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ABSTRACT

ARTICLE HISTORY

Background: Initial paramedic education must have sufficient rigor and appropriate resources to
prepare graduates to provide lifesaving prehospital care. Despite required national paramedic
accreditation, there is substantial variability in paramedic pass rates that may be related to pro-
gram infrastructure and clinical support. Our objective was to evaluate US paramedic program
resources and identify common deficiencies that may affect program completion.

Methods: We conducted a cross-sectional mixed methods analysis of the 2018 Committee on
Accreditation of Educational Programs for the Emergency Medical Services Professions annual
report, focusing on program Resource Assessment Matrices (RAM). The RAM is a 360-degree evalu-
ation completed by program personnel, advisory committee members, and currently enrolled stu-
dents to identify program resource deficiencies affecting educational delivery. The analysis
included all paramedic programs that reported graduating students in 2018. Resource deficiencies
were categorized into ten categories: faculty, medical director, support personnel, curriculum,
financial resources, facilities, clinical resources, field resources, learning resources, and physician
interaction. Descriptive statistics of resource deficiency categories were conducted, followed by a
thematic analysis of deficiencies to identify commonalities. Themes were generated from evaluat-
ing individual deficiencies, paired with program-reported analysis and action plans for each entry.

Results: Data from 626 programs were included (response rate = 100%), with 143 programs
reporting at least one resource deficiency (23%). A total of 406 deficiencies were identified in the
ten categories. The largest categories (n =406) were medical director (14%), facilities (13%), finan-
cial resources (13%), support personnel (11%), and physician interaction (11%). The thematic ana-
lysis demonstrated that a lack of medical director engagement in educational activities,
inadequate facility resources, and a lack of available financial resources affected the educational
environment. Additionally, programs reported poor data collection due to program director
turnover.

Conclusion: Resource deficiencies were frequent for programs graduating paramedic students in
2018. Common themes identified were a need for medical director engagement, facility problems,
and financial resources. Considering the pivotal role of EMS physicians in prehospital care, a con-
sistent theme throughout the analysis involved challenges with medical director and physician
interactions. Future work is needed to determine best practices for paramedic programs to ensure
adequate resource availability for initial paramedic education.
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Introduction

Paramedics are often the first advanced life support (ALS)
responders encountered outside a health care facility, mak-
ing them an essential part of the health care workforce (1,2).
When paramedics arrive at a prehospital scene, they can
bring high levels of clinical judgment to the public paired
with an ability to perform interpretive diagnostics and pro-
vide life-saving procedures and medication administration
(3). Providing such detailed care requires knowledge, skills,
and abilities developed in an academic setting with rigorous

educational competency standards and national certification
processes (4). In greater than 95% of states and territories in
the United States (US), this includes confirmed entry-level
competency through a validated national certification assess-
ment (5).

To prepare students for these tasks, standards for para-
medic educational programs must have similar rigor.
Paramedic education programs in the United States are typ-
ically at least lyear in length and exceed 1,000hours of
coursework (6). With this condensed period, clear objectives
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and goals are needed to support the educational framework.
In addition, US paramedic educational programs must meet
national accreditation standards with regular evaluations of
the facilities and program personnel to ensure continuing
institutional quality (6). These evaluations include reviewing
the qualifications for program personnel, curriculum stand-
ards, and assessments from students and graduates (7). All
of these aspects are in place to provide safeguards for the
student and the public.

Despite these standards, there is significant variation in the
quality and preparation of paramedics during their initial
education (6,8). Previous work has attempted to define high
performance paramedic educational programs and their asso-
ciated characteristics (9,10). However, little is known concern-
ing the aspects of program infrastructure that affect success.
We aim to better understand paramedic educational program
resource deficiencies in the US and identify common defi-
ciencies that may affect successful program completion.

Methods
Study Design and Population

We performed a retrospective cross-sectional mixed methods
analysis of the 2018 Committee on Accreditation of
Education Programs for the Emergency Medical Services
Professions (CoAEMSP) annual program report survey.
Included in this analysis were all Commission on
Accreditation of Allied Health Education Programs
(CAAHEP)-accredited and CoAEMSP-Letter of Review para-
medic programs with enrolled students in 2018. The
American Institutes of Research Institutional Review Board
determined this study to be exempt.

Paramedic Accreditation and Annual Report

In the United States, graduation from a nationally accredited
paramedic program is a requirement for certification, as it
has been a prerequisite for attempting the National Registry
of Emergency Medical Technicians (NREMT) paramedic
certification exam since 2013 (11). Accreditation of para-
medic education programs is recommended by CoAEMSP
and provided under CAAHEP, a programmatic post-second-
ary accreditation agency recognized by the Council for
Higher Education Accreditation, which accredits more than
2,200 entry-level education programs in 32 health science
professions (12). As part of this national accreditation, each
paramedic education program must also have a sponsoring
institution: a post-secondary academic institution, a hospital
or medical center, governmental education or medical ser-
vice, or a branch of the United States armed forces (4).
CAAHEP Standards and Guidelines provide an important
framework for programs to measure and reflect on their
overall effectiveness. Standard III.D, Resource Assessment,
requires programs to at least annually assess the appropri-
ateness and effectiveness of program resources, using this
information as the basis for ongoing planning and improve-
ment where necessary (13). Data are self-reported by

programs, and data definitions and quality are managed
through education provided by CoAEMSP, including in-
person conferences, webinars, newsletters, and email
communication. The annual report is submitted for the
program graduating class 2years prior. Thus, the data
reviewed were collected in 2020 but reflects program results
from the 2018 paramedic cohort. This dataset was the most
recent available from CoAEMSP at the time of the study.

Measurements

Data on paramedic educational program characteristics were
collected, including program cohort and class sizes, program
training, and infrastructure details. The numbers of classes
or cohorts that graduated from the program during the sur-
vey period were reported as continuous variables categorized
into meaningful cut points (0, 1, 2, 3, and greater than 4).
Similarly, the total number of students enrolled in each pro-
gram was a continuous variable and reported as median and
interquartile range (IQR). The National Association of State
EMS Officials region was a categorical variable, with each
value corresponding to either the West, Western Plains,
South, Great Lakes, or East regions (14).

Additional program educational details were also eval-
uated. Total hours of instruction were defined as all phases of
paramedic educational program hours, including didactic,
laboratory, clinical, field experience, and capstone field intern-
ship. The total number of full-time faculty was measured as a
continuous variable. The annual budget was categorized with
meaningful cut points ($1-$100,000, $100,001-$500,000,
$500,001-$1,000,000,  $1,000,001-$1,500,000,  $1,500,001-
$2,000,000, or prefer not to answer). To measure program
success, the proportion of students graduating was evaluated
as a continuous variable, reported as median and IQR.

Lastly, the Resource Assessment Matrix (RAM) was eval-
uated. The RAM is a portion of the annual report, a holistic
evaluation of the educational program completed by pro-
gram personnel, advisory committee members, and students.
The RAM is a standardized document required by all pro-
grams annually and is used to assess the availability of
necessary resources (13). This document is a composite
measure that synthesizes the results of two separate surveys
conducted by programs assessing resources available to both
students and program representatives. The RAM is scored
across ten parameters, with a corrective plan required for
any scores below the established benchmark by CoAEMSP
(80%). These parameters are program faculty, medical dir-
ector, support personnel, curriculum, financial resources,
facilities, clinical resources, field resources, learning resour-
ces, and physician interaction. The RAM requirements were
dichotomized as meeting the benchmark or not.

Analysis

Included in this evaluation were all programs with students
enrolled in a program cohort in 2018. Descriptive statistics
were calculated (median, interquartile range, and frequency
expressed as a percentage, as appropriate). Median and



interquartile ranges were calculated for continuous variables.
Frequencies and proportions were computed for categorical
variables. As part of the preparation of self-reported data,
any text or range responses to questions that asked for num-
bers (for example, a response of “240-280,” “at least 3007,
etc. in response to “How many hours of instruction...?”)
were removed. If a number was preceded by a qualifier such
as a tilde (“~”) or the word “approximately,” the qualifier
was removed, and the value converted to a number. A
response was excluded from the analysis if it was blank or
ambiguous.

For the reported deficiencies and action plans, deductive
thematic analysis was conducted, allowing for categorizing
the data based on the key themes derived from the RAM
(15). First, a preliminary coding dictionary was developed
based on previous themes reported in the RAM and the pre-
defined categories by CoAEMSP. One study team member
then coded the RAM output deficiencies and action plans
for a small subset to confirm the final coding dictionary.
The final coding dictionary was then used to code all pro-
gram deficiencies and action plans. If multiple deficiencies
were reported with the same theme, these were separated. If
insufficient information or no RAM data were provided, it
was themed as “insufficient data” or “no data provided.”
These missing data were tabulated but excluded from the
final list of themes. Finally, Wilcoxon rank-sum testing was
used to evaluate changes in the proportion of graduating
students between RAM compliant and RAM deficient pro-
grams. Statistical analysis was performed with Microsoft
Excel and Stata IC Version 15.1 (16).

Results

All programs graduating students in 2018 (n=626) were
included, encompassing a total of 17,422 students. Of these
programs, 143 (23%) reported at least one RAM deficiency
(Figure 1). A total of 406 deficiencies were reported, with
the number of deficient categories varying from 1 to 10,
with the greatest occurring at one deficiency (13%).

Program demographics based on RAM compliance are
noted in Table 1. A total of 4,178 (24%) students are
enrolled in programs with reported deficiencies.
Distributions of the number of cohorts per program and
students enrolled per cohort were similar between RAM-
compliant and RAM-deficiency programs. When program
deficiencies were categorized by region, the areas with the
most programs with any number of deficiencies were South
and East at 48 (34%) and 35 (25%) programs, respectively.
With respect to graduation rates, RAM-deficient programs
had lower completion rates than RAM-compliant (median
79 and 81, respectively, p < 0.05).

Thematic analysis was conducted, and the identified
RAM deficiency domains are noted in Table 2. Out of the
top five deficient domains, two regarded medical direction
(medical director and physician interaction). Other highly
deficient domains included facilities and financial resources.
Excluded from this data are the missing values described by
programs. Program responses of “no data collected” or
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Paramedic programs with enrolled
students
N=626

v

Paramedic programs reporting RAM
deficiencies
N=143

V

RAM deficiencies
Identified (all categories)
N= 406

'

Number of deficiencies per program

1 Deficiency: n= 54
2 Deficiencies: n= 33
3 Deficiencies: n= 25
4 Deficiencies: n= 10
5 Deficiencies: n= 4
6 Deficiencies: n=3
7 Deficiencies: n= 1
8 Deficiencies: n= 2
10 Deficiencies: n= 11

Figure 1. Flow chart of the paramedic program RAM deficiencies and their dis-
tributions. A total of 143 of 626 programs report RAM deficiencies, with a
cumulative total of 406 deficiencies ((1 * 54) + (2 * 33) + etc.).

“insufficient” responses accounted for 141 (35%) deficien-
cies. These themes were associated with programs most
often reporting RAM surveys not being completed due to
program director turnover. The specific themes underlying
each deficiency domain are noted in Table 3. Themes that
had greater than 10 deficiencies included limited medical
director and physician interaction, lack of classroom space/
equipment, and lack of faculty or clerical staffing.

Themes of the typical action plans developed by pro-
grams to address domain deficiencies are noted in Table 4.
These action plan themes describe the various approaches
taken to address the deficiencies. For example, for medical
direction, the span of action plans encompassed hiring a
new medical director, hiring an assistant medical director,
intervening and speaking to the current medical director,
and monitoring the medical director’s performance.
Similarly, facility deficiency plans also spanned advocating
for a new building, improving air conditioning and heating
systems, providing more lab space, and continually monitor-
ing facility conditions.
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Table 1. Demographics of paramedic educational programs that are RAM-compliant or have RAM deficiencies.

RAM-compliant RAM deficiencies

N=483 N=143
Program Graduation, % median (IQR) 81 (72, 90) 79 (65, 86)
Students enrolled in programs
Total students enrolled 13,244 4,178
Median (IQR) 18 (11, 30) 175 12, 30)

Months to program completion, median (IQR)
Total hours to instruction, median (IQR)
Full-time faculty, median (IQR)
Graduated cohort categories by programs (n = 626)
1
2
3
>4
Graduating programs by NASEMSO regions (n = 626)
East
South
Great Lakes
Western Plains
West
N/A
Annual program budget (n = 620)
$1-$100,000
$100,001-$500,000
$500,001-$1,000,000
$1,000,001-5$1,500,000
1,500,001-5$2,000,000
Prefer not to answer

2 (12, 16)
1168 (1060, 1311)
2(1,2)

(

2(12,17)
1200 (1065, 1290)

2(1,2)

308 (63%) 92 (66%)
5 (20%) 31 (22%)
4 (9%) 3 (2%)
9 (8%) 14 (10%)
68 (14%) 35 (25%)
192 (40%) 48 (34%)
110 (23%) 26 (19%)
63 (13%) 11 (8%)
53 (11%) 19 (14%)
0 1
171 (35%) 42 (30%)
211 (44%) 72 (52%)
45 (9%) 8 (6%)
8 (4%) 3 (2%)
4 (1%) 1 (1%)
33 (7%) 12 (9%)

Table 2. Identified RAM deficiency domains and their frequencies (n =406
deficiencies).

Frequency (%)

N =406
Medical director 5 (14%)
Facilities 54 (13%)
Financial resources 51 (13%)
Support personnel 46 (11%)
Physician interaction 43 (11%)
Program faculty 42 (10%)
Clinical resources 32 (8%)
Field resources 29 (7%)
Curriculum 28 (7%)
Learning resources 26 (6%)

Discussion

Preparing paramedic clinicians for practice is a challenging
task requiring significant educational infrastructure and
qualified staff. Prior evaluations have demonstrated variabil-
ity in program success, and one of the possible causes may
be having appropriate resources for educating students (8).
In this evaluation, we describe resource deficiencies found
in the RAM of accredited paramedic educational programs
in the US. Resource deficiencies were frequent, and the pri-
mary domains identified were medical directors, facilities,
and financial resources. The thematic analysis defined the
large spectrum of challenges programs face and the diverse
approaches to address them. Further, we found differences
in graduation rates between programs that were RAM com-
pliant and those that were not.

Lack of medical director involvement and physician inter-
actions were documented as two of the most frequent RAM
deficiencies (Table 2). This finding is a concerning trend
since key aspects of the paramedic educational process

depend on the medical director’s engagement. Based on
CAAHEP standards, the medical director has the role of
approving educational content, approving minimum require-
ments for patient contacts and procedures for students,
approving processes leveraged to evaluate students through-
out their training, and ensuring the competence of each
graduate of the educational program (4). Recognizing the
critical role of physician interactions with paramedic stu-
dents in training, this deficiency may significantly affect stu-
dent success, though this still needs to be evaluated. Most
importantly, medical directors should recognize that this
deficiency holds the greatest opportunity for structured
interventions since they are in the realm of control for a
medical director (Table 2). Potential targets for intervention
to enhance student experiences include the following: direct
instruction of lecture or skill laboratories, case study discus-
sion, cadaver lab dissections, emergency department teach-
ing during clinical rotations, field ride-along, and end of
course exam preparation.

Facilities and facility management were also noted as
common deficiencies. Common themes identified included
the need for additional classroom space and time or equip-
ment in the lab. Recognizing that a core need for students is
exposure to skills development for infrequent procedures,
dedicated classroom and laboratory space is critically impor-
tant (17-19). One interesting theme in this domain was the
common issue of temperature control in classroom settings.
Previous evaluations have demonstrated that classroom tem-
perature affects student perception, performance, and prob-
lem-solving (20,21). With this framework, developing a
comfortable environment that supports the educational pro-
cess is an important consideration.

Financial resource deficiencies were also a common the-
matic domain for programs and students. Financial aid was



Table 3. Theme frequency for each RAM domain.
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Domain

Theme

Frequency (%)

Medical director

Medical director turnover
Facilities
Lack of lab time and/or equipment

Temperature management/ too hot/cold

No identified lab space
Financial resources

Lack of clerical staffing
Lack of educational staffing
Lack of academic advising
Lack of admissions support
Lack of support staff

Lack of library support

Support personnel

Physician interaction

Program faculty
Lack of administrative support
Lack of clinical sites
Insufficient hospital orientation
Loss of clinical coordinator

Clinical resources

Lack of clear evaluation methods/preceptor consistency

Lack of patient contacts

Lack of understanding of survey question

Lack of clear evaluation methods/preceptor consistency
Lack of understanding of survey question

Lack of adequate patient encounters

Field resources

Lack of adequate field sites

Lack of or inadequate field orientation

Lack of preceptors
Learning resources
Lack of lab time and/or equipment

Lack of best practices for educational delivery
Lack of technology in the classroom

Lack of training for faculty
Curriculum

Lack of educational best practices

Textbook change

Lack of faculty

Lack of simulation training

Limited interaction with program and/or students
Lack of understanding of survey question

Lack of classroom space and/or equipment

Lack of equipment and/or lack of faculty

Lack of scholarship/financial aid and/or contact with the financial aid office
Lack of professional development for faculty

Lack of understanding of survey question

Lack of special education opportunities such as field trips

Lack of interaction with students/program
Lack of understanding of survey question
Lack of or inadequate faculty/faculty communication

Lack of access to library or reference material

Inadequate sequencing of lecture/lab content

39/43 (91)

2/34

reported to be difficult for students to obtain, as well as a
lack of ample space and equipment. This lack of funding
limits the number of faculty and increases student to faculty
ratios, limiting interactions and teaching opportunities.
Additionally, this affeccts the quality and availability of
teaching equipment (e.g., high fidelity simulation manikins,
cadaver experiences) that are essential for student success.
Finally, lack of scholarship availability may potentially limit
opportunities for disadvantaged students. Taken together,
financial challenges may affect student performance in vari-
ous ways, and lacking financial resources continues to be
common across paramedic educational programs (22-25).
One significant challenge in analyzing the RAM data
reported to CoAEMSP is the abundance of “no data
collected” or “insufficient” responses. The lack of data col-
lection accounted for over one-third of deficiencies, most
often due to program director turnover. One study found
that about half of the program directors, between 30 and
40years old, wanted to leave their positions, and many
reported the primary reasons as high workloads and little
support (26). Unfortunately, due to high rates of program

director turnover, there is a lack of data concerning
program resource needs that stem from a poor transitions
in program leadership. This leads to delayed improvement
of the educational environment (26,27).

Limitations

This evaluation was limited in several ways. First, the study
was a cross-sectional evaluation of one year of reported
data, thereby not capturing year-to-year variability.
Additionally, programs that did not graduate students were
not included in the study, which could limit reported defi-
ciencies, and needs clarification. Further, the information
provided by program directors limited thematic analysis of
deficiencies and action plans, which may lead to misclassifi-
cation bias. Finally, this was an analysis of self-reported data
from each educational program to the accreditation agency,
which may lead to bias that is not well-defined. However,
since the data are reported to the accrediting body, the
results may underestimate resource challenges.
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Table 4. Common action plans identified for each deficiency domain.

Domain

Action Plan

Medical director

Seek to hire a new medical director

Seek to hire an assistant medical director
Speak to medical director about program involvement
Continue to monitor
Facilities Advocate to build a new facility
Build a new facility/building underway
Provide more staffing support in skill labs
Continue to monitor

Financial resources

Improve laboratory space

Increase staffing time in the laboratory

Increase communication between the financial aid office
Advocate to hire additional faculty

Continue to monitor

Support personnel

Advocate for additional clerical staff

Hire additional clerical staff
Continue to monitor

Physician interaction

Increase medical director commitment in the classroom

Ask medical director to speak to clinical sites about physician interaction
Review with students the intent of the question
Continue to monitor

Program faculty

Advocate for hiring additional faculty members

Hire additional faculty members/hiring is in progress
Increase communication between clinical coordinator and students

Clinical resources

Increase clinical sites/ number of preceptors

Develop preceptor training
Increase communication between clinical coordinator and students
Hire a clinical coordinator

Field resources

Increase field sites/ number of preceptors

Develop preceptor training/ increased oversight of preceptors

Learning resources

Increase opportunities for professional development

Continue to monitor
Curriculum Increase time in the classroom
Increase time in the skill lab
Complete additional lesson plans/mapping

Conclusion

Self-reported resource deficiencies were frequent in accred-
ited paramedic education programs. The most frequent defi-
ciencies were in the medical director, facilities, and financial
resources categories. This study sheds light on the large-scale
challenges around resource availability faced by paramedic
educational programs and should be used as a guide to
improve EMS educational environments. Further research is
needed to better understand paramedic program resource
deficiencies and their effect on program performance and
overall student success.
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