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Background: Healthcare delivery science education (HDSE) is increasingly needed by 
physicians balancing clinical care, practice management, and leadership responsibilities in 
their daily lives. However, most practicing physicians have received little HDSE in under-
graduate through residency training. The purpose of this study is to 1) quantify the percep-
tion of the need for HDSE and interest in HDSE among a diverse sample of physicians, 
and 2) determine if perspectives on HDSE vary by specialty, rurality, and years in practice.
Methods: Using a cross-sectional, single state, mailed questionnaire, we surveyed 170 
physicians about their perspectives on HDSE and interest in an HDSE program. 
Descriptive statistics and a multivariable logistic regression are presented.
Results: Among the 70.5% of responding eligible physicians, 75% of physicians had less 
HDSE than they would like and 90% were interested in obtaining more HDSE. Thirty-five 
percent of physicians were interested in joining the described HDSE program. The most 
prevalent barriers to obtaining HDSE were a lack of time and existing programs. Physician 
perspectives were similar across specialties, years in practice, and rurality.
Conclusion: There is a high unmet need for HDSE among physicians. Diverse and 
innovative HDSE programming needs to be developed to meet this need. Programming 
should be developed not only for physicians but also for undergraduate through residency 
training programs.
Keywords: healthcare delivery science, management, policy, education, rurality

Introduction
Finding the equilibrium between clinical care, practice management, and leadership 
roles is an increasing concern for physicians in the United States.1,2 Healthcare 
delivery science education (HDSE) can equip physicians with the skillsets needed 
to optimize clinical care delivery, maintain practice viability, and lead the delivery 
of excellent healthcare.3,4 HDSE is the interdisciplinary, integrated study of social 
science, public health, population health, bio-design thinking, business, law, and 
medicine toward improving the effectiveness and proficiency of patient-centered 
care.5–8

As medical schools and residency programs continue to struggle to allocate time 
and resources to HDSE amidst the growing mass of medical, translational, and 
basic science content, many physicians continue to graduate medical school and 
residency with minimal HDSE.6,9,10 When physicians begin their careers, it can be 
challenging to allocate time toward learning basic healthcare delivery science skills, 
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such as financial literacy, management, and advocacy. 
Moreover, existing alternative formal didactic opportu-
nities are limited and often time-intensive.11,12 Without 
formal training, many physicians utilize the most accessi-
ble solutions such as trial-and-error. This can lead to 
a double loss of hospital leadership potential and physi-
cians’ skilled time.4,8,10,12,13 Some physicians receive tar-
geted education during their transition to a leadership 
position; however, on-the-job training is likely not 
a sustainable option. This is especially true in rural places 
where the organizational overhead needed to consistently 
train physicians and recruit persons with different, specia-
lized skillsets is missing.6,10,12,14

To date, there has been a paucity of investigation into 
the amount of HDSE practicing physicians receive post- 
residency and minimal investigation into the perceived 
need for HDSE among physicians. Our group previously 
conducted a qualitative study investigating 18 practicing 
physicians’ viewpoints on HDSE, including their past 
experiences with HDSE, interests in HDSE, barriers to 
obtaining HDSE, and interest in an example HDSE pro-
gram. The qualitative study was useful for understanding 
the culture of a group of physicians in our state and for 
creating an appropriate survey instrument with relevant 
response options for this quantitative study. We hope this 
quantitative study can build upon the prior study by pre-
senting numerical data and classifying physicians’ 
viewpoints.

This survey study was conducted among a sample of 
physicians in a single Midwestern state with a growing 
number of health professional shortage areas and rural 
populations. The aims of this study are to 1) quantify the 
perception of the need for HDSE and interest in HDSE 
among a diverse sample of physicians practicing across 
varied healthcare structures, practice locations (rurality), 
and practice settings and 2) determine if perspectives on 
HDSE vary by specialty type, rurality of practice, and 
length of career.

Methods
This cross-sectional study analyzes responses from 
a sample of physicians practicing in Iowa who were 
asked about their perspectives on HDSE in July– 
September of 2019 through a paper survey mailed to 
their work addresses. The Institutional Review Board at 
the University of Iowa reviewed and approved this 
research study (IRB# 201901815). Our study complied 
with the Declaration of Helsinki.

Sample
A self-administered questionnaire was mailed through the 
United States postal service to a random, stratified sample 
of 170 licensed physicians in Iowa. A list of all licensed 
physicians in Iowa, their current practice addresses, the 
medical school they graduated from, and their residency 
and fellowship training information were obtained from 
the Iowa Board of Medical Examiners. Inclusion criteria 
consisted of physicians that 1) were licensed through the 
Iowa Board of Medical Examiners as of January 2019 
and 2) had reported primary work addresses in the state 
of Iowa at the time of their last medical license obtainment 
and/or renewal. Physicians were excluded if they were not 
employed at the work mailing address listed for the Iowa 
Board of Medical Examiners or if their work mailing 
address could not be verified online.

The sample was stratified by residency training. 
Twenty emergency medicine, pediatric, obstetrics/gynecol-
ogy, psychiatry, and surgery trained physicians, as well as 
40 internal medicine physicians, and 30 family medicine 
physicians, were randomly sampled. Random sampling 
was completed using a random-number generator and cor-
responding numbered lists of licensed physicians in each 
specialty. A greater number of internal medicine and 
family medicine physicians were sampled because they 
comprise a proportionally larger percentage of the work 
force in our state. Our sampled population aimed to and 
ultimately represented about 10% of eligible physicians in 
emergency medicine, pediatric, obstetrics/gynecology, 
psychiatry, and surgery, 5% of eligible physicians in inter-
nal medicine, and 3% of eligible physicians in family 
medicine.

Procedures
We used a modified Dillman approach to recruit physicians 
for the survey.15,16 Physicians were first mailed a postcard to 
notify them about the upcoming survey. One week later they 
were mailed a $5 cash incentive, prepaid return envelope, 
cover letter and a questionnaire instrument labeled with their 
study identification number. Potential participants were pro-
vided an informational letter describing the study and the 
potential risks and benefits of participation. In the letter, they 
were informed that completion of the survey indicated 
a willingness to participate in the study. Non-responders 
received up to three follow up telephone calls to their work 
telephone numbers four to eight weeks following the first 
mailing. At the minimum, a message was left on their 
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personal voicemail or with their office staff. In each message 
and follow-up telephone conversation, the physician was 
asked if they would like to receive the survey a second 
time via fax or email, read over the telephone, or sent 
through the mail to a different mailing address. If we could 
not directly speak with the prospective participant or their 
staff, we verified their employment at their place of work via 
human resource personnel.

Questionnaire
The questionnaire instrument was created by two mem-
bers of the research team. A qualitative study was con-
ducted prior to instrument development in order to 
inform questions and response options. A literature 
review preceded the qualitative study. The questionnaire 
was pre-tested with two physicians and four non- 
physicians using think-aloud methods to ensure consis-
tency in interpretation.

The first component of the survey (Part A) asked 
questions about physicians’ experience with HDSE, inter-
est in future HDSE, barriers to obtaining HDSE, and 
perspectives on the importance of HDSE. The second 
part of the survey (Part B) asked questions about physi-
cians’ interest in joining a continuing education program 
and their likes and dislikes of the program. The final 
section (Part C) asked demographic questions. Healthcare 
delivery science was defined in the instrument as all 
aspects of the business of medicine, including advocacy, 
entrepreneurship, finance, leadership, management and 
policy. The continuing education program was described 
as it appears in Figure 1.

Theoretical Frameworks Considered
Part B of the instrument, which focused on the assessment of 
an HDSE program, was created using the Diffusion of 
Innovation Theory.17 Our goal was to understand physicians’ 
perception of their need for HDSE, perspectives on advanta-
geous and compatible components of the program, and bar-
riers to the attainment of HDSE. The explanation of our 
program aimed to provide a simple description of a program 
that was easy to join and had didactic application opportu-
nities. These efforts should theoretically provide a strong indi-
cation of physicians’ likelihood to utilize innovative HDSE 
programing.

Data Analysis
Prior to data entry, ambiguous survey marks were discussed 
by two team members and rectified with mutual consensus. 
Questionnaire responses were entered into a locked electro-
nic file in Microsoft Excel. A second team member checked 
a random sample of 20 percentage of survey entries and 
found no mistakes. Survey results were quantified with SAS 
(Version 9.4; SAS Institute, Cary, NC).

We conducted multivariable logistic regressions to 
determine if having less HDSE training than the physician 
would have liked (binary), having interest in HDSE (bin-
ary), having interest in an HDSE program (binary), and 
feeling that HDSE would help their career (binary) varied 
by physicians’ self-reported practice setting (rural versus 
in between or urban), years in practice (0–15 and >15 
years), and specialty (primary care vs. non-primary care). 
Primary care was defined as psychiatry, internal medicine, 
pediatrics, and family medicine. Using stepwise backward 

Figure 1 Description of educational program. 
Note: Not Applicable.
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selection and comparing AICs, the final models of each 
outcome included rurality and years in practice.

Results
Survey Response
Of the 149 physicians eligible to complete the survey, 105 
physicians (70.5%) responded (Figure 2). Physicians were 
excluded due to no longer working at the address (14), 
retirement from job (4), deployment overseas (2), and 
maternity leave (1).

Demographics of Responding Physicians
Participants had a wide range of career lengths, practice 
environments, and specialties (Table 1). Almost half of the 
participants practiced in a setting that was in-between 
a rural and urban setting.

Participants Perceptions of HDSE
Seventy-five percent of physicians stated that they had less 
didactic HDSE than they would have preferred while 4% 
had received more HDSE than they would have preferred. 
Most physicians (90%) were interested in obtaining more 
HDSE with 24% being very interested, 38% somewhat 
interested, and 28% a little interested. Ten percent of 
physicians were not interested in obtaining HDSE. The 

major barriers physicians identified to obtaining further 
HDSE were limited time (66%), limited available 
resources (37%), low interest (18%), and cost (12%).

Ninety percent of physicians agreed or strongly agreed 
that ongoing HDSE was needed by physicians after resi-
dency. Sixty-three percent of physicians agreed or strongly 
agreed that obtaining more HDSE could improve their 
future career opportunities. Additionally, 96% of physi-
cians disagreed or strongly disagreed that HDSE was not 
important to their specialty and 89% of physicians dis-
agreed or strongly disagreed that HDSE was not important 
to physicians in their practice type.

Interest in Obtaining a HDSE Certificate
Physician interest in joining the described HDSE program 
was split relatively equally between would join (35%), 
would not join (35%), and uncertain about joining 
(30%). Affirmative plans to join the program were higher 
among the physicians that indicated that time and 
resources were barriers to obtaining HDSE. For example, 
among the physicians who indicated that a lack of 
resources prevented them from obtaining HDSE, 48% 
indicated they would join the program.

Physicians were most interested in the online resources 
(51%), expert speakers (49%), and the ability to virtually 

Figure 2 Sample response rate. 
Notes: *Participants were excluded from the study after we contacted their human resource departments. Reasons for exclusion include no longer working at job (14), 
retirement from job (4), deployment overseas (2), maternity leave (1). **On follow up, 18 physicians requested the survey instrument be sent by email (3), mail (1), and fax 
(14). However, all responses were received via the original mailed instrument including for persons that received a second mailing through email, mail, and fax.
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attend class (49%) (Table 2). The aspects of the certificate 
that were most disliked included collaborating on research 
(27%) and learning alongside medical students (23%).

Difference by Specialty Type, Rurality of 
Practice, and Length of Career
In all bivariate analyses and most multivariable logistic 
regressions, there was no difference in prior HDSE experi-
ence, interest in obtaining HDSE, interest in the HDSE 
program, and perceived career benefits of HDSE by years 
in practice (0–15 years versus >15 years), rurality of 
practice setting (rural versus non-rural), and specialty 
type (primary care versus non-primary care). With excep-
tion, in multivariable analysis while controlling for rural-
ity, physicians practicing 0–15 years (versus >15 years) 
were significantly less likely to endorse that obtaining 
HDSE could improve their future career opportunities.

Conclusion
Our survey study of practicing physicians in a Midwestern 
state found most physicians have less HDSE than they 
would like. Physicians across many specialties see value 
in HDSE for their specialty and practice type. A great 
majority of physicians are interested in receiving HDSE 
and about one third are interested in joining a distance- 
learning program with didactic lectures and group project 
components. Time, existing resources and cost limited 
physicians from obtaining HDSE. Viewpoints on HDSE 
largely did not vary by years in practice, rurality of prac-
tice setting, and specialty type.

The scale of physicians’ unmet need for HDSE is 
concerning, especially as policies and reimbursement 
models continue to evolve, physicians are increasingly 
asked to evaluate and improve their efficiency based on 
data, and sustainability and cost-effectiveness are increas-
ingly demanded.6,18–22 However, the scale of physicians’ 
perceived need is not surprising given the historic lack of 
HDSE in medical school and continuing medical 
education.23–27 Likewise, the breadth of need across all 
specialties was concerning, but expected. The need for 
HDSE across specialties, such as orthopedic surgery,28,29 

pediatrics,29,30 internal medicine,30,31 emergency 
medicine,29,30 and general surgery30,32 has previously 
been reported. Moreover, studies of graduate and under-
graduate medical education have previously reported the 
widespread need for HDSE, such as in the areas of finance 

Table 1 Demographics of Physicians (N=105) That Participated 
in the Survey

Demographics Sub-Categories Percent 
(%)

Time Practicing (Post 

Residency)

<5 years 9
5–15 years 32

16–25 years 30

>25 years 29

Rurality of Place of Practice Rural 24
Mixed 47

Urban 29

Practice Environment Hospital-Based 35
Community-Based 23

Group Practice 37
Single Provider 

Practice

5

Multi-Specialty 
Practice

26

Single-Specialty 

Practice

16

Specialty Emergency Medicine 11

Psychiatry 11
Family Medicine 17

Pediatrics 11

Internal Medicine 18
Surgery 11

Obstetrics & 

Gynecology

13

Other/Unknown 8

Note: This table shows the demographics of the physicians that completed the 
survey.

Table 2 Aspects of the HDSE Program That Interested and 
Disinterested Physicians

Question Responses Percent (%)

Parts of program they 

were interested in

Online resources 51
Expert speakers 49
Virtually attending 

classes

49

Mentoring 33
Collaborating on 

research

8

Developing projects 
for my community

18

Parts of program they 
were NOT interested in

Virtually attending 
classes

19

Collaborating on 

research

27

Participating alongside 

medical students

23

Note: This table shows the parts of the HDSE program physician participants liked 
and disliked.
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and policy.6,30,33–37 Our study quantifies the population- 
based perceived need for HDSE among practicing physi-
cians in healthcare systems across a state.

Our survey found physicians believe HDSE is needed 
by other physicians in their state and important to their 
specialty and practice type. Physicians see value in their 
peers obtaining HDSE and medical directors see value in 
developing organizational leadership training 
programs.38,39 Physicians who receive HDSE gain the 
ability to improve their working environments, address 
and reduce disparities among their patient populations, 
and make their healthcare systems more efficient.40–43 

Newly developed HDSE programs may be championed 
and well received by the physician community even 
among physicians not directly interested in participating.

The described HDSE program was of interest to 
a broad physician population. As physicians advance in 
their careers (>15 years in practice), they may find more 
direct applicability for HDSE in improving their career 
opportunities. Physicians across varied specialties, practice 
settings, and prior experience levels reported a high inter-
est in online learning and resources. As HDSE programs 
continue to develop, online resources and web-based 
learning could be well-received platforms for delivering 
expert content.5,14,44 Development of many HDSE pro-
gram types may be needed in order to appeal to diverse 
physician populations with independent preferences.

Disinterest in the HDSE program seemed to most 
strongly relate to the mixed peer group and project require-
ments. HDSE program leadership often advocate for and 
incorporate these components into certificates and masters 
programs.5 Mentoring has been shown to be one of the 
most effective methods for achieving success and satisfac-
tion in the workplace.39 Moreover, projects can help phy-
sicians find direct applicability of didactic content in their 
practice environments.9,39 However, given that only 20% 
of physicians were interested in completing projects, but 
90% were interested in obtaining further education, future 
program development should consider making project 
requirements optional. Explaining the value of mixed 
peer groups to the physician learners may also help reduce 
dissatisfaction.

The perceived lack of time and paucity of existing 
HDSE continuing medical education programs is likely 
driving the disparity between interest and HDSE attain-
ment among physicians. Short-term one-day or one-week 
long truncated courses that reduce time limitations may 
not provide the ability to overcome broad HDSE 

foundational deficits among physicians.39 However, longer 
and more comprehensive programs may greatly burden 
physicians already fatigued from the length of their prior 
education and training and those with many professional 
and personal responsibilities.7,11 Mentoring, coaching, and 
networking with peers or senior leaders are other existing 
options for physicians working within larger healthcare 
systems.9 However, these options are often lacking for 
physicians managing rural populations and independent 
practices.9 While developing new HDSE programs for 
practicing physicians is important, educating undergradu-
ate pre-medical students, medical students, and medical 
residents could help reduce post-residency HDSE needs.

Our study has some limitations. First, our results may not 
be generalizable to all states and practice types or specialties. 
Our analyses investigating prior HDSE experiences and 
interest may be limited by a small sample size. We tried to 
mitigate the response bias of fixed survey response options 
by not forcing participants to respond to every question. The 
instrument was informed by an interview study in the same 
state. Cognitive interviewing and pilot testing improved the 
accuracy and validity of our survey instrument.

In conclusion, the majority of physicians were inter-
ested in HDSE and perceived they would benefit from 
HDSE. The need for HDSE existed equally among physi-
cians by rurality, time in practice, and specialty. Time and 
existing resources limited physicians from obtaining 
HDSE. There is not consensus among physicians about 
the aspects of HDSE programing they like and dislike, and 
therefore diverse and innovative HDSE programming may 
be needed to meet physicians’ individualized circum-
stances. Improving HDSE could reduce physician burn 
out and improve professional capacities and practice via-
bility. More HDSE programs should be developed for 
physicians pre- and post-residency.
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