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Abstract

Background:Describing theUS emergencymedical servicesworkforce is important to

understand gaps in recruitment and retention and inform efforts to improve diversity.

Our objective was to describe the characteristics and temporal trends of emergency

medical technicians (EMTs) and paramedics in the United States.

Methods:Weperformed a repeated cross-sectional evaluation of US Census Bureau’s

American Community Survey 1-year Public Use Microdata Sample data sets from

2011–2019. We included respondents working as an EMT or paramedic. Survey-

weighted descriptive statistics of demographic and employment characteristics were

calculated. Trend analysis was conducted using joinpoint regression to estimate slope

and annual percent change (APC).

Results: The total estimated number of EMTs and paramedics in the United States

increased from 216,310 (95%CI 204,957–227,663) in 2011 to 289,830 (95%CI

276,918–302,743) in 2019 (APC 3.0%; 95%CI 1.4%, 4.7%). There was a slight increase

in the proportion of females (2011, 31%; 2019, 35%). There was a significant decrease

in proportion of non-Hispanic whites (2011, 80%; 2019, 72%; APC −1.5%; 95%CI

−2.0%, −0.9%) with concurrent increases in other racial/ethnic groups (e.g., Hispan-

ics, 2011, 10%; 2019, 13%). About half worked >40 hours per week, with little change

over time. Between 15% and 18% lived and worked in different states, and about 40%

traveled≥30minutes to their workplace.
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Conclusions:Thenumber of EMTs andparamedics activelyworking in EMSas their pri-

mary paid occupation has increased over time. However, there have been only modest

changes in their demographic diversity.

KEYWORDS

diversity, emergencymedical services, emergencymedical technician, health equity, paramedic

1 INTRODUCTION

1.1 Background

Emergency medical services (EMS) personnel are a critical component

of the overall emergencymedical care system, providing lifesaving pre-

hospital care and medical transportation for ill and injured people.

Annually in the United States, EMS personnel respond to more than

27 million requests for 9-1-1 services each year.1 Despite their impor-

tance, defining and measuring the EMS workforce providing this care

has been challenging. Unlikemany other health care occupations, there

is no single, national database of all active EMS personnel. This lack of

a national database of the EMS workforce continues despite calls for

such a system in the 2011 EmergencyMedical ServicesWorkforce Agenda

for the Future.2 National certification, through the National Registry

of Emergency Medical Technicians, serves as the most comprehen-

sive proxy of the national workforce available today.3,4 However, only

a handful of states require continued national certification to main-

tain state licensure or certification, and the workforce of active EMS

personnel may not be accurately reflected in the National Registry’s

database.

1.2 Importance

Understanding the magnitude and characteristics of the EMS work-

force is critical for ensuring operational needs can be met and to

improve workforce diversity. For many years EMS agencies have faced

shortages of personnel, especially paramedics, and the COVID-19 pan-

demic has exacerbated these shortages.5–7 Prior descriptions of the

magnitude of the EMS workforce have focused on single states,8,9 the

nationally certified population,3,10–13 or have used surveys and state

rosters14,15 with potential duplication of personnel. Estimates vary

widely, with the workforce size ranging from approximately 261,000–

855,000 people.15,16 Additionally, efforts to improve demographic

diversity and strengthen the resilience of this occupational group have

been hampered by the lack of information on EMS personnel. Prior

research has suggested that there is an association between a diverse

workplace and improved organizational resilience,17 as well as supe-

rior patient outcomes associated with more diverse teams of health

care clinicians.18 Language discordance between EMS personnel and

patients is also frequently cited as a barrier to providing high-quality

prehospital care.19,20 Existing studies on the demographic diversity of

the EMS workforce are dated, incomplete, or focus on newly certified

personnel.12,14,15

1.3 Goals of this investigation

Our objective was to describe the characteristics and temporal

trends of United States. Emergency medical technicians (EMTs) and

paramedics currently working in EMS as their primary paid occupa-

tion (ie, career EMTs and paramedics) in a nationally representative

sample. We focused on trends in the overall number of EMTs and

paramedics, sex and racial/ethnic diversity, and employment character-

istics to determine temporal changes that would present opportunities

to strengthen the EMSworkforce.

2 METHODS

2.1 Study design, setting, and participants

Thiswas a repeated, cross-sectional analysis of data from theAmerican

Community Survey (ACS) Public Use Microdata Sample (PUMS) files

provided by the US Census Bureau.21 The ACS is a nationally repre-

sentative, probability-based surveyof approximately3.5millionUnited

States households each year with response rates ranging from 86%

to 97% per year.22,23 The PUMS 1-year and 5-year files include indi-

vidual record-level responses to the ACS that are used to calculate

nationally representative estimates of the US population. Approxi-

mately 1%of theUS population is surveyed and included in each 1-year

PUMS file, with survey weights provided to reflect the complex survey

sampling design. In this analysis, we used the 1-year files from 2011

to 2019.

In the primary analysis, we included all responses where the

respondent indicated they were currently working as an EMT or

paramedic. These 2 certification levels comprise the majority of the

EMS workforce in the United States.3,15 We did not include emer-

gency medical responders (EMRs) because the EMR level is not

recognized as an EMS certification level by many states. EMRs often

serve in roles such as firefighter, police officer, industrial safety

team, or lifeguard.24 TheMassachusetts General Brigham institutional

review board reviewed this study and deemed it non-human subjects

research because of the de-identified nature of the publicly available

data.
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2.2 Measurements

In the ACS, the respondent’s primary paid occupation is categorized

using the Census Occupation Code based on the Bureau of Labor

Statistics Standard Occupational Classification (SOC) system. Respon-

dents can select only 1 occupation. From 2011–2017, a single SOC

code was used for both EMTs and paramedics (SOC code 29–2040).25

Beginning in 2018, the SOC was revised to distinguish between those

working as anEMT (SOCcode29–2042) andparamedic (SOCcode29–

2043).25 We assumed other state-specific EMS certification levels or

advanced EMTswould self-identify as an EMT or paramedic.

We examined demographic and employment characteristics

of respondents. Demographic characteristics included age, sex,

race/ethnicity, educational attainment, language spoken at home

(English only, Spanish, any other language), and location of residence.

Employment characteristics included annual personal earnings, usual

hours worked per week over the past 12months, commuting time, and

location of workplace. We inflation adjusted annual earnings to 2019

dollars. Usual hours worked was dichotomized in 2 ways to reflect

common EMS shift schedules: ≤40 hours or>40 hours, and ≤48 hours

or >48 hours. Commuting time was defined as the average time to

commute one-way to the respondent’s primary workplace. Finally,

we examined both the state of residence and state of workplace to

determine if the respondent lived andworked in different states.

2.3 Analysis

In accordance with guidelines published by the US Census Bureau,22

all analyses used the provided weighting variables to calculate nation-

ally representative estimates. We used replicate person weights with

the successive difference replication method (ie, direct method) to

calculate standard errors. We calculated descriptive statistics for

demographic and employment characteristics of the EMS workforce

and conducted a trend analysis using joinpoint regression.26 Weighted

least-squares regression models were fit to the aggregate, yearly

data.27 Based on established analytic guidelines for theminimumnum-

ber of observations per joinpoint, we allowed for up to 1 inflection

point using aMonteCarlo permutationmethodwithBonferroni adjust-

ment to determine if therewas a statistically significant change in slope

at theP<0.05 level.26 For trends thatwere determined to be linear, we

used log-linear models to estimate annual percent change (APC). For

non-linear trends, we used aweighted average of the slope coefficients

of the log-linear models to calculate a summary estimate, the average

APC.28

As a sensitivity analysis, we also included those respondents who

reported their occupation as a firefighter (SOC code 33–2011) as

an extended definition of the EMS workforce, acknowledging that

many firefighters also have EMS certification and provide EMS care.

Finally, using data from 2019, we compared the characteristics of

EMTs and paramedics. Owing to the large, weighted sample size and

likelihood of finding statistically significant results with little rele-

vant differences, we chose to calculate the difference in means or

The Bottom Line

Characterizing the US emergency medical services work-

force is important for system level planning. Using US Cen-

sus data, the authors found that between 2011 and 2020,

the number of persons reporting a primary profession as

emergency medical technician or paramedic increased from

216,310 to 289,830. However, only modest changes in the

demographic profile of the workforce were observed.

F IGURE 1 Estimated (weighted) number of careers EMTs and
paramedics (blue) in the United States from 2011–2019withmodeled
trend line (black). APC, annual percent change; CI, confidence interval;
EMT, emergencymedical technician

proportions and 95% confidence intervals (CI) for the difference,

rather than conducting formal statistical testing. All analyses were

conducted using Stata SE version 15.1 (StataCorp, LLC, College Sta-

tion, Texas, USA) and the Joinpoint Regression Program, version

4.9.0 (Statistical Research and Applications Branch, National Cancer

Institute).

3 RESULTS

3.1 Estimated number of EMTs and paramedics

In 2011, an unweighted total of 2085 respondents reported a primary

paid occupation as an EMTor paramedic, representing aweighted esti-

mate of 216,310 people (95%CI 204,957–227,663; Figure 1). In 2019,

this increased to an unweighted frequency of 2841 respondents, rep-

resenting an estimated 289,830 people (95% CI 276,918–302,743).

There was an annual percent increase in the total number of EMTs and

paramedics of 3.0% (95%CI 1.4%, 4.7%).

In a sensitivity analysis of the size of the EMS workforce that

included firefighters, there was an unweighted total of 5242 respon-

dents in 2011, representing a weighted estimate of 540,711 people

(95% CI 520,098–561,324; Table S1). In 2019, this increased to an
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F IGURE 2 Change in sex and racial/ethnic diversity of career
EMTs and paramedics in the United States from 2011–2019. APC,
annual percent change; CI, confidence interval; EMT, emergency
medical technician

unweighted frequency of 6620, representing a workforce size of

664,877 people (95% CI 644,437–685,318). There was a non-linear

trenddetected,with a change in trend in 2017. The average annual per-

cent increase for the EMS workforce including firefighters was 2.4%

(95%CI 0.3%, 4.5%).

3.2 Demographic characteristics of EMTs and
paramedics

There was minimal change in age of career EMTs and paramedics over

time; in 2011, the mean age was 36 years versus 35 years in 2019

(Table 1). The proportion of females increased from a low of 29% in

2014 to a high of 35% in 2019 (APC 1.4%; 95% CI 0%, 2.7%; Table 1

and Figure 2). The majority of the EMS workforce was non-Hispanic

White, though there was a statistically significant decrease over time

from 80% in 2011 to 72% in 2019, with an annual percent decrease

of 1.5% (95% CI −2.0%, −0.9%). There was a concurrent increase in

the proportion of the EMTs and paramedics who identified as Hispanic

(10% in 2011 to 13% in 2019) but little change in those identifying as

non-Hispanic Black (from 7% in 2011 to 8% in 2019). When stratified

by sex, therewas a higher proportion of non-HispanicWhite females in

2011 (82%) compared to males (79%; Table S1 and Figure S1). How-

ever, diversity increased more rapidly in females than in males over

time. In 2019, 74% of males were non-HispanicWhite (annual percent

decrease of 1.1%) whereas 70% of females were non-Hispanic White

(annual percent decrease of 2.0%). Similarly, there was a significant

decrease in the proportion of EMSpersonnelwho spoke only English at

home (from 90% in 2011 to 87% in 2019; APC −0.4%; 95% CI −0.6%,

−0.2%). Spanish was the most prevalent language other than English

spoken at homewith little changeover time (approximately 6%–8%per

year).

There was an increase in educational attainment for EMTs and

paramedics over time (Table 1). In 2011, about half of EMS personnel

reported having completed some college without obtaining a degree

and 18% had a high school diploma or less. By 2019, 2- and 4-year

degrees increased from 16% to 21% (APC 2.1%; 95% CI 0.2%, 4.0%)

and 14% to 18% (APC3.1%; 95%CI 1.1%, 5.2%), respectively. Similarly,

graduate degrees remained rare but doubled from 2% to 4%.

3.3 Employment characteristics of EMTs and
paramedics

There was a slight overall change in the annual personal earnings

inflation adjusted to 2019 dollars (Table 1). In 2011, the mean earn-

ings reported was $45,261 which increased in 2019 to $46,233 (APC

2.8%; 95% CI 1.2%, 4.4%). About half of EMTs and paramedics usually

worked more than 40 hours per week and about 30% worked more

than 48 hours perweek,with no significant change over time.Most had

a one-way commute to their primary workplace of less than 30 min-

utes, but this decreased from61% in 2011 to 55% in 2019 (APC−1.1%;

95%CI−1.8%,−0.3%). Between15%and18%ofEMTsandparamedics

each year reported a primary work place in a different state than they

lived.

3.4 Comparison of EMTs and paramedics

In 2019, there were 1476 respondents reporting their primary

occupation as an EMT, representing 152,758 people (95% CI

142,812–162,704; Table 2). There was 1365 paramedics, repre-

senting 137,072 people (95% CI 129,167–144,977). EMTs were

younger than paramedics, with amean age of 34 compared to 37 years.

EMTs also had greater sex and racial/ethnic diversity than paramedics.

Females represented 39% of EMTs compared to 30% of paramedics

(difference 9%; 95% CI 5%, 13%) and 68% of EMTs were non-Hispanic

White compared to 77%of paramedics (difference−9%; 95%CI−14%,

−5%). Fewer EMTs spoke only English at home. Paramedics had higher

levels of educational attainment, though having attended some college

without obtaining a degree wasmost common for both groups (44% of

EMTs, 40% of paramedics).

EMTs had significantly lower annual personal earnings compared

to paramedics (mean difference −$24,594; 95% CI −$30,016 to

−$19,172). Working hours also differed, with 34% of EMTs usually

workingmore than40hours perweek compared to61%of paramedics.

Commutes were generally similar, though more EMTs worked in a dif-

ferent state fromwhich they lived (18%of EMTs vs 12%of paramedics;

difference 6%; 95%CI 2%, 10%).

4 LIMITATIONS

There is no current enumerated list, database, or registry of all active

EMS personnel in the United States. Although the ACS is considered a

nationally representative survey, the estimate of the career EMSwork-

force from this data source is much lower than that provided by the

National Registry of EMTs (approximately 400,000 EMS personnel)4
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TABLE 2 Comparison of career EMT and paramedic characteristics, PUMS 2019

Variablea EMT Paramedic Difference (95%CI)

Unweighted n 1476 1365

Weighted n (95%CI) 152,758 (142,812, 162,704) 137,072 (129,167, 144,977) 15,686 (3192, 28,180)

Age (years), mean (95%CI) 34 (33, 34) 37 (37, 38) −4 (−5,−3)

Female sex, % (95%CI) 39 (36, 42) 30 (27, 33) 9 (5, 13)

Race/ethnicity, % (95%CI)

Non-HispanicWhite 68 (65, 71) 77 (74, 81) −9 (−14,−5)

Non-Hispanic Black 11 (8, 13) 5 (3, 6) 6 (3, 9)

Hispanic 13 (11, 16) 12 (9, 14) 2 (−2, 5)

Non-Hispanic otherb 5 (4, 7) 4 (3, 5) 1 (−0.9, 3)

Multiracial 3 (2, 4) 2 (1, 3) 0.8 (−0.5, 2)

Education level, % (95%CI)

High school or less 17 (15, 20) 10 (8, 13) 7 (4, 10)

Some college 44 (41, 48) 40 (37, 44) 4 (−0.5, 8)

2-year degree 17 (15, 20) 26 (23, 29) −8 (−12,−5)

4-year degree 18 (16, 20) 18 (16, 21) −0.3 (−4, 3)

Graduate degree 4 (2, 5) 6 (4, 7) −2 (−4,−0.3)

Languages spoken at home, % (95%CI)

English only 85 (83, 87) 90 (87, 92) −4 (−8,−1)

Spanish 9 (7, 11) 6 (5, 8) 2 (−0.2, 5)

Any other language 6 (5, 7) 4 (3, 5) 2 (0.2, 4)

Annual personal earnings ($US), mean (95%CI) $34,601 ($32,104, $54,320) $59,196 ($37,099, $64,071) −$24,594 (−$30,016,−$19,172)

Usual work week> 40 hours, % (95%CI) 34 (30, 37) 61 (57, 65) −27 (−32,−22)

Usual work week> 48 hours, % (95%CI) 20 (17, 23) 36 (33, 39) −16 (−21,−12)

Commuting time (1 way), % (95%CI)

0–29minutes 54 (50, 58) 56 (52, 60) −2 (−8, 4)

30–59minutes 35 (31, 38) 32 (29, 36) 2 (−2, 7)

60 ormoreminutes 11 (9, 14) 11 (9, 14) 0.1 (−4, 3)

Live/work in different state, % (95%CI) 18 (15, 21) 12 (10, 14) 6 (2, 10)

Abbreviations: CI, confidence interval; EMT, emergencymedical technician; PUMS, Public UseMicrodata Sample.
a% (95%CI) presented unless otherwise specified. All estimates are weighted unless specified.
bNon-Hispanic other race/ethnicity includes non-Hispanic American Indian or AlaskanNative, Asian, and Native Hawaiian or Pacific Islander.

or the National Association of State EMS Officials (approximately

855,000 EMS personnel),15 but it is similar to estimates from the US

Bureau of Labor Statistics (approximately 261,000 EMS personnel).16

Therefore, we (and US Bureau of Labor Statistics) have likely under-

counted the true number of people working as EMTs or paramedics.

EMS personnel who hold a different primary occupation may not be

included in these estimates. For example, those volunteering to doEMS

work, working at level other than EMT or paramedic, firefighters who

also provide EMS care, and those for whom their EMS job is a second

job would not have been classified as an EMT or paramedic in ACS. To

address this limitation, we extended the definition of the career EMS

workforce in a sensitivity analysis to include firefighters, demonstrat-

ing that the magnitude of the estimated workforce was larger but the

relative change in the workforce size was similar.

Estimates for specific characteristics may also be biased—for

example, if the predominantly male occupation of firefighters were

included in our primary analysis, the proportion of females EMTs and

paramedics may have been even lower. Inclusion of firefighters in the

definition of the EMSworkforce is also problematic, as not all firefight-

ers are required to hold an EMS certification or provide EMS care. We

are likely underestimating the proportion of EMTs andparamedicswho

speakmultiple languages, as language spoken at homemaynot indicate

all languages in which an individual could communicate. We were also

unable to account for EMTs and paramedics working for more than 1

EMS agency when examining characteristics such as commute time or

work location. Ongoing efforts to define and measure the EMS work-

force merit support so that future work to quantify and describe those

providing EMS care are less biased.
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5 DISCUSSION

According to the ACS PUMS data, we found that the estimated num-

ber of career EMTs and paramedics have increased by about 3%

per year, from 216,310 people in 2011 to 289,830 people 2019.

Extending the definition to include firefighters resulted in a similar

average annual increase (2.4% per year) but a more than doubling

of the workforce size to 664,877 people in 2019. Among EMTs and

paramedics, there have been modest increases in the proportion

of females and those of diverse racial/ethnic backgrounds, though

EMTs and paramedics remain predominantly non-Hispanic White and

male. There were significant differences in the diversity of EMTs and

paramedics, with greater sex and racial/ethnic disparities in the higher

trained paramedics. Finally, the finding that more than one quarter of

career EMTs and paramedics in 2019 reported working over 48 hours

per week speaks to the pervasiveness of overtime and risk of burnout

in EMS,29–31 raising concerns of the resilience of the workforce.

Previous estimates of the EMS workforce have used proxies of the

national workforce or convenience samples. However, many of the

reported characteristics of the workforce are reflected in the nation-

ally representative estimates we have derived from US Census data.

The 2020 National EMS Assessment from the National Association of

State EMS Officials15 reported that the mean proportion of females

across the 30 states with available data was 27.0% (range 1.0%–

70.0%). In an analysis of currently working, nationally certified EMS

personnel providing patient care from 2017–2019,3 about 24% were

female. These estimates are similar but slightly lower thanour estimate

of 35% in 2019. In a sample of newly nationally certified EMS person-

nel in 2017, about 35%of EMTs and 23%of paramedicswere female,12

compared to our estimates of 39% and 30%, respectively, in 2019.

The lack of racial and ethnic diversity in the EMSworkforce has also

been previously reported. In the 18 states that reported race in the

2020National EMSAssessment, the proportionof EMSpersonnel identi-

fying asWhite ranged from 2.0% to 91.4% (mean 50.7%).15 About 85%

of nationally certified EMS personnel providing patient care, 73% of

newly nationally certified EMTs, and 81% of newly nationally certified

paramedics were non-Hispanic White.3,12 These consistent findings

demonstrate that the magnitude of disparities might differ depending

on data source, but there is a continued need to improve the diversity

and support efforts for inclusion of females and racial/ethnicminorities

in the EMSworkforce.

There has been recent controversy regarding required education

for EMS personnel, such as a minimum requirement of an associate

degree to become licensed or certified as a paramedic.24,32,33 Regard-

less, paramedic education has largely transitioned to higher education

settings (eg, community colleges) since the requirement for program

accreditation began in 2013, and more than half of paramedic pro-

grams culminate in a 2- or 4-year degree.34 Many barriers to degree

requirements persist, but educational attainment has been steadily

increasing in EMTs and paramedics. If such degree requirements were

instituted, about half of paramedics are estimated to have already

obtained a 2-year degree or higher, and an additional 40% have

completed some college-level coursework without earning a degree.

The COVID-19 pandemic has demonstrated the need for ensuring a

robust and resilient EMS workforce; however, there is no agreed upon

method to counting the EMS workforce.2,4,15 Basing workforce esti-

mates on state or agency rosters may potentially overcount the many

EMS personnel who hold multiple state certifications or work for mul-

tiple EMS agencies.29 Our approach focusing on those with a primary

paid occupation of EMT or paramedic likely fails to capture the esti-

mated 13%of theworkforce that holds only an unpaid, volunteer job in

EMS.13 Thus, these estimates represent an imperfect descriptionof the

active EMSworkforce despite using themost nationally representative

data that are currently available.

In summary, the number of career EMTs and paramedics in the

United States has increased about 3% per year from 2011 to 2019.

Diversity of the workforce has slightly improved over time, but there

remain opportunities to continue to diversify the predominately non-

Hispanic White male occupation. Funding research to better define

and describe the EMS workforce on a state and national level is nec-

essary to promote a robust and resilient EMS workforce in the United

States.
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