
tal health sciences and occupational health; health/public policy, management, and leadership;
health behavior, community health, and health education; global health; implementation sci-
ence and evaluation; maternal and child health and women’s studies; and others. The criterion
for finalizing the list of areas was whether the area included at least two schools or programs.
Following the ASPPH’s classification, if the specialization was from an epidemiology and bio-
statistics combined program, the data were recorded as in the area of epidemiology (Fig 6).

Size of student group or cohort. Enrolled student group or cohort size per year varied across
schools or programs (Fig 7). Notably, The George Washington University Milken Institute
School of Public Health admits students every even year, whereas all other schools recruit
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students every year. The Johns Hopkins Bloomberg School of Public Health has the largest stu-
dent group. The school currently has 144 DrPH students and plans to recruit 75-90 students
for the 2020-2021 academic year, which would result in a maximum program size of 234.
Semester vs. quarter (term). Although 24 schools (86%) have adopted semester-based educa-
tion, 4 schools offer term- or quarter-based education (14%): Drexel University Dornsife
School of Public Health, Johns Hopkins Bloomberg School of Public Health, Loma Linda Uni-
versity School of Public Health, and University of Puerto Rico Graduate School of Public

Health.

Part-time vs. full-time study. Fig 8 demonstrates the distribution of residency requirements
for coursework. Overall, 19 DrPH programs allow students to choose how they want to

approach their DrPH study either on a part- or full-time basis.

Table 3. DrPH admissions to completions by gender (2010-2019).

Female Male Other/unknown Total
Application 13,072 (67.2%) 6,317 (32.5%) 67 (0.3%) 19,456 (100%)
Acceptance 3,739 (67.1%) 1,820 (32.6%) 17 (0.3%) 5,576 (100%
New enrollment 2,341 (69.1%) 1,045 (30.8%) 4(0.1%) 3,390 (100%)
Completion 1,442 (71.5%) 572 (28.4%) 2 (0.1%) 2,016 (100%)

*Due to an incorrect dataset from the University of Pittsburgh Graduate School of Public Health in 2011 (female: 27, male: 5, total: 31) and 2013 (female: 42, male: 12,
total: 53), the total number of applications by gender was 19,456, which is different from 19,454 applications in general.

https://doi.org/10.1371/journal.pone.0245892.t003
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Table 4. DrPH admissions to completions by citizenship (2010-2019).

US citizens/residents Foreign nationals Total
Application 13,784 (70.9%) 5,671 (29.2%) 19,455 (100%)
Acceptance 4,175 (74.9%) 1,400 (25.1%) 5,576 (100%)
New enrollment 2,688 (79.3%) 702 (20.7%) 3,390 (100%)
Completion 1,688 (82.7%) 348 (17.3%) 2,016 (100%)

*Due to an incorrect dataset from the University of Pittsburgh Graduate School of Public Health in 2011 (US
citizens/residents: 35, foreign nationals: 19, total: 53), the total number of applications by citizenship was 19,455,

which is different from 19,454 applications in general.

https://doi.org/10.1371/journal.pone.0245892.t1004

Program length. The minimum program length at any of these schools is 3 years, and the
maximum program length is 7-10 years. The amount of time needed does not depend on
whether the student goes full time or part time. Three schools have designed a fixed 3 to 4-year
DrPH program (11%): the Harvard T. H. Chan School of Public Health (based on full-time
enrollment), the University of California Berkeley School of Public Health (based on full-time
enrollment), and the University of North Carolina Gillings School of Global Public Health
(based on part-time enrollment). All other schools or programs have a maximum of allowed
years, from 7 to 10 years, because graduation depends on students’ progress through the com-
pletion of their dissertation.

DrPH program didactic curriculum. Prerequisites (MPH degree and work experience)
and application requirements. In September 2014, the ASPPH’s DrPH Expert Panel published
the first DrPH degree report, DrPH for the 21st Century, since the ASPPH’s release of the
DrPH Core Competency Model in 2009 [34].

Overall, 23 out of 28 schools (82%) require an MPH or equivalent master’s degree from a
CEPH-accredited or another regionally accredited program as a prerequisite. Admitted stu-
dents who do not have an MPH degree still must take between one and five core MPH courses.
More than half of the schools or programs (54%, 15/28) require work experience in the field of
public health. Some of them specifically ask for several years of postgraduate work experience
or full-time work experience.

Regarding application requirements, most schools or programs require five sets of docu-
ments: (1) GRE scores, (2) official transcripts, (3) three letters of recommendation, (4) per-
sonal statement (statement of experience, purpose, and objectives), and (5) CV or resume (Fig
9). There is a growing trend where the GRE is not a requirement, is optional, or can be waived
(required: 61%, 17/28; not required: 18%, 5/28; optional: 21%, 6/28). The personal statement
was indicated differently at different schools or programs: as a statement of purpose and objec-
tive(s); statement of purpose; personal statement; written statement of career goals; (personal)

Table 5. DrPH admissions to completions by race and ethnicity (2010-2019).

Hispanic/ | American Indian/

Latino Alaska native
Application 1,400 (7.2%) 122 (0.6%)
Acceptance 455 (8.2%) 28 (0.5%)
New 332 (9.8%) 18 (0.5%)
enrollment
Completion 178 (8.8%) 9 (0.4%)

https://doi.org/10.1371/journal.pone.0245892.t005

Asian Black or African |Native Hawaiian/ | White Two or Race Non-US Total
American Pacific Islander more races | unknown citizens

1,844 3,906 (20.1%) 41 (0.2%) 4,494 448 (2.3%) 1,532 5,671 19,454
(9.5%) (23.1%) (7.9%) (29.2%) (100%)
487 883 (15.8%) 8 (0.1%) 1,796 | 147 (2.6%) | 373 (6.7%) 1,400 5,576
(8.7%) (32.3%) (25.1%) (100%)
288 566 (16.7%) 6 (0.2%) 1,210 106 (3.1%) | 162 (4.8%) 702 3,390
(8.5%) (35.7%) (20.7%) | (100%)
186 316 (15.7%) 10 (0.5%) 841 40 2%) | 88 (4.4%) 348 2,016
(9.2%) (41.7%) (17.3%) (100%)
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essay; written statement; career statements; advanced practice statement; policy statement;
statement of experience, purpose, and objectives; or statement of purpose and degree objec-
tives. In addition to the personal statement, 4 DrPH programs require an additional statement,
such as a mission and values statement, doctoral program interests, a personal history state-
ment, and a statement of public health experience; 4 DrPH programs require a writing sample;
and 12 DrPH programs require a personal interview with the applicants, either in person or
online.

Coursework: Campus-based vs. distance-based. Although 24 DrPH programs provide cam-
pus-based (on-site) courses, coursework at the following four programs—Johns Hopkins
Bloomberg School of Public Health, University of Illinois at Chicago School of Public Health,
University of North Carolina Gillings School of Global Public Health, and University of South
Florida College of Public Health—is exclusively or primarily distance-based (online), with a
small portion of residency requirements (campus-based: 86%, 24/28; distance-based: 14%, 4/
28).

Credits/units needed for graduation. According to the CEPH accreditation criteria, a mini-
mum of 36 didactic semester-credits of post-master’s coursework or its equivalent, except for
MPH-level prerequisites, the applied practice experience (practicum), and the integrative
learning experience (written product), are required for the DrPH degree [22]. Research has
shown that the total number of minimum credits needed for graduation, including post-mas-
ter’s coursework, residency, internship, and other applied practice experience, ranged from
30-36 credits plus continuous registration (Columbia Mailman School of Public Health) to 96
credits (University of Illinois at Chicago School of Public Health). The Columbia University
Mailman School of Public Health requires the completion of 30-36 coursework credits and
continuous registration (one credit per semester) until completion (Fig 10). Aligning with the
CEPH accreditation, schools require additional coursework for a non-MPH graduate.
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Overall, there were two different characteristics of the coursework’s contents. For a fixed 3
to 4-year DrPH program, schools focused on fostering leadership skills. For other schools
where the DrPH program was based on a department or a hybrid, coursework generally con-
sisted of DrPH core requirements, departmental requirements, and departmental electives.

Five MPH core courses waiver and transfer credit. Abiding by MPH-level prerequisite
courses or their equivalent, as required by the CEPH criteria [22], 11 DrPH programs require
prerequisite coursework—five MPH core courses: Health Policy and Management, Environ-
ment Health Sciences, Health and Social Behavior, Statistics, and Epidemiology—but those
credits can be waived for the admitted applicant who has earned an MPH degree. Schools
require students without an MPH/MSPH degree to take either all five courses or one founda-
tional course. In addition to those five MPH-level prerequisites, a total of 19 out of 28 DrPH
programs (68%) allow transfer credits, from 6 to 32 credits, that have been completed at a
CEPH-accredited or regionally accredited college or university. All schools that accept transfer
credits require that students earn a minimum grade (B-, B, or higher) in the transfer courses.

All DrPH programs have established leadership-related courses as a required element of
public health education within their school or program capacity or through collaboration with
the business school. More than half of the DrPH programs (15/28) provide 3-5 leadership
courses (Fig 11).
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Qualifying/comprehensive exam. Almost all DrPH programs require a qualifying/compre-
hensive exam, either take-home or closed-book. Only one school, the University of Illinois at
Chicago School of Public Health, has adopted a different format, the portfolio—an integrative
document of the student’s professional and academic experiences—to replace the usual doc-
toral preliminary and qualifying exams [35]. Fig 12 demonstrates the types of comprehensive
exams. If departmental, Departmental-hybrid, and program/concentration are grouped one,
54% (15/28) of DrPH programs pursue specialty-specific comprehensive exams.

m Student's choice (either

18‘9’ part-time or full-time)
¢ ‘un
(5/28)

m Unknown but most likely
student's choice

m Only full-time

Only part-time

Fig 8. Residency requirement for coursework.

https://doi.org/10.1371/journal.pone.0245892.9008
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DrPH program practice and integrative learning experience. DrPH applied practice
experience. The CEPH’s accreditation criteria, amended in October 2016, state that the com-
pletion of DrPH applied practice experience is required for all DrPH students “regardless of
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Fig 10. Credits/units needed for graduation.
https://doi.org/10.1371/journal.pone.0245892.9010

PLOS ONE | https://doi.org/10.1371/journal.pone.0245892 February 4, 2021 14/29


https://doi.org/10.1371/journal.pone.0245892.g009
https://doi.org/10.1371/journal.pone.0245892.g010
https://doi.org/10.1371/journal.pone.0245892

PLOS ONE Analysis of DrPH programs in the United States

4% 4% e e e

[ e .
(1/28) ol — — | Vet of Puero o |

m 1 course

m 2 courses
= 3 courses
= 4 courses
m 5 courses
m 6+ courses

= N/A

Fig 11. The number of leadership courses within the program.

https://doi.org/10.1371/journal.pone.0245892.9011

the amount or level of prior experience” [22]. This experience should demonstrate “advanced
public health practice” and “a depth of competence” through a single project or multiple
related projects [22]. Reference to DrPH applied practice experience differs across schools: as a

Portfolio Unknown

4% 11% (3/28)

(1/28)

Program/concentration
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(2/28)

Schoolwide
(Collegewide)
32%
(9/28)

Departmental-
hybrid
7%
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Fig 12. Types of qualifying/comprehensive exam.
https:/doi.org/10.1371/journal.pone.0245892.9012
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practicum, advanced integrative practicum, high-level fieldwork, practical experience, field
placement, field preceptorship, field immersion/DELTA, doctoral project internship,
advanced field experience, consulting practicum, residency, executive management practicum,
and professional practice.

Overall, each school subjectively interprets the criteria about the length of DrPH applied
practice experience. It is not always clear how to objectively measure the following criterion:
“substantive, quality opportunities that address the identified competencies.” As stated previ-
ously, more than half of schools (15 out of 28) require prior work experience in the field of
public health to apply for a DrPH program,; it is not clear how to ensure that DrPH applied
practice experience can be a useful learning opportunity for those who have already worked
substantially in public health.

DrPH integrative learning experience. For the integrative learning experience, almost all
DrPH programs followed the traditional process of dissertation evaluation: dissertation pro-
posal, dissertation proposal oral defense, and final dissertation oral defense. Students can
choose either a traditional dissertation or a two to three paper option. The Harvard T. H. Chan
School of Public Health program replaces the traditional dissertation evaluation process with
DELTA progress reports, an oral final examination, and DELTA doctoral project deliverables
[36].

DrPH internal funding opportunities. Since the DrPH is an advanced professional
degree, most schools expect students to be responsible for working either inside or outside of
the school on their own for self-funding.

Many schools state that graduate school funding can generally be provided in the form of
graduate assistantships, graduate teaching assistantships, graduate research assistantships, fel-
lowships, and various types of university- or school-wide scholarships. However, it is not clear
whether those financial supports are also available to DrPH students.

DrPH graduate outcomes. The ASPPH Data Center Portal provided DrPH graduate out-
comes in 2016, 2017, and 2018. The grand total of reported DrPH graduate outcome in the
recent three years (2016-2018) was 424. The career pathways among DrPH graduates varied,
from post-secondary institution to trade association (Fig 13).

As demonstrated in Fig 14, the academic institution sector took up the largest portion of
the pie chart. 26% of DrPH alumni (110 out of 424 reported cases) entered academic institu-
tions, mostly post-secondary institutions (95%, 105 out of 110). The second largest portion
was government sector (17%, 74 out of 424 reported cases). In this sector, more than half of
them went into local or state health departments, or the U.S. Department of Health and
Human Services (54%, 40 out of 74), and a quarter of them went to local, state, or federal gov-
ernment positions that are not in a health department (27%, 20 out of 74).

Qualitative analysis: In-depth interviews with DrPH directors

Results of the qualitative analysis were organized into the following three domains: 1) evolu-
tion of DrPH programs, 2) DrPH program principles and values, and 3) current status of
DrPH programs. Quotations from verbatim transcriptions were left largely unaltered to repro-
duce exactly the way participants spoke. In addition, the names of the location, program, and
institution were underscored to preserve participants’ confidentiality.

Evolution of DrPH programs. DrPH Programs have undergone many changes over the
years, and they are still evolving. To gain insight into this evolution, participants were asked in
how their DrPH program has evolved. The comments from participants fell into three main
categories, in order of frequency: curriculum (85%, 17/20), program structure (50%, 10/20),
and recruitment (15%, 3/20).
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Curriculum. The evolution of the curriculum was sorted into the following six components:
CEPH requirements, leadership, pedagogy, research methods, comprehensive exam, applied

practice, and integrative learning experience.

Curriculum-CEPH requirements. DrPH programs have been evolving with the develop-
ment of CEPH requirements. CEPH requirements have helped make the DrPH programs
much more distinct from the PhD programs than they were in the past. For example, all DrPH
programs have begun adopting the pedagogy requirements of CEPH by requiring students to
teach two classes. Also, DrPH programs have become less focused on rigorous research and
academics, favoring instead the development of leadership skills for training public health pro-
fessionals to lead community-based participatory research:

I think [CEPH requirements] really help distinguish the DrPH from the PhD a little bit more,
so that the DrPH is less seen as a research and academic route, more for public health profes-
sionals who are going to work in leadership positions in a community setting. . .. I think it’s
also just brought some additional leadership skills to our students. . .. We were already doing
some classes on community-based participatory research. (Participant #21)

Curriculum-leadership, management & governance. Leadership, Management & Gover-
nance is one of the DrPH foundational competencies in the CEPH criteria [22], and it must be
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emphasized when training students to become the future leaders of public health. Participants
were asked how their DrPH program has focused on leadership courses and how those courses
have been developed thus far. Those courses have evolved through the review of leadership
courses from other DrPH programs or through alignment with CEPH competencies and their

lea

rning objectives:

In developing that [leadership] course, I did review leadership courses from other DrPH pro-
grams. Also, we do have some faculty members there who have devoted their whole careers to
studying leadership.... I would say that it’s kind of theory based, but there are practice-based
experiences infused with the course that give them an opportunity to be out in the community
during this course, and looking at how others are applying various approaches. (Participant
#11)

Curriculum-pedagogy. One of the major changes has involved including pedagogy require-

ments in the DrPH curricula of all DrPH programs based on the new CEPH competencies.
Students are expected to acquire pedagogical experiences to be effective in educational roles,
regardless of where their future takes them:

We have purposefully added assignments to core courses that get students thinking about ped-
agogy. Whether they’re going to go into academia or whatever sector they choose, they’re prob-
ably going to have to be in some kind of educational role, whether it’s with a staff or a
population-based group. I think we have a strong pedagogical influence in the leadership
course. (Participant #11)

Curriculum-research methods. Four participants described how their DrPH programs have

been revamped to focus on research methods. Although the DrPH program focuses
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additionally on leadership and interdisciplinarity, developing research skills remains impor-
tant because students are expected to conduct health services research, survey research, needs
assessment, and gap analysis——activities essential to the field research. DrPH programs do not
expect students to become a scientist or researcher; however, students are expected to acquire
both quantitative and qualitative skills to develop a research design for, conduct, and complete
a research project relevant to their field:

We’ve been trying to get the balance correct between content and methods and. . . we don’t
expect them to be biostatisticians, but we do expect them to have a fair amount of exposure to
quantitative methods. (Participant #13)

Curriculum-comprehensive exam. Four participants mentioned that a format and process
for the DrPH comprehensive exam (qualifying exam) has been developed. While almost all
DrPH programs require an oral and written exam, or a written exam, Participant #18’s DrPH
program requires students to pass a unique comprehensive exam process called a portfolio:

Even if you pass all of [qualifying exams], [it] doesn’t necessarily make you confident to lead
change.... Can they demonstrate examples of how they can analyze quantitative, qualitative,
and economic data? Can they apply the different kinds of research designs? They have to dem-
onstrate all those pieces.... Anyone can go focus on a narrow area, but our program is more
about “do you know how to do the work?” (Participant #18)

Curriculum-applied practice. According to the CEPH criteria, significant advanced-level
applied practice (practicum) can be completed from a student’s own work setting [22]. Among
those who shared how the DrPH practicum functions for students working full-time, some
participants (31%, 4/13) said the main topic of practicum should be completely different from
the students’ current job aligning with the CEPH requirement. But the majority of participants
(69%, 9/13) showed flexibility by allowing students to conduct a special project at their current
job that was beyond the capacity of their normally required current duties. To complete the
practicum requirement, students could set certain hours per week within a full-time work
schedule without disrupting their career trajectory:

They can complete it from their current job as long as they’re not doing the same thing as their
regular job. If they’re doing a special project for their organization, they have to identify some-
thing new that is not part of their ongoing work requirement, and then they can do it in their
job setting. Most of them do. (Participant #19)

Curriculum-integrative learning experience. The last step of the DrPH curriculum is the
integrative learning experience [22]. Students are expected to produce a high-quality field-
based written product, such as dissertation, deliverable or report, which is related to their
work from applied practice experience. Thus, the practicum and the dissertation are continu-
ous steps that require students to demonstrate the ability to synthesize their advanced practice
experience into a doctoral-level written product:

We have modified our practicum and dissertation in the last couple of years to be more tai-
lored to the CEPH requirement.... Most of [students] are already working with an organiza-
tion or have an idea of which type of organization they want to work with. .. [or] they can
work with their faculty advisor to identify potential ways of organizing their dissertation.
(Participant #15)
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Program formats. A total of ten participants mentioned that the program format of their
DrPH programs had developed in the following five areas: i) transforming from residential to
online, ii) transforming from departmental-based to schoolwide, iii) transforming from
research-focused to leadership-focused, iv) strengthening interdisciplinarity, and v) establish-
ing a public health program.

Fifty percent of the participants (5/10) highlighted that interdisciplinarity has been
strengthened by emphasizing the professional, leadership-geared aspect of the degree during
the fixed-year term. Students have become much more exposed to interdisciplinary, interde-
partmental, and independent research and the leadership environment:

It’s evolved in two ways. We have tried to emphasize, more and more, the professional aspect
of the programs. . . because it was once comparable to a PhD and now it’s considered a four-
year program.... The other aspect is the interdisciplinarity of the program, now being stressed
even more. We expect the students to really participate in multiple, interdisciplinary, interde-
partmental, independent study development aspects of the program. (Participant #6)

Recruitment. According to the quantitative analysis of DrPH programs, more than half of
DrPH programs (54%, 15/28) require prior work experience. Among those programs, the
required minimum years of work experience varies from two to five years to an unspecified
number of years that should be sufficient to apply for the executive program (although not
publicly stated, this number is expected to be 10-plus years). In-depth interviews regarding
recruitment supported these quantitative results:

We work hard to screen for people who are truly interested in asking questions. .. who have a
focus on applied research, not a narrow knowledge, [but] to build knowledge and generate
focus they must have at least three years of experience.... We’re talking about people who are
mature emotionally and professionally, coming into the program with a shared desire and
shared vision.... This cohort model [is] vital, so they become a learning community together
and learn to work together. (Participant #18)

DrPH program principles and values. The evolution of most DrPH programs follows a
particular guiding principle or value. Interview participants did not receive a specific prompt
pertaining to this topic. Rather, this question was left open to address any aspects that they felt
were most important for the development of their DrPH programs from the past to the pres-
ent. Most participants provided multiple answers; these principles or values were classified
into the following four domains in order of the frequency with which they were mentioned:
program direction (55%, 11/20), focus (specialty) (35%, 7/20), reports and guidelines (35%, 7/
20), and program structure (10%, 2/20). Table 6 shows these results.

Program direction. A total of 16 participants’ answers were categorized into seven different
principles or values in Domain 1: Program direction (Table 6).

Focus (specialty). Each of the DrPH programs focused on one overarching program direc-
tion; a total of 11 participants mainly mentioned leadership, research, health equity, social jus-
tice, or social determinant of health (Table 6).

Reports and guidelines. A total of seven participants highlighted that CEPH criteria (three
participants), the student handbook (three participants), or the Institute of Medicine (IOM)
report (one participant) were important sources for developing their DrPH programs (Table 6).

Program structure. Participants emphasized the unique character of the DrPH program
structure: interdisciplinarity and furthermore, transdisciplinarity through a strong connection
with diverse organizations (Table 6). In addition, bridging the gap between research
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Table 6. DrPH program principles and values.

Category
Domain 1: Program direction (55%, 11/20)

Domain 2: Focus (specialty) (35%, 7/20)

Domain 3: Reports and guidelines (35%, 7/20)

Domain 4: Program structure (10%, 2/20)

https://doi.org/10.1371/journal.pone.0245892.t006

Principles and values Proportion
a) Missions, vision, and value, including goals and objectives 30%, 6/20
b) Pedagogy 10%, 2/20
¢) Community partners 10%, 2/20
d) Applied practice 10%, 2/20
e) Diversity and inclusion 5%, 1/20
f) Ethical decision making 5%, 1/20
g) Training the best leader in public health 5%, 1/20
a) Leadership, management, communication, and innovation 30%, 6/20
b) Health equity and social justice 15%, 3/20
¢) Research 5%, 1/20
d) Social determinants of health 5%, 1/20
a) CEPH criteria 15%, 3/20
b) Student handbook 15%, 3/20
c) IOM report 5%, 1/20
a) Interdisciplinary 5%, 1/20
b) Connection with organizations (transdisciplinarity) 5%, 1/20

(academia) and its application (practice) is the essential identity of the DrPH program [22]. To
make this identity happen, both participants mentioned the importance of DrPH students
developing leadership and management skills. Interdisciplinarity needs strong leadership to
connect with real-world settings:

Because of my situation in [region name], we try to be cognizant of reaching the populations
there. And then I would say in general, we just really try to strengthen the leadership and
management concentration so that we know that students are addressing those competencies.
(Participant #8)

Current status of DrPH programs. To have a better understanding of the current status
of each of the DrPH programs, participants were asked about the programs’ strengths and
weaknesses. Their answers were organized into six predominant positive categories and six
predominant negative categories.

Predominant positive categories. Participants were asked about the strengths of their DrPH
program and how these strengths successfully educate and empower future leaders of public
health. Most participants provided multiple answers, grouped into the following six positive
categories in order from highest percentage to lowest percentage: program structure and inter-
disciplinarity, curriculum-priorities and core expertise, faculty capacity, school location, part-
nership and application, and school reputation (Table 7).

Participants from each of the four program structures were interviewed. By and large,
schoolwide programs train students to become generalists:

Our model is for people who have had significant leadership experience because we believe
that they can teach each other so much. We certainly have faculty who are experts but we also
try to involve the students and bring their expertise into the classes as well. (Participant #19)

Departmental-based and departmental-hybrid programs typically expect students to gain
research skills along with a fair amount of leadership skills to become researcher-practitioners:
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Table 7. Predominant positive categories across DrPH programs.

Positive categories Details
Category 1: Program structure and interdisciplinarity a) School (college)/school-wide (college-wide)
(100%, 20/20) b) School (college)/departmental

¢) School (college)/departmental-hybrid
d) Program/concentration or track

Category 2: Curriculum—priorities and core expertise | a) Embracing diverse students and accommodating part-
(90%, 18/20) time students

b) Program specific
Category 3: Faculty capacity (55%, 11/20) a) Mentoring
b) Diverse disciplines

¢) Hard money

Category 4: School location (45%, 9/20) a) Geographically easy to access to public health work
Category 5: Partnership and application (40%, 8/20) a) Link to the community of practice
Category 6: School reputation (10%, 2/20) a) School reputation to attract competitive students

https://doi.org/10.1371/journal.pone.0245892.t1007

While the PhD students focus on research-driven questions, our DrPH students can also focus
on research-driven questions, but their focus is more on developing leadership and competen-
cies. They bring advanced practice skill sets, and then they integrate with the students focused
more on research. But they start to see the value of practice and research together. (Participant
#15)

Many programs embrace diverse students and accommodate part-time students. To equal-
ize students’ level of knowledge for public health and embrace their diverse backgrounds,
schools have made an effort to ensure the following activities: adhering to CEPH requirements
and 20 DrPH foundational competencies, encouraging students to contact the schools before
applying to discuss the nature of the program, reviewing all components of the student appli-
cation holistically, having admitted students take prerequisite and core courses, and collecting
student feedback:

As we started the program and as we continue to refine it over time, and [we] collect student
feedback. . . we've tried to be flexible, and some students really like that. Other students may
not like that as much. They want more requirements and standards. And I think that we’ve
been very responsive. (Participant #8)

Strong faculty capacity—disciplinary diversity and mentoring—is another main strength of
more than half of DrPH programs. Some schools have a large number of faculty from many
different departments. Many schools also ensure the provision of one-to-one mentorship by
assigning each student to a faculty advisor:

Every student is assigned a faculty advisor when they come in, for one-to-one mentorship.
They have that advisor throughout their stay in the program, but they also choose a chair for
their qualifying exam and a chair for their dissertation committee; the chairs are in charge of
content. (Participant #6)

Almost half the participants mentioned a strong connection to the public health network
close to the school. School location would therefore be one of the greatest strengths that might
attract competitive students who want to have access to various public health work
opportunities:
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I think one of the strengths of [school name] is the location is definitely a draw in terms of
bringing Doctor of Public Health students to [school name] based upon our location [city
name]. Many of our DrPH students are employed full-time in [city name], and they attend
our program, which is another convenience; our program can be full-time or part-time. (Par-
ticipant #1)

By taking advantage of their locations, many schools and programs have created strong
partnerships and collaborative relationships with communities, governmental organizations,
NGOs, and any other CBOs geographically near to them. Their powerful links to communities
can help students connect with their partners and build up hands-on experience through
internships or practicums:

We have a very strong belief in participation, so that even before they graduate, [students]
have made links with the community of practice. So they do an internship between the first
and second years that is more practical.... They don’t have experience of actual practice, but
they have the opportunity, before diving into their dissertation, to select another area they
haven’t worked in before to get more hands-on experience. (Participant #4)

Finally, participants mentioned that their school’s high reputation and long history make
up one of its biggest strengths. Those schools have produced a large number of successful
alumni who still connect with students to collaborate with and support them.

Predominant negative categories. Next, participants answered the question about challenges
they face in their DrPH programs. Participants’ answers were classified into the following six
negative categories: cost of education, misunderstanding of DrPH degree, lack of faculty atten-
tion to mentoring, the difficulty of identifying ideal learners, unestablished program, and
opportunity costs (Table 8).

The majority of participants were concerned about the high cost of a DrPH education,
including a lack of financial support, high tuition, and the high cost of living in a big city.
Because the DrPH is a professional degree, it has no access to various types of grant funding;
thus, financial aid opportunities for DrPH students are far fewer than those for PhD students.
When attracting competitive students, even prestigious public schools have to compete with

Table 8. Predominant negative categories across DrPH programs.

Negative categories Details
Category 1: Cost of education (70%, 14/20) a) Lack of financial support
b) High tuition cost
¢) High cost of living in a big city
Category 2: Misunderstanding of DrPH degree (30%, | a) Unclear distinction between DrPH and PhD

6/20) b) Mere extension of MPH

Category 3: Lack of faculty attention to mentoring a) Heavy burden on faculty (or lack of ownership)

(30% 6/20) b) Incorrect guidance from PhD degreed faculty

Category 4: Difficulty of identifying ideal learners a) Selecting a consistent set of students

(25%, 5/20) b) Customizing curriculums for students with different
backgrounds

Category 5: Unestablished program (20%, 4/20) a) Testing all possible options for finding the best
curriculum

b) Dealing with new core competencies defined by CEPH
¢) Administratively separated

Category 6: Opportunity cost (5%, 1/20) a) Unbalanced life
https://doi.org/10.1371/journal.pone.0245892.t1008
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private universities that secure much better funding resources. However, those private univer-
sities are experiencing another challenge, given that tuition cost is expensive:

The cost of living in the [region name] is one of the highest in the country. Housing is
extremely expensive for our students.... Because it is a public university, we have limited finan-
cial aid that we can offer students. Especially because the DrPH is a professional degree, not
an academic degree, we do not have access to grant money to support the students like PhD
students have.... We are competing with private universities that often have much better
financial aid packages than we can possibly offer. (Participant #6)

Six participants cited a continued misunderstanding of what the DrPH degree is. Many of
the PhD degreed faculty who lean toward an academic perspective still do not themselves have
a deep understanding of the DrPH program nor a clear idea of how to guide DrPH students.
Those in leadership positions at the university level do not understand the necessity of hiring
faculty with nontraditional resumes for the DrPH program, which has given rise to hiring
adjunct or part-time faculty. In addition, there is still an unclear distinction between the DrPH
and PhD degrees. Moreover, some people share the misunderstanding that a DrPH degree is a
mere extension of an MPH degree:

There are some in the academic world that see the DrPH just as an extension of the MPH. . .
Some would think the DrPH was a non-research degree. We don’t agree with that.... We [pur-
sue] the kind of science that contributes to applied sciences outside the traditional paradigms
clinical public health lives in. (Participant #18)

Six participants were concerned about the lack of faculty mentoring of DrPH students. In
the small DrPH program within the medical school, matching students with a particular men-
tor is challenging because mentors become saturated. For schoolwide DrPH programs, depart-
ments have no ownership of DrPH students. The resulting consequence is that the progress of
the students’ dissertations may rely on faculty good will, which must be very challenging for
students:

If you have a student who’s struggling or someone who needs an additional person on their
dissertation committee, a department chair can be very influential in encouraging faculty to
participate at that level if they feel they have ownership over the program. That’s much more
complicated for us to manage as a school-wide program, because I have neither carrots nor
sticks for faculty besides just genuine good nature and a truly good experience working with
our students. (Participant #17)

Identifying ideal learners for DrPH programs is another challenge. Some participants men-
tioned that selecting a consistent set of students is challenging, and others felt it was challeng-
ing to customize curriculums for students with different backgrounds:

We’ve seen that in the past three years we’ve attracted a lot of medical doctors, who make
wonderful students, but then we have some others that are at a little bit of a different stage,
both from a programmatic and a maturity level. That’s a challenge sometimes, to make sure
the cohort that we select has a consistent mind-set. (Participant #13)

Some students who apply to our program are interested in earning a degree, and they’ve been
in the field for 15, 20 years, very skilled professionally, but haven’t been in an academic setting
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in a while. [1t] can be tricky, and we need to customize things for these different types of stu-
dents. (Participant #15)

Four participants mentioned that the establishment of the DrPH program is still in prog-
ress. While transitioning from one program structure to the other, revising the curriculum to
adopt new CEPH competencies, or launching a new DrPH program, participants have been
experiencing trials and errors in determining the best way to deliver the curriculum to students
and keep it aligned with CEPH requirements:

We completely revamped our DrPH program, and as a result, we still have not finished a
cohort yet. Now, so far, it’s working pretty well, but it would be nice to be able to see one full
cohort go through before we can call it a success. I guess one challenge might be that we’re still
sort of tweaking the process as we’re going through it. (Participant #20)

Finally, due to the difficulty of balancing their lives, students may struggle with graduating
within a reasonable time frame. Faculty are experiencing an operational challenge in getting
students out of the program within a reasonable timeline:

How do you balance the need to have students do rigorous research with the knowledge that
they've got demanding lives? One challenge is for us to make sure they’re getting the content
curriculum, and experience they need for the program. But at the same time, getting them out
of the program in a reasonable amount of time is another operational challenge. (Participant
#18)

Discussion

It was worthwhile to conduct this study because the effort to find an optimal education strategy
has not been deeply discussed among schools since the effort to standardize public health
training in 1910. Catalyzed by the Welch-Rose Report in 1915, there have been many attempts
to develop DrPH programs. However, those efforts have not been systematically corroborated
to develop the identity and brand of a DrPH degree; as of March 2020, each school or program
provides a different structure for the DrPH degree and has varied program lengths—from 3
years to 10 years—due to varying expectations and interpretations of this terminal degree in
public health.

Establishing a strong common sense of DrPH identity would attract promising future lead-
ers in public health who would want to choose a DrPH degree over a PhD degree. Once a gen-
eral expectation for a DrPH degree is established, employers from various sectors would
understand what kinds of common skill sets and abilities can be normally acquired by DrPH
candidates. A DrPH degree has been continually suspended, removed, or created across
schools, colleges, or universities in the United States even during recent years, presumably due
to a lack of common understanding of its identify; if there were a more consistent format to a
DrPH degree, academic institutions could expect to avoid barriers in designing a DrPH curric-
ulum and differentiate it from a PhD curriculum--and then improve the DrPH degree. Estab-
lishing generally accepted US DrPH structures and curriculum models would provide a good
example for other countries that wish to launch the DrPH degree and do benchmarking and
strategic planning. Thus, establishing common themes and variations of DrPH programs in
the United States will be eventually beneficial to academic institutions in locations that plan to
further strengthen or newly establish such a degree.
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There was a limitation to identify the entire CEPH-accredited DrPH programs across the
country. The ASPPH Program Finder—the webpage used for finalizing the list of CEPH-
accredited DrPH programs—was not a perfect tool, even if it is widely known as the most
trustworthy database to search for any of the CEPH-accredited public health degrees. Manual
searching was subsequently conducted to identify additional DrPH programs. After cross-
checking between the CEPH webpage [28] and a manual search, six additional DrPH pro-
grams arose that were not searchable in the ASPPH Program Finder: East Carolina University,
Florida A&M University, Indiana University Richard M. Fairbanks School of Public Health,
Jackson State University School of Public Health, Morgan State University School of Commu-
nity Health and Policy, and Ponce Health Sciences University. However, those manually iden-
tified DrPH programs were excluded in the final list because it was unknown whether they
had successfully received DrPH-specific CEPH accreditation from the publicly available data,
and the CEPH webpage only listed accredited schools and programs without being degree-spe-
cific [28]. To avoid the possibility of missing any other CEPH-accredited DrPH programs
from the manual search, the final list of CEPH-accredited DrPH programs resulted from the
most conservative method: the ASPPH Program Finder. Reflecting on the final list, the inter-
view transcript from Indiana University Richard M. Fairbanks School of Public Health was
excluded from the qualitative analysis. To include all CEPH-accredited DrPH programs across
the country for future research, it is expected that websites and publicly available data from
both ASPPH and CEPH should provide the up-to-date, exact information.

In a methodological sense, it is reccommended that future studies of this nature include
opinions from groups other than program directors such as students, applicants, and alumni
to gain an understanding of different views and perceptions of the DrPH degree and training.
In addition, interviews with CEPH officials would provide their opinions and expectations for
the DrPH degree including a clearer concept of the distinction between DrPH and PhD pro-
grams. From the quantitative point of view, more people are entering the field of public health,
either to acquire skills or advance their skills to take on the highly complex public health chal-
lenges of the day. From the qualitative point of view, DrPH programs are not only training
these professionals to acknowledge core competencies but also striving to maintain the aca-
demic freedom, build unique curriculums, and meet specific areas of public health. The core
competencies of the DrPH will prepare the candidate for the application of knowledge in addi-
tion to the generation of knowledge resulting in a uniquely well rounded and prepared profes-
sional who leads critical public health programs of the future.

Conclusions

In the United States, the effort to confirm the clear identity of the DrPH education has not
been completed in over 100 years. How should DrPH program train a well-balanced, educated
public health workforce that established both academic and practical skills? Should each aca-
demic institution interpret adopt the DrPH program in the same way? Here are a few recom-
mendations for a further development of DrPH education. First, DrPH education should
focus on applied social science to promptly address complex humanitarian emergencies in real
life. Second, a DrPH degree should increase the brand awareness as a practice-based terminal
degree and establish a unique identity and its purpose, which should be distinct from a PhD
degree. Third, beyond satisfying the CEPH criteria of leadership and governance, the DrPH
program should be designed to train students practically to help them gain a higher level of
leadership skills that are highly applicable on the ground. Fourth, a DrPH degree should train
a generalist or a researcher-practitioner who mainly focuses on practice and application of var-
ious aspect of public health with a deep knowledge of research. Fifth, CEPH should provide
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clearer curriculum guidance on how to differentiate a DrPH degree from a PhD degree so that
all faculty from DrPH programs have a better sense of mentoring DrPH students in the right
direction. Last but not least, DrPH curriculum should be further standardized across the coun-
try, so everyone can understand a clear, overarching goal of a DrPH degree.
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