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ABSTRACT
Objective: Emergency medical services (EMS) workforce demographics in the United States do
not reflect the diversity of the population served. Despite some efforts by professional organiza-
tions to create a more representative workforce, little has changed in the last decade. This scoping
review aims to summarize existing literature on the demographic composition, recruitment, reten-
tion, and workplace experience of underrepresented groups within EMS.
Methods: Peer-reviewed studies were obtained from a search of PubMed, CINAHL, Web of
Science, ProQuest Thesis and Dissertations, and non-peer-reviewed (“gray”) literature from 1960 to
present. Abstracts and included full-text articles were screened by two independent reviewers
trained on inclusion/exclusion criteria. Studies were included if they pertained to the demograph-
ics, training, hiring, retention, promotion, compensation, or workplace experience of underrepre-
sented groups in United States EMS by race, ethnicity, sexual orientation, or gender. Studies of
non-EMS fire department activities were excluded. Disputes were resolved by two authors. A sin-
gle reviewer screened the gray literature. Data extraction was performed using a standardized
electronic form. Results were summarized qualitatively.
Results: We identified 87 relevant full-text articles from the peer-reviewed literature and 250 items
of gray literature. Primary themes emerging from peer-reviewed literature included workplace
experience (n¼ 48), demographics (n¼ 12), workforce entry and exit (n¼ 8), education and testing
(n¼ 7), compensation and benefits (n¼ 5), and leadership, mentorship, and promotion (n¼ 4).
Most articles focused on sex/gender comparisons (65/87, 75%), followed by race/ethnicity compari-
sons (42/87, 48%). Few articles examined sexual orientation (3/87, 3%). One study focused on tele-
communicators and three included EMS physicians. Most studies (n¼ 60, 69%) were published in
the last decade. In the gray literature, media articles (216/250, 86%) demonstrated significant
industry discourse surrounding these primary themes.
Conclusions: Existing EMS workforce research demonstrates continued underrepresentation of
women and nonwhite personnel. Additionally, these studies raise concerns for pervasive negative
workplace experiences including sexual harassment and factors that negatively affect recruitment
and retention, including bias in candidate testing, a gender pay gap, and unequal promotion
opportunities. Additional research is needed to elucidate recruitment and retention program effi-
cacy, the demographic composition of EMS leadership, and the prevalence of racial harassment
and discrimination in this workforce.
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Introduction

The diversity of the emergency medical services (EMS)
workforce is not reflective of the population of the United
States (US) and is not projected to change significantly in

the near future (1). A workforce that is reflective of the
increasing diversity of communities in which health care
professionals serve is critical to delivering high-quality,
patient-centered care (2). As such, many areas of health
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care, including EMS, have embraced the call to develop
more diverse and inclusive workforces (3–6).

The benefits of an inclusive and representative workforce
have been demonstrated in multiple health care sectors.
Clinicians from underrepresented racial and ethnic back-
grounds are more likely to work in underserved communities,
resulting in improved access to care, patient satisfaction, and
outcomes (2). The racial and gender concordance of patients
and their health care professionals may influence treatments,
patient-clinician communication, and patient perceptions of
the care they receive (7–9). Diversity and cultural competence
in medicine have also been considered important in improv-
ing patient safety (10, 11). Finally, diverse teams are better
able to creatively approach challenges by bringing multiple
perspectives to problem solving (12).

There has been a call from EMS leaders in both govern-
ment and health care to increase workforce diversity in the
industry (5); however, a comprehensive review of current
EMS workforce composition and the experiences of underre-
presented workers in this field is lacking. Understanding the
workforce experiences of underrepresented groups is crucial
for developing strategies to improve the recruitment and
retention of diverse clinicians. Thus, we sought to identify
gaps in the literature and provide a summary of existing
knowledge to aid in the development of such recruitment and
retention strategies. The objectives of this scoping review were
to identify, summarize, and contextualize existing literature
on the demographic composition, recruitment, retention, pro-
motion, compensation, training, and workplace experiences of
underrepresented groups within EMS in the US.

Methods

Study Protocol

The scoping review followed the approach described by
Arksey and O’Malley in 2005 (13) and refined by Levac
et al. in 2010 (14). The authors followed the PRISMA
Extension for Scoping Reviews checklist (15) [Supplement
1]. The study protocol was prospectively registered in Open
Science Framework Registries Network (doi: 10.17605/
OSF.IO/EDSAH).

Inclusion and Exclusion Criteria

Given the significant variability between international EMS
systems, inclusion and exclusion criteria were selected to
reflect US-based EMS (Table 1). Studies were included if
they pertained to the demographics, training, hiring, reten-
tion, promotion, compensation, or workplace experience of
underrepresented groups in US EMS by race, ethnicity, sex-
ual orientation, or gender.

Search Strategy

Supplement 2 contains the detailed search strategy. Peer-
reviewed studies were obtained from PubMed, CINAHL, and
Web of Science Core Collection with the assistance of a med-
ical research librarian (MVI). The search was last completed
on 12 May 2021. Theses and dissertations were obtained from
ProQuest Thesis and Dissertations (last searched 04 June
2021). Additional “gray literature,” including relevant reports,
news, and editorials, was obtained from a manual search by
the lead author (JSR) of Google, EMS professional and regula-
tory organization websites, and industry media sites (i.e.,
JEMS, EMS1, EMSWorld) throughout May-June 2021.
Citation trailing was conducted to identify articles that cited
or were cited by each of the included articles. A few additional
abstracts and full-text studies were manually located during
article screening and the grey literature search and were added
to the screening pool.

Data Extraction

Reviewers were trained a priori to apply the inclusion/exclu-
sion criteria (Table 1) via a selection of prescreened
abstracts. Peer-reviewed studies and theses/dissertations
were screened for inclusion using Covidence systematic
review software (Veritas Health Innovation, Melbourne,
Australia. Available at www.covidence.org). Two independ-
ent reviewers screened each title and abstract, with disagree-
ments resolved by the lead author (JSR) in consultation with
the senior author (APJ). The full text of each article passing
abstract screening was then screened by two independent

Table 1. Inclusion/exclusion criteria.

Inclusion criteria

Population EMS personnel, including but not limited to:
� EMTs
� Advanced or intermediate EMTs
� Paramedics
� First responders
� EMS physicians

� Prehospital nurses
� Prehospital physician assistants
� Telecommunicators or dispatchers
� Firefighters
� EMS students

Content Contained stated objective relating to, or examined, or discussed the demographics of EMS workforces or training programs
—OR—
Contained stated objective relating to, or examined, or discussed the hiring, retention, promotion, compensation, training,
or workplace experience of underrepresented groups (by race/ethnicity, sexual orientation, or gender expression) within
EMS workforces or training programs

Time 1960 to present
Type Peer-reviewed studies, theses/dissertations, non-journal professional publications, editorials/op-eds, and journalism

Exclusion criteria

Language Non-English
Geography Non-US setting
Content Focused on non-EMS training or workplace activities (e.g., firefighting, hazardous materials)
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reviewers, with disagreements similarly resolved by the lead
or senior author as recommended by Levac et al. (14).
When voting to include an article after reviewing its full
text, authors were asked to extract relevant data via a
Google Form, which was tested by the authors (JSR, APJ,
AF, AH) prior to use on a selection of likely-inclusion
articles to ensure functionality and appropriate data capture.
Articles voted for inclusion but not extracted by the voting
authors were later extracted via this Google Form by the
lead author.

Data Charting and Synthesis

Extracted data were verified from the original studies by the
lead author during charting. Data were charted by the lead
author similarly to the method described by Arksey and
O’Malley (13). Briefly, data extracted from articles were
entered into a spreadsheet that included key study identi-
fiers, population, relevant demographic subgroup termin-
ology and proportions, methodology, and relevant outcomes
or conclusions. Evidence quality was informally assessed by
charting the methodology and sample sizes of included
items; however, in accordance with the scoping method-
ology, a formal quality assessment was not conducted (13).
Studies were then categorized by theme and their charted
data were compared and summarized by the lead author.
Gray literature was analyzed according to the themes identi-
fied in the peer-reviewed literature to contextualize findings
within industry discourse on these topics. As recommended
by Levac et al. (14), expert consultation was sought from
authors experienced in scoping review methodology and
qualitative EMS research (DIP and RPC).

Terminology

Recently, there have been calls to use more precise and
inclusive demographic language in biomedical research (16).
However, to assist in the critical interpretation of the litera-
ture presented in this review, when referencing studies we
have used their own demographic language .

Results

Our search of the peer-reviewed literature yielded a total of
5,122 abstracts after deduplication. Reviewers agreed on the
inclusion of 246/5122 (5%) abstracts for full-text screening,
with nine additional full-text articles added. The authors
agreed on 87/255 (34%) for inclusion (Figure 1).

The gray literature search yielded 410 items, and 250/410
(61%) were included. Included items were comprised of
216/250 (86%) from industry media sites, 18/250 (7%) from
a Google search, 13/250 (5%) from professional organization
websites, and 3/250 (1%) manually located while reviewing
other items.

General Characteristics of Included Articles

Table 2 contains a list of included studies by topic, as identi-
fied through data charting. Eighty-seven studies were pub-
lished over 32 years, from 1989 to 2021, with a majority
published in since 2012 (60/87, 69%). Most studies included
EMTs or paramedics (53/87, 61%) and compared outcomes
by sex or gender (65/87, 75%). Nearly half of the studies
included outcomes by race or ethnicity (42/87, 48%). Few
articles examined outcomes by sexual orientation (3/87, 3%)
or specified the inclusion of transgender personnel (1/87,
1%). Most studies were cross-sectional (69/87, 79%), with
the most common themes addressing the workplace experi-
ence of underrepresented groups (63/87, 72%). Fewer (11/
87, 13%) articles addressed themes of recruitment and reten-
tion. See Supplement 3 for additional characteristics and
detailed summaries of included studies.

Workforce Demographics

Workforce demographics were examined in 12/87 (14%)
studies (1, 17–27). Seven studies examined the demographics
of the workforce of EMTs (NREMT) and paramedics (NRP)
credentialed by the National Registry of Emergency Medical
Technicians, with overall findings in agreement that this
workforce is dominated by non-Hispanic White males (1,
17–22). These findings were mirrored among studies exam-
ining Advanced EMTs and the previous certification level,
EMT-Intermediates (18, 21). The proportion of females in
the NREMT workforce ranged from 27% to 43% across the
years (1, 17, 18) compared to the NRP workforce, which
ranged from 20% to 35% (1, 17). The nonwhite NREMT
workforce increased from 10% in 1999 (19) to 27% in 2017
(1). Lower rates of minority clinicians were noted in the
NRP workforce, increasing from 8% in 1999 (19) to 19% in
2017 (1).

Two studies examined the demographics of EMS fellows
and physicians (23, 24). March et al. found lower propor-
tions of female and minority EMS fellowship faculty com-
pared to emergency medicine residency programs, and 31%
and 48% of fellowship programs reported zero female or
minority faculty, respectively (23). Although a larger propor-
tion of EMS fellows were female compared to emergency
medicine residents (56% vs. 38%), there was a lower propor-
tion of minority EMS fellows compared to minority emer-
gency medicine residents (13% vs. 37%) (23).

Within the gray literature (27/250, 11%), we found
numerous reports from state, local, and federal governments
(16/27, 59%) providing similar data on the underrepresenta-
tion of female and nonwhite individuals within the EMS
workforce, in addition to several media articles covering the
lack of current workforce diversity at both local and national
levels (7/27, 26%) [Supplement 4]. No studies or reports
examined the demographics of the EMS workforce by sexual
orientation, nor reported the percentage of the workforce
identifying as transgender.
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Figure 1. Inclusion/exclusion flowchart.
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Recruitment and Retention

Workforce Entry and Exit
Eight of 87 studies (9%) evaluated workforce entry and exit
for underrepresented groups in EMS (1, 20, 24, 28–32).
Crowe et al. examined the gender of new nationally certified
EMS clinicians from 2008 to 2017 and found an increase in
female NREMT recruitment from 28% to 35%, but only a
2% increase in female NRPs (21% to 23%) (1). Over the
same period, the proportion of new minority NREMTs and
NRPs increased from 22% to 27% and 13% to 19%, respect-
ively. Most of this change was driven by an increase in
Hispanic clinicians, with a greater rate of change among
female Hispanic clinicians. The percentage of Black clini-
cians remained constant at 5% of NREMTs and 3% of
NRPs (1).

A small 2020 study qualitatively investigated the voca-
tional choice of male African American and Latino para-
medic students. The author identified three metanarratives
of career choice among these men of color: the need for
external sources of information about the profession,
ongoing support for their interest from mentors and family,
and external validation in their career choice (28).

The sole study examining EMS workforce exit among
underrepresented groups found a greater proportion of
females and minorities left the nationally certified workforce
compared to their overall proportion within this popula-
tion (29).

Lastly, one article examined diversity and inclusion initia-
tives via a survey of 47 fire chiefs in 2018; 49% of respond-
ents reported that their fire departments had diversity and
inclusion program leaders. A greater proportion of depart-
ments with such leaders publicly communicated their diver-
sity goals and had greater numbers of diversity programs
than those without (30).

No articles examined EMS clinicians’ workforce entry or
exit by sexual orientation.

Within the gray literature (57/250, 23%), a multitude of
industry media articles (44/57, 77%) covered diversity
recruitment initiatives at EMS agencies and fire departments
around the country, with the City of Saint Paul, Minnesota,
EMS Academy "Freedom House" receiving particular atten-
tion (8/57, 14%). However, no reports or studies were found
that empirically reviewed the nature of existing programs

nor examined the efficacy or outcomes of such programs.
Other media articles covered cases of alleged racial, gender,
or sexual orientation discrimination in hiring or termination
(8/57, 14%) [Supplement 4].

Education and Testing
Differences in education and testing of underrepresented
groups were examined in 7/87 studies (8%) (33–39). Two
studies examined the national demographics of EMS educa-
tors and found that, similar to the clinician workforce, a
majority of educators (33) and training officers (34) were
non-Hispanic White males.

Three articles (35–37) examined completion of the stand-
ardized NREMT and NRP exams by sex or gender. A retro-
spective cohort analysis of all candidates attempting initial
paramedic certification in 2002 found that male gender was
associated with higher odds of passing the paramedic exam
compared to female gender (35). Two analyses of EMT can-
didates unsuccessful in their initial certification exam con-
curred that female candidates were less likely to reattempt
examination (36, 37). Powell et al. found that sex was not a
significant predictor of retesting among paramedic candi-
dates unsuccessful on their first attempts, although more
females than males did not retest (16% vs. 13%) (37).

Two articles examined completion of the NREMT and
NRP cognitive exams by race or ethnicity (35, 36). Dickison
et al. found that among all candidates attempting initial
paramedic certification in 2002, Black race was associated
with a decreased odds of passing the exam in comparison to
White race (OR 0.37, 95% CI 0.31–0.45) (35). An analysis of
NREMT candidates who failed their first examination
attempts between 2007 and 2012 found that race/ethnicity
did not appear to play a substantial role in retesting behav-
ior (36).

No articles examined the education and testing of EMS
students or clinicians by sexual orientation.

Within the gray literature (13/250, 5%), media articles
provided education related to diversity and inclusion (10/13,
77%), and covered lawsuits alleging racial or gender bias in
fire department candidate testing (2/13, 15%), while a pos-
ition paper from the National Association of EMS Educators
argued for increased diversity in EMS education and the
teaching of cultural competency in curricula [Supplement 4].

Table 2. Included full-text articles by theme.

Study Theme (references) Number (N¼ 87) Percentage (%)�
Workforce Demographics (1, 17–27) 12 13.8
Recruitment and Retention
Workforce Entry and Exit (1, 20, 24, 28–32) 8 9.2
Education and Testing (33–39) 7 8.0
Compensation and Benefits (24, 40–43) 5 5.7
Leadership, Mentorship, and Promotion (24, 31, 32, 44) 4 4.6

Workplace Experience and Occupational Wellbeing
Stress, Burnout, Job Satisfaction, and Absenteeism (45–63) 19 21.8
Mental Health (32, 47, 50, 64–75) 15 17.2
Health Behaviors (32, 62, 75–83) 11 12.6
Harassment and Bullying (24, 31, 64, 84–88) 8 9.2
Occupational Violence (24, 86, 87, 90–94) 8 9.2
Occupational Injuries (96–102) 7 8.0
Gender in the Workplace (103, 104) 2 2.3

�non-mutually exclusive categories, percentages may not add to 100.
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Compensation and Benefits
Compensation or benefits were evaluated in 5/87 studies
(6%) (24, 40–43). In two national samples of EMTs and
paramedics, female respondents reported lower annual pay
than their male counterparts (40, 41). For paramedics, esti-
mates of this difference ranged from $4,000–$5,000 (40) to
$7,000–$11,000 in a larger survey (41), while among EMTs,
the difference was more pronounced, with females reporting
annual pay of between $10,000 and $15,000 less than males
(41). A small survey of women EMS physicians found that
39% of respondents reported experiencing pay or promo-
tional discrimination during their careers (24).

Three articles examined compensation by race, largely
focusing on paramedics; none found significant differences
in the pay of minorities compared to White EMS clini-
cians (40–42).

No studies examined compensation by sexual orientation.
One article discussed maternity benefits available to

female firefighters, finding that a large proportion of depart-
ments lacked maternity leave (20%) or pregnancy policies
(24%) (43). No studies were found that examined other
types of benefits, nor that examined benefits by race, ethni-
city, or sexual orientation.

In the gray literature, one media article (1/250, <1%)
covered a case of sexual orientation discrimination in which
a paramedic was denied benefits for a same-sex partner
[Supplement 4].

Leadership, Mentorship, and Promotion
Four of 87 studies (5%) examined leadership, mentorship,
and promotion in EMS by sex/gender (24, 31, 44) or race/
ethnicity (32). A small 1991 survey of volunteer agencies
found that fewer women than men had served as clinical or
operational officers (21% vs. 42%) and women were less
likely to have officer positions when compared to men with
the same level of experience (44). A larger nationwide sur-
vey of firefighters in 2015 found that more women than
men felt promotions were not decided upon fairly (41% vs.
16%) and felt gender was a barrier to their career develop-
ment (44% vs. 5%) (31).

One article examined mentorship; this 2019 survey of
female EMS physicians found that, among the 48% of
respondents who reported receiving mentorship, a minority
reported female mentorship, which was usually from a
remote rather than local mentor (41% vs. 15%) (24).

One study examined promotion by race/ethnicity, finding
that minority firefighters were more likely to hold low, non-
officer/chief ranks compared to their White counterparts in
a national sample (32).

No studies were reviewed that examined leadership, men-
torship, or promotion by sexual orientation.

In the gray literature (26/250, 10%), numerous industry
media articles discussed leadership “firsts” (9/26, 35%)
largely related to sex/gender, such as the hiring of first
female fire chiefs, firsthand accounts from women leaders in
EMS (6/26, 23%), and cases of gender discrimination in pro-
motion (7/26, 27%). Discourse on leadership from nonwhite
or LGBTQI persons was largely absent. [Supplement 4]

Workplace Experience and Occupational Wellbeing

Stress, Burnout, Job Satisfaction, and Absenteeism
Nineteen of 87 articles (22%) examined various facets of
occupational wellbeing in underrepresented groups. Thirteen
articles examined occupational stress (45–51) or burnout
(51–57), four examined job satisfaction (58–61), and two
examined absenteeism (62, 63).

Of three studies (45–47) examining occupational stress by
sex or gender among large NREMT and NRP cohorts, two
found possible increased stress among female personnel (45,
46) while the third (47) and three smaller studies (48–50)
found similar stress between sex/gender groups. Six articles
examined burnout among EMTs or paramedics by sex or gen-
der with varying results (52–57). Three of four studies exam-
ining job satisfaction found no differences by sex or gender
(58–60), including in one large National Registry cohort (58).
The two articles examining absenteeism both found greater
absenteeism among female EMS workers (62, 63).

Five (47, 51, 52, 55, 57) of six studies (47, 51, 52, 55–57)
examining occupational stress or burnout by race/ethnicity
found that nonwhite personnel had similar or lower indica-
tors of occupational stress or burnout compared to White
peers. The sole article examining job satisfaction by race/
ethnicity found no between-group differences (61). The sin-
gle study of absenteeism by race found no difference in
missed workdays between White versus minority personnel
in a large National Registry cohort (62).

One study examined occupational wellbeing by sexual
orientation; the authors found no difference in rates of com-
passion fatigue between personnel identifying as heterosex-
ual, homosexual, or other sexual orientation (56).

No gray literature items were found that directly related
to occupational wellbeing by sex/gender, race/ethnicity, or
sexual orientation.

Mental Health
Fifteen of 87 studies (17%) examined mental health among
underrepresented groups in EMS, including suicidality
(64–71), post-traumatic stress disorder (PTSD) (66, 72–74),
and depression or anxiety (32, 47, 50, 75).

Suicidality. Eight studies examined suicidality by sex or gen-
der (64–70), race/ethnicity (65, 68–71), or sexual orientation
(65). Three studies examining the prevalence of suicidality
among female firefighters found that a large proportion
reported had experienced suicidal ideation during their car-
eer (64, 65) or lifetime (66). Two studies comparing rates of
suicidality by sex or gender found no significant differences
in the reported history of career suicidality by sex (68) and
no significant gender differences in deaths due to suicide
among EMS personnel between 1999 and 2013 (69). In con-
trast, a 2018 analysis of firefighters found female gender was
associated with greater suicidality (70).

Among the five studies comparing various measures of sui-
cidality by race or ethnicity, four found no association (65,
69–71); nonwhite respondents in these studies were predom-
inately Black or Latino However, a 2015 survey of firefighters
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found that those identifying as Native American or Alaska
Native were significantly more likely than White peers to
report experiencing suicide ideation, plans, attempts, and
non-suicidal self-injury during their careers (68).

A study of women firefighters found no association
between suicidality and sexual orientation (65).

In the gray literature (3/250, 1%), media articles discussed
instances and experiences of suicidality (2/3, 67%)
[Supplement 4].

PTSD. Two small studies examining PTSD among cohorts
of women firefighters found similar rates of probable PTSD
(19–20%) (66, 72). Stanley et al. (2019) noted that greater
social support from supervisors was a significant predictor
of lower PTSD severity scores (72). A 2007 thesis—the only
study that directly compared PTSD symptomatology by gen-
der—found women EMTs and paramedics in the
Appalachian region reported higher mean scores for PTSD
symptoms than men (73). A 2019 analysis of women fire-
fighters compared their observed PTSD prevalence (20%) to
previously published rates among male firefighters ranging
from 4 to 22% and posited that female firefighters may be at
higher risk of PTSD (66).

No studies compared rates of PTSD by race/ethnicity or
sexual orientation.

Depression and Anxiety. A small survey of female firefighters
found that 22% of career and 39% of volunteer respondents
scored in the range of concern for depression (using the
Center for Epidemiologic Studies Depression Scale Revised-10)
and a greater proportion of female career firefighters scored in
the range of concern for depression than females in the general
population (75). However, a larger survey of NREMTs and
NRPs found that female respondents were less likely to score
as depressed (using the Depression Anxiety Stress Scale-21)
compared to male peers (47).

Regarding depression by race or ethnicity, the latter study
found that minority respondents were less likely to score as
depressed when compared to non-minority peers (47). A
more detailed analysis among male career firefighters
between 2007 and 12 found that minority firefighters based
in minority-dominated communities had the lowest preva-
lence of lifetime depression diagnosis (4%), while minority
firefighters in White-dominated communities had the high-
est (10%) when compared to White firefighters in either
type of community (32). Bentley et al. in 2013 also exam-
ined anxiety (via the Depression Anxiety Stress Scale-21)
and found similar rates of anxiety by sex and race (47).

No studies examined depression or anxiety by sexual
orientation.

In the gray literature (2/250, 1%), a media article
described a clinician’s experiences with anxiety and depres-
sion [Supplement 4].

Health Behaviors
Eleven of 87 studies (13%) examined health behaviors
among underrepresented groups in EMS, including the use
of alcohol (32, 75–81) and tobacco products (32, 62, 80–83).

Hazardous Alcohol Use. Alcohol use by sex/gender (75–81)
or race/ethnicity (32, 76, 80, 81) was examined in eight stud-
ies, seven among firefighters (32, 75–80) and one among
EMTs and paramedics (81). A study using the Alcohol Use
Disorders Identification Test-C in firefighters found high
rates of concerning use among women (64–68%), which was
comparable to men (63%) (77). A second study using the
same instrument also found similar average scores between
males and females, but with both group’s means below the
range of concern (76). Studies using the CAGE
Questionnaire found lower but varying rates of potentially
hazardous use among female firefighters (78–80). Five stud-
ies examined binge drinking among firefighters by sex or
gender, with four finding high rates among females (75,
78–80). The sole study of alcohol use among EMTs and
paramedics found that female personnel drank fewer alco-
holic beverages per day compared to males (81).

Three studies among firefighters found minority person-
nel reported similar or less hazardous drinking behavior
compared to White peers (32, 77, 81).

No studies were found that examined alcohol use by sex-
ual orientation.

Tobacco Use. Two studies and one thesis examining cigar-
ette smoking among EMTs and paramedics by sex or gender
found greater cigarette smoking behavior among female
EMS personnel compared to males (62, 81, 82).

Three studies examining cigarette smoking by race/ethni-
city found that nonwhite/minority EMS personnel reported
similar smoking behavior compared to White peers (62, 80,
81). Two studies examining rates of smokeless tobacco use
among firefighters by race/ethnicity found decreased odds of
current use among minority personnel compared to White
peers (32, 83).

No studies were found that examined tobacco use by sex-
ual orientation.

Harassment and Bullying
Harassment or bullying of underrepresented groups among
EMTs and paramedics (84, 85), firefighters (31, 64, 86–88),
and female EMS physicians (24) was examined in 8/87 (9%)
of studies.

Fullerton et al. found no differences in bullying by gender
among EMTs and paramedics in New Mexico (84), while a
larger study of NREMTs and NRPs reported females had
greater odds of experiencing frequent workplace incivility
compared to males but found no difference between rates of
workplace incivility by race/ethnicity (85).

Four articles specifically queried respondents on their
experiences of sexual harassment, with all finding high rates
among women EMS personnel, including firefighters and
EMS physicians (24, 64, 86, 87). No articles specifically
examined sexual harassment among non-firefighter female
EMTs or paramedics.

Two studies described experiences of harassment or bul-
lying through an intersectional lens of race and gender
among firefighters with differing results (87, 88). A mixed-
methods study of Black women firefighters recruited in 1992
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found a pattern of negative workplace interactions, varying
from openly racist or sexist hostility to more subtle or silent
exclusion, differential training, treatment, or supervision,
and lack of support (88). A differing 2019 survey did not
specify overall rates of bullying or harassment but found
there was no difference in the severity of discrimination or
harassment by race/ethnicity (87).

No studies were found that examined harassment or bul-
lying by sexual orientation.

In the gray literature (80/250, 32%), numerous media
articles examined harassment or bullying. Topics included rele-
vant lawsuits or other legal actions (50/80, 63%), sexual harass-
ment (33/80, 41%), and racist harassment (14/80, 18%)
[Supplement 4]. A 2019 report from the US Fire
Administration cited a 1995 survey, which found that 88% of
career and 83% of volunteer women firefighters had been sub-
jected to one or more types of sexual harassment at some point
in their careers (89). This report concluded that the culture of
the fire service needed to change to be more inclusive of
women and provided proposed strategies for such change (89).

Occupational Violence
Eight of 87 studies (9%) examined occupational violence by
sex or gender (24, 86, 87, 90–94). Two studies examined rates
of occupational violence in samples of women firefighters and
found that in 1990, 17% reported having experienced “acts of
violence” to person or property by coworkers or their spouses
(86) and in 2019, 5% reported having experienced assaults
because of their gender (87). In a sample of female EMS physi-
cians in 2019, 23% and 7% reported having experienced work-
place physical or sexual assault, respectively (24).

Two national studies of EMTs and paramedics found that
females may have a greater risk of occupational violence
(90, 91), while two smaller regional surveys of EMTs and
paramedics did not find differences in overall rates of work-
place violence by sex or gender (93, 94). However, one of
these studies, a survey of Detroit-area EMS workers, found
that women were more likely to be assaulted by EMS cow-
orkers compared to male peers (94).

The sole study examining occupational violence by race
or ethnicity, a survey of patient-initiated violence toward
NREMTs and NRPs, did not find an association between
race and rates of physical or verbal assault (91).

No studies examined sexual assault among firefighters,
EMTs, or paramedics. No studies examined occupational
violence by sexual orientation.

Within the gray literature (8/250, 3%), media articles (7/
8, 88%) covered cases of sexual assault in EMS workplaces
[Supplement 4]. A 2019 National Association of EMTs sur-
vey found much higher rates of occupational violence than
those reported above, but a greater proportion of men than
women reported having been physically or verbally assaulted
(95). However, women respondents reported feeling some-
what less safe at work than men (57% vs. 64%) and were
less likely than men to report violence to their agency (95).

Occupational Injuries
Seven of 87 studies (8%) examined various facets of occupa-
tional injury among EMTs and paramedics by sex or gender
(96–102). A survey of workplace injuries among NREMTs and
NRPs from 1999–2005 estimated that females had a greater
prevalence of workplace injury (11% vs. 9% for males) and
45% increased odds of injury in the prior 12months (96). Two
retrospective cohort studies using case data from the Bureau of
Labor Statistics found that female EMTs and paramedics
accounted for a disproportionate share of EMS occupational
injuries (97, 98). Despite comprising approximately 27% of the
workforce in 2003–08, females accounted for 45% of overall
reported EMS occupational injuries in 2003–07 (97) and 53%
of reported transportation-related EMS occupational injuries in
2006–08 (98). Lastly, a small 2017 qualitative study examining
the role of gender in safety behaviors among female firefighters
and paramedics nationally hypothesized that female gender
might improve safety through various behaviors, including
consideration of risks and benefits and improved injury report-
ing (102).

No studies were found that examined occupational inju-
ries by race/ethnicity or sexual orientation.

A 2019US Fire Administration report using Bureau of
Labor Statistics data from 2011 found that women firefighters
have a 1.8-fold higher risk of occupational illness or injury (89).

Gender in the Workplace
Two small studies (2/87, 2%) examined general ways in
which gender functions in the EMS workplace (103, 104).

A 1998 mixed-methods study of EMTs and paramedics in
Louisiana found that most respondents (74% of males and
90% of females) reported no work-partner gender preference.
However, the authors also noted that a variety of gendered
perceptions were prevalent, such as perceptions of physical
strength and men’s versus women’s ability to play authorita-
tive roles in the EMS environment. Lastly, they noted several
structural factors affecting gendered experiences of the work
environment, such as living quarters not conducive to mixed-
gender crews and policies prohibiting an ambulance from
operating with two female paramedics (103).

A 2016 sociology dissertation extensively discussed inter-
sections of work, gender, and emotional labor among 30
paramedics on the West Coast. A key exploration focused
on the idea of heroism and the way in which certain work
done by paramedics (such as caregiving tasks) was not
viewed as “heroic” given a feminized conception of such
“emotional” labor, despite being an important aspect of their
occupational identity (104).

The relevant gray literature (4/250, 2%) was dominated by
opinion pieces in which EMS personnel discussed their views
on gender and EMS culture (3/4, 75%) [Supplement 4].

Discussion

Workforce Demographics

Diversity in the EMS workforce remains a significant chal-
lenge. Women and nonwhite personnel continue to be
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underrepresented in EMS training, education, and the work-
force, irrespective of training level. Research on LGBTQI
personnel is largely absent. This lack of diversity mirrors the
experience of other health care disciplines, including physi-
cians and nurses (105, 106).

Recruitment

Recruitment of women and Hispanic EMS personnel at the
EMT level has increased. However, recruitment of Black
personnel continues to lag. Furthermore, women and non-
white clinicians who are recruited face challenges in both
the pre-hiring and education phases of their careers.
Although recent data are lacking, a majority of EMS educa-
tors in 2003–04 and a majority of training officers in 2011
were non-Hispanic White males. Women and Black candi-
dates may be less likely to pass the National Registry para-
medic cognitive exam compared to men and White
candidates, respectively, raising concern for potential bias in
these exams. Additionally, the finding that women may be
less likely to reattempt the National Registry EMT cognitive
exam after an initial unsuccessful attempt points toward sys-
temic barriers to entry. Additional barriers may include
unequal pay compared to colleagues who are men or societal
pressures to place family ahead of career. In the fire service,
there have been at least two high-profile lawsuits at major
departments alleging racial or gender discrimination in pre-
hiring testing. Overall, these results raise the concern for
systemic barriers to EMS certification for both women and
Black candidates.

Approaches to addressing disparities in medical educa-
tion, including pipeline programs and innovative admissions
practices, have resulted in marginal improvements in
recruitment of nonwhite clinicians (105, 107). Structural
racism and stereotyping are proposed factors limiting the
success of such programs and likely also affect EMS.
Additionally, the unintended creation of exclusionary envi-
ronments through implicit and explicit bias, especially
involving Black men, threatens efforts to increase diversity,
equity, and inclusion (108).

Retention

Attrition among women and nonwhite EMS personnel may
be higher than among men and White personnel. We
hypothesize that lack of pay parity is one driver of attrition
among women. The gender pay gap across industries has
persisted despite improvements over the past decades (109),
and EMS has not been spared. Female EMS professionals
earned between $4,000 and $15,000 less annually than males,
according to data from 1999 to 2008. This disparity is par-
ticularly pronounced at the EMT compared to paramedic
level. The 1999–2008 data from NREMT did not suggest a
race or ethnicity-based pay gap between White versus
minority personnel, although the limited resolution of the
minority category in these data makes it difficult to extrapo-
late this conclusion to particular racial or ethnic groups.

Other compensation and benefits such as maternity leave
remain poorly studied in EMS.

Another key driver of attrition may be opportunities for
advancement. Women and nonwhite individuals are likely
to experience disparities in recruitment and selection for
leadership positions. Industry media coverage of leadership
“firsts” and overall workforce demographics suggest a pau-
city of women leadership in EMS. However, formal data are
lacking. Limited data hypothesize that nonwhite firefighters
may be less likely to hold leadership ranks, while data on
nonwhite leadership in non-fire EMS appear to be absent.

Workplace experience is a third likely driver of attrition,
with occupational safety, including exposure to harassment
and violence, being of particular concern. Sexual harassment
is highly prevalent among women firefighters, although the
prevalence may have decreased since the 1990s, and limited
recent data suggest a similarly high prevalence among
female EMS physicians. Women in EMS may also be more
likely to experience workplace violence and injury.

Despite extensive coverage of relevant lawsuits in the
media and discussion in industry opinion pieces, empirical
data are absent on sexual harassment among non-firefighter
EMTs and paramedics. Furthermore, despite media coverage
of racist incidents and relevant lawsuits, empirical data on
racial harassment and bullying in EMS were not found in
this review.

Recommendations

Structured and innovative efforts to increase diversity, equity,
and inclusion in EMS must include deliberate actions to com-
prehend and address deeply rooted barriers such as structural
racism, racial and gender stereotyping, and implicit bias. EMS
organizations seeking to increase diversity should develop
strategic plans that include a needs assessment to evaluate the
representativeness of their own workforce in relation to the
community served, as well as the creation of diversity and
inclusion leadership positions. Such leaders should design and
implement programs based on these needs assessments to
improve the recruitment, retention, and workplace experience
of underrepresented groups, including women, nonwhite per-
sonnel, and LGBTQI personnel.

Furthermore, a formalization of efforts to study the effi-
cacy of and implement such recruitment and retention pro-
grams is needed. While our review did not identify any
literature to support specific approaches, there are reports of
programs that have shown some success and warrant further
research (110, 111). Future efforts should account for the
workplace and societal experiences of underrepresented
groups, including systemic barriers to entry. After recruit-
ment, the pre-hiring, education, and testing processes should
reflect the varying needs of potential candidates. There
should be careful consideration of the potential for stereo-
type threat with respect to women and nonwhite individuals
during the development and use of standardized testing.

Retention of EMS personnel is likely closely tied to work-
place experience, fair compensation, and opportunities for
advancement. All EMS entities should proactively review

PREHOSPITAL EMERGENCY CARE 9



their compensation to ensure pay parity among professionals
of equal experience, regardless of race, gender, or sexual
orientation. Additionally, well-delineated job-protected poli-
cies and procedures for family and medical leave—maternity
leave in particular—should become an integral part of high-
performing EMS entities. Lastly, such entities should exam-
ine internal practices for promotion and recruitment into
leadership positions, to ensure the process is transparent,
equitable, and reflects the diversity of the commu-
nity served.

Progress has been made in preventing harassment, bully-
ing, and discrimination in the EMS workplace, but signifi-
cant effort is still needed to eradicate them. This scoping
review reveals that research in prevention methodology is
lacking, particularly in the mechanisms of reporting, investi-
gating, and implementing strategies to prevent sexual harass-
ment, bullying, and discrimination against women EMS
clinicians. A transparent, zero-tolerance environment should
accompany robust reporting mechanisms that are non-puni-
tive and non-retaliatory. Recruitment of underrepresented
personnel into leadership positions is a culture-affecting fac-
tor that we hypothesize may reduce negative behaviors
toward underrepresented EMS clinicians and thus may
improve retention.

Limitations

This scoping review is inherently limited by the existing lit-
erature that was reviewed, and by the scoping methodology.
As the aim of a scoping review is to be broadly inclusive
(13), a formal quality assessment was not conducted, which
limits the strength of conclusions based on our findings.

There are additional characteristics within the workforce
that were not assessed in this review, such as diversity in
nationality, socioeconomic status, language, religion, ability,
and age. Such characteristics likely influence the workplace
experience in an intersectional manner unexplored here.

Studies were inconsistent in their use of demographic ter-
minologies such as race, ethnicity, sex, and gender. This
complicates the interpretation of our findings for diverse
populations. Given that gender (socially constructed and
enacted roles and behaviors within a dynamic cultural con-
text) is generally of more relevance to studies of the work-
force than one’s sex (chromosomes or sex organs) (112), we
recommend the term gender be used in place of sex for
future demographic data capture of the EMS workforce.
Similarly, race and ethnicity refer to socially constructed
aspects of identity and heritage that may overlap or be
exclusive, depending on the individual. Combining race and
ethnicity or using dichotomized variables (e.g., minority vs.
non-minority) hinders the accurate representation of experi-
ences among included populations or, in the case of gender,
excludes those identifying as transgender or non-binary. In
doing so, we do a disservice to our colleagues by obfuscating
their experiences and thus perpetuating systemic inequities.
We recommend that future researchers in the field use the
best practices outlined recently by Nahmias et al. for opera-
tionalizing demographic variables: ensuring that

demographic variables are self-reported and, “[including] at
least a nonbinary gender variable and a more inclusive than
Hispanic/Latino and not-Hispanic/Latino ethnicity category,”
at a minimum (16).

Conclusion

The existing literature demonstrates continued underrepre-
sentation of women and nonwhite personnel in the EMS
workforce. Additionally, these studies raise concerns for per-
vasive negative workplace experiences including sexual har-
assment and factors that negatively affect recruitment and
retention, including bias in candidate testing, a gender pay
gap, and unequal promotion opportunities. Additional
research is needed to elucidate recruitment and retention
program efficacy, the demographic composition of EMS
leadership, and the prevalence of racial harassment and dis-
crimination in this workforce.
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