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A systematic review of continuing education for emergency

medical technicians

Min Seong Kang! - Woo-Jong Kim? - Bo Youl Choi!
"Department of Preventive Medicine, College of Medicine, Hanyang University
2Graduate School of Dental Hygiene, Yonsei University

=Abstract =

Objectives: This study aimed to combine the satisfaction survey results and suggestion for continuing

education of the emergency medical technicians through a systematic review of continuing education of
the emergency medical technicians.

Methods: This review focused on previous studies published until 2020 that were associated with the
continuing education of emergency medical technicians. We followed the guidelines set for each phase
of the study and selected the 26 studies that met the selection criteria for the analysis.

Results: The level of satisfaction with continuing education for emergency medical technicians was low.
The most frequently suggested method for continuing education was patient case presentation. The
answers to the desired training subjects of the continuing education program varied. Finally, studies on
continuing education have not been published continuously.

Conclusion: To enhance the satisfaction and competence of continuing education, we need to provide
various programs that reflect the needs of emergency medical technicians attending maintenance
training. In addition, various methods should be considered to improve the attendance rate for
continuing education, and further investigations and research should be actively conducted on continuing

education in the future.
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Domestic database References

RISS 26

Non-original article
(n=26)

KCl 27
KISS 74

Non-k or
Non-english Full text not available
(n=9) n=6)

National Assembly Library 307

Hand-search
references
n=1)

References References

|
References References

(n=103) (n=25)

References
(n=25)

=
Final References

(n=26)

Foreign database References (n=1.986) §|; (n=1.812) | 1]

PUBMED 1,367 | - — - —
Excluded Exclusion Criteria Exclusion Criteria
EMBASE 144 duplicates removed by | removed by
(nE 174) titles and abstracts Full text articles
= (n= 1,700 ) (n=46)
Grey literature References
Kyobo Scholar 41
| dentification | | Screening | | Eligibility | | Inclusion

Fia. 1. Selection flowchart for the systematic review.
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Table 1. Quality assessment quantitative studies

o Yes. Partial No. N/A
Criteria
n(%) n(%)  n(%) n(%)
1 Question / objective sufficiently described? 19(86.4%) 3(13.1%) 0(0.0%)  0(0.0%)
2 Study design evident and appropriate? 22(100.0%)  000.0%) 000.0%)  0(0.0%)
Method of subject / comparison group selection or
3  source of information / input variables described and ~ 19(86.4%) 2(9.1%) 1(4.5%)  0(0.0%)
appropriate?
Subject (and comparison group, if applicable) charac- 0 0 ) o
4 teristics sufficiently described? 17(77.3%)  5(22.7%)  0(0.0%) 0(0.0%)
If interventional and random allocation was possible, " 0 " "
5 was it described? 0(0.0%) 000.0%) 000.0%) 22(100.0%)
If interventional and blinding of investigators was possi- ” 0 " 0
6 ble, was it reported? 0(0.0%) 000.0%) 000.0%) 22(100.0%)
If interventional and blinding of subjects was possible,
7 was it reported? 0(0.0%) 0(0.0%)  000.0%) 22(100.0%)
Outcome and (if applicable) exposure measure(s) well
8 defined and robust to measurement / misclassification ~ 20(90.9%)  2(9.1%) 000.0%)  0(0.0%)
bias? Means of assessment reported?
9  Sample size appropriate? 22(100.0%)  000.0%)  0(0.0%)  0(0.0%)
10 Analytic methods described/justified and appropriate? — 17(77.3%) 5(22.7%) 0(0.0%) 0(0.0%)
1 Slj)ltn;% estimate of variance is reported for the main re- 14(63.6%)  6(27.3)  2(9.1%) 0(0.0%)
12 Controlled for confounding? 1(4.5%)  000.0%) 1(4.5%) 20(91.0%)
13 Results reported in sufficient detail? 12(54.5%) 8(36.4%) 2(9.1%)  0(0.0%)
14 Conclusions supported by the results? 14(63.6%) 5(22.1%) 3(13.7%)  0(0.0%)
sl AFeA qgtor, o ol dolel & A 2A, B4ES Y AN, nrEse 3
A3 BAol dal AFeA B £E 1WA B AL WLz gEE - A
B4 A% AR ge AFHA Qe =B 1 neus A 2AS AYE E 089 B
Hol] 91l tiTable 2). d FTHE 2 B, 3HL =29 EHo|t
1089 &3 F 9892 HEXAE AAER A,

Shin 5619 dF7te] ] EA](comparative

analysis) & A3ttt By BhHS A

74
oE& Y AGE AT FAHoE Ao,
A Yol A B He) 2A e Bews W

H AN F AE BT e AT &
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Table 2. Quality assessment qualitative studies

o Yes. Partial No.
Criteria
n(%) n(%) n(%)
1 Question / objective sufficiently described? 4(80.0%) 000.0%) 1(20.0%)
2 Study design evident and appropriate? 3(60.0%) 1(20.0%) 1(20.0%)
3 Context for the study clear? 4(80.0%) 1(20.0%) 0(0.0%)
4 Connection to a theoretical framework / wider body of 3(60.0%) 9(40.0%) 000.0%)
knowledge?
5 Sampling strategy described, relevant and justified? 3(60.0%) 1(20.0%) 1(20.0%)
6 Data couection methods clearly described and 3(60.0%) 0(0.0%) 2(40.0%)
systematic?
7 Data analysis clearly described and systematic? 3(60.0%) 000.0%) 2(40.0%)
Use of verification procedure(s) to establish
8 redibility? 3(60.0%) 0(0.0%) 2(40.0%)
9  Conclusions supported by the results? 4(80.0%) 1(20.0%) 00.0%)
10 Reflexivity of the account? 1(20.0%) 3(60.0%) 1(20.0%)

= F2oe Agagn
BERS FBo s Alkd BHe % 59
oz Fy 2@ 19, F9 2o 4:olgir}
(Fig. 2

Classification Comrestic Farelgn Total

Status of Continuing

7 3 10
Education
Suggestion of Continuin,
=8 ) £ 2 10 12
Education Methods
5 ti f Contin
uggestion of Continuing 1 4 5

Education Subdscts

* Research types were double counted.

FE 20208712 F

S 963 o]
Hozx He

agso] A 2o, A2
M= A7 AAHUES & 5 Ak 53,
WS A% 4ot g e A8

10

4

Suggestion of Continuing  Suggestion of Continuing
Education Methods Education Subjects

Status of Continuing
Education

m Domestic » Foreign

Fia. 2. Research trend related to continuing education for the EMT.
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ta source and analysis unit / number of obseivations
Domestic Foreign
Author Data collection country Analysis  Year of data  Number of Number of -
(Year (Aren) method collection  survey subjects response surveys I'st emergency  2nd emergency e em o s
o ) " medical technician medical technician =% S
Roberts et al. United states of america Survey P B
(1988) [15] “aliforn analysis 352 i 17
P Republic of korea P
Coonas ot (Gyeonggi/ Gangwon/ . 2002 290 290 20 200
{(2003) 181 ’ anaiysis
2010 476 476
Re
Bae et al. ¢ Survey - _— . oo -~
(2012) [7] D analysis <y J 369 295 94
Bus
Re;
P 2010 299 215 114 101
(Dag;
Ireland 2012 399 399 399
Treland 2012 789 789 789
analysi
Rep”g};:;fl)k"“a a?{;‘;‘glyg 2014 150 150 108 49
Republic of korea
Park et al. : Survey
(2018) [4] (Gyeonggi/Chungcheong analysis 2018 9992, 999 146 76
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Table 4. Status of continuing education
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Evaluation of continuing education

Author
(Year) Satisfaction with continuing .. Number / time of desired The most wanted subject . .
cation Training hoursfcount remuneration training of continuing education. Desired leaming method
- Non clinical issues :
job-stress/burn-out
Roberts et al. R ~ - clinical issues : R
(1988) [15] Cardiovascular disease,
handling and administration
of hazardous substances
- The degree to WhiCh it is help- - Basic life support (93.7%)
Choi et al. %‘/L;; Sgaslacttilscfeactco?;npfl?ﬁsat- ~ Once a year, 4 hours - Clinical emergency Field-oriented curriculum
10/ N 19,
(2003) [8] isfactory) 30.4%’, ‘Normal (48.0%) Bleed}?ng and shock contents (43.0%)
H (92.1%)
38.3%
- 119 Paramedic's Continuing ed- . . .
ucation does not reflect the 5:T;Clrl§g1:;et t]tiit 31‘10; ii.mes - Conducted once a year
Kim et al. needs of paramedics. e (41.6%) - .
(2010) [9] - 55.1% Of ‘respondents did not _ & Y&r (64.0%) - Less than 4 hours BLS(Basic life support) Lecture + Practice
. o . - More than 4 hours-less than 5 0
know' and ‘did not help im- h (45.1%) (67.2%)
prove their work'. S 7
- Korean completion standard :
more than 4 hours a year
- American completion standards
* it varies from state to state /
Shin et al. _ 72 hours total based on DOT ~ _ R
(2010) [6] national standard
- Japan completion standards : 1
hour for 2 years is converted to
1 hour, at least 128 hours
(recommended)
- I'st emergency rpedicgl techpi-
Buc cral. (4 0 e Sd Wb R ticivate cach year (Gopg)  MOre than 4 hours < ey ALS(Advanced Life - Quality improvement of
Y . 0 9, i
(2012) [7] emergency medical technicel than 8 hours (63.2%) Support) (40.0%) education
personnel.
aa Conducted once or twice . .
Rho et al. - Participation once a year Automatic external defib- .
a year (31.1%) : Theory+ Skill
(2012) [18] (44.1%) - 4 times a year (31.19)  Tilator method (73.9%)
Paramedics and advanced
Knox et al. R - 20 hours or less per year 21-40 hours a year - Practical training scenarios paramedics and a blended
(2013) [16] (24.0%) (25.0%) (97.0%) learning approach with
e-learning.
Knox et al. R - 20 hours or less per year 21-40 hours a year - Practical training scenarios Ied;xced model approach of
(2014) [17] (21.6%) (35.0%) (94.0%) (compulsory+spontaneously)
~ e - Respiratory system emer-
Hong et al. %p?:zﬁyyalnrgp?ﬁvgmems ?elp B Blow 4hour (65.3%) gency measures (12.0%) - Lecture training 50.0%
(2014) (2] 59 80/) 0" percent o o 270 - Special emergency meas- - Off-line training 42.7%
e ures (12.0%)
- Continuing education
according: Time satisfaction
* Hospital EMT- 1< 119 EMT-1T . .
- Continuing education according ° Sh();rzntll u}gﬁed_ucsaglonagiob
* Method satisfaction: 119 Ffl\?[ifs- IC s-ngp%rMTo_nn
* - . )
Park et al ]15\% EMT- 1,1I) Hospital - Assessment and manage- - Needs of continuing
(;(5183 [ 4j * Car : - - ment of multiple trauma education topics:
eer 28 ( < 13 . h ; ;
Contingi . patient Hospital EMT:
- Continuing education Theory+practical traini
according- Topic satisfaction: 119 E};\/I”IP Off-li raining
Pistaghun g " ¢ Off-line
Hosipital EMT- I { medical traini
EMTI,T raining
* Career =8 ( < 13,
* Age 20s < 40s
=2 = = A [e] 2~ O 3T o
IE Asdvete AME BeRs T2 3) E4ng nt= Aot
IZ13 St 3 ] o 1 - . = —
W Al kst Aedl i AT, FFT REFS FES Fokd EHS £ 5Holg]
1 = (e} 2~ [e] [e] = = — =
ZAbE 27|05, BRyus, B A AR A o o] 2 ZY Edo] 1Mo, 2o B
= A = HHy = 3 - -
25 g7]e g tRE T8Il =7]7] & 49olglon 4 BEF n| oA HEZAIS
A=} 37 = L -
wj 2ol =273 Jid Al asfoF doH28le AN F EFlolgdth, ZUe] AL Wt 78S
olo| Z}z » o = 5 =
Aol 242k 1384 IgitKTable 5). AFEATH29]. Holg meo thah AERA
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Table 5. Suggestion of continuing education methods - to be continued

Author Data collection country Analysi thod Year of data ~ Number of Number of Training  The author's proposed method of conservative
(Year) (Subject) ysis mef collection  survey subjects response surveys Proposal education
- The continuing education and recertification
Zautcke et al.  United States of America Evaluate education 40 40 Program process need to develop reliable methods to
(1987) [25] (Chicago: paramedic) and training tools identify and then correct deficiencies in
performance levels of system participants.

- Computer-aided education has been shown to be

Porter. United States of America i Learning  effective during the period of acquiring and
(1991) [22] (Michigan: paramedic) Survey analysis : m 1 tools retaining knowledge about the remuneration
education of emergency responders.

- The three skills that the first aid worker eval-
uated as the most important in early educa-

. . tion, maintenance education, and pre-hospital
Pollock et al, Umte(dNiﬁfsc;rfoﬁ?em . Program ~ treatment were intubation, defibrillation, and
(1997) [28]. : 41 EMS agencies Survey analysis - 600 600 tools patient evaluathn in thg institution. )
amedic) - Should be considered in developing patient
par care protocols and EMS education programs,
as well as in the revision process for the
paramedic National Standard Curriculum..
Republic of Korea - When quality control was implemented before
(Records of patients visiting the hospital, the suitability of first aid workers
Ryu et al. the emergency room of Collect 1999 1,882 _ Program was increased and the nonconformity was
(2000) [21] hospital b through the fire  first-aid journal N tools reduced.
service in northeastern - Feedback training on first aid should be
seoul) provided.
- Encourage active participation through patient
Wilson. _ _ R _ _ Program  case presentation.
(2000) [19] tools - Establish open forum time for post-training
questions and discussions.

- The number of courses should be increased
and the content should be subdivided.

- Reasonable class hours for each subject should
be allocated.

- A curriculum applicable to field work should

Republic of Korean C ti be organized.
Choi et al. (Gyeonggi/ or:lpa@ 18\20 2002 290 290 Program - Education opportunities should be expanded by
(2003) [8] Gangwon/Incheon: s anaysis & tools increasing the number of refresher training
N urvey analysis .
paramedics) sessions.

- The educational conditions should be improved,
and educational outcomes should be evaluated
and returned.

- Based on the assessment data, it should be
reflected in the following curriculum

- A pediatric competency-based continuing

. . education program is implemented to sustain

&;ﬁ?gﬂ;mgﬁﬂm‘g; proficiency in know_ledge and skills for
emergency medical, out-(_)f-hospihal provu_iers.

Emergency nur'ses, - Providers should receive freqpent anfi a;cur%}te
association, National feedb.ack on pet rfgtmance during pedllamc skills
associaﬁor{ of EMS practice to establish psychomotor skills

L - competency.
Miler et al. phyglclgns, National Expert opinion + Program - Pediatric continuing education methodology is
(2004) [20] association of EMTs, Literature Review ) ° tools based on individual learning styles.
The national registry of o N oY
EMTs, National association - Continuing education can be classified dynam-
of IfMS educators, The ically and sta‘qca.lly.l dyparmc qlassllflcanon is a
national highway {raffic me‘ghodolog}{ in whllch interaction is made and
safety administration- EMS static classification is a methodology that lacks
division. and the maternal n_*lteractlon opportunities. both of _the_me catego-
and Ch'il d health burcau) ries have proven valuable in establishing learner
competencies and should be considered when
creating continuing programs.

- Three-quarters of emergency respondents who
responded to the survey preferred Web-based
education (WBT) over traditional teaching
methods.

Jerin et al Upited states of Axperica ) Learning The advantgg&s to the user and _the fire agency
(2005) [24'] (King county, washington:  Survey analysis 2002 391 391 tools over traditional training include EMT
EMT) convenience, ease of scheduling training,
flexibility in learner requirements consistent
delivery of content, multiple opportunities for
review, ease of evaluation and easier record

keeping and administration.

United states of america . .
. S . - Online education about Stroke worked.

T Coiﬂgm%gew Survey analysis 2003 358 08EMS) T e quggest that online education is a wise

management system)

investment.
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Table 5. Suggestion of continuing education methods

Author Data collection country

. Year of data ~ Number of Number of Training  The author's proposed method of conservative
(Year) (Subject) Analysis method

collection ~ survey subjects response surveys Proposal education

- Care paramedic students at entry to practice
level, we found paramedics and paramedic
Canada studen{sl prefer and pelroeive that theyl haye
Jensen et al. (Nova scotia, New . Program thg qb]hty tf) use rat1gnal over experiential
(2016) [27]' b . o Survey analysis 2012 1,172 904 8 thinking. This information adds to our cur-
runswick, Ontario: tools " -
rent knowledge on paramedic decision-mak-
ing and is potentially important for develop-
ing continuing education and clinical support
tools.

paramedic)

- Use among paramedics and other prehospital
care clinicians is on the rise and is increas-
. ingly being used as a platform for continuing
l\(/;aési); C[LZgl]‘ - Contents analysis ~ 2014-2017 - - Lcta(;i]:g education and international collaboration. It is
used for the sharing of emergency medical
services, paramedicine, and prehospital care-
related content.

- Use minimal text and animation when using
presentation media.

- Combining workbooks during lectures and
video lectures improves participation.

- Programs focusing on active learning exercises,
including simulation and case discussion,

Lindquist et India (Telangana, Gujarat, Learning should be built

al Kamataka, Himachal ~ Survey analysis  2014-2017 504 504 tools & - Observation, evaluation, feedback, and course
(2020>' [14] Prad h,' EMT) ' Program of instructor training It is important.
st tools - On several occasions, EMT instructors or

course participants suggested changes to
educational content during piloting of each
program. (such flexibility allowed all partners
to tailor the course to the exact needs of the
learners, and in particular, the clinical context
in which they work)

Table 6. Suggestion of continuing education subjects

Author . . Analysis Year of data Number of survey  Suggested subject for ontinuing
(Year) Data collection country (Subject) method collection subjects education
(ilza[%; ?Sfi United states of America (EMS provider registered with NREMT)  Survey analysis 1997 18,218 - Pediatric first aid education
Spaite et al. United states of America (Pre-training) 41 Pediatric advanced life support

(National registered of EMTs paramedics employed by a municipal —Survey analysis - (PALS) or other specialized pe-

(2000) [32] (Post-training) 49

fire department) diatric training.
Kim et al. ~ Republic of Korea ) . R . .
(2007) [29] (Seoul, Busan, Daegu, Ulsan, Gyeonggi-do, Gyeongsang-do: EMT) ~ Survey analysis 2007 30 Forensic education

Shah et al United states of America
(2012) 130' 1 (a two-county region around Rochester, New York, that includes Survey analysis  2008-2009 6,066 - Geriatric education program
urban, suburban, and rural areas were targeted: EMS providers)

Campos et al.

(oo €43 United states of America (EMS Professional registered with NREMT) Survey analysis 2017 1514 - Standardized training related to

death notification
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