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Monitoring Field Performance of Emergency Medical
Service in the Tainan Region

MING-CHE Tsal, Cam-Hsien Cri, HsIN-LING LEE,
CHia-CHancg CHUANG; SHIH-MIN WANG, L1aNG-MIIN TsAr

At present, approximately eighty percent of firefighters are at EMT-I level, and of these 50% are at
EMT-II level in Taiwan. However, no formal assessment program has measured the real impact of EMT
training on practice behavior. The purpose of this study is to investigate the discrepancy in field perfor-
mance reports between the EMTs and triage nurses in the receiving hospitals. From December 22, 1997 to
January 21, 1998, a total of 617 run reports and special review sheets were collected from 8 receiving
hospitals. Ninety percent of the fractional response times in the city and county were within 6 and 10
minutes respectively. Average on-scene time and average total transport time in the city was 5.5, and 15
minutes, and in the county 5 and 25 minutes. Motor vehicle accidents comprised 64% of run requests.
Procedures such as applying a neck collar, nasal cannula, splinting of fractured limbs and CPR attempts
were consistent with emergency room (ER) nurse’s observation. Categories such as controlling bleeding
and bandaging, keeping an open airway, mask ventilation, comforting patients and no specific intervention
required were inconsistently reported by staffs of the receiving ERs. We concluded that incomplete record-
-ing of pre-hospital run reports is a major barrier to depicting the status of EMS care quality in Taiwan
and it must be rectified quickly. Field performance assessments reviewed by ER triage nurses might serve
to monitor as well as evaluate the care given by EMTs. However, validation of the present review process
by a designated field inspector is mandatory to carry out continuous quality improvement for future EMS

in Taiwan.
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Introduction

Quality assurance in Emergency Medical Ser-
vice (EMS) is an essential component in promoting
the quality of pre-hospital care». The concept of
EMS was foreign to many acute care health provid-
ers when the Department of Health in Taiwan first
implemented EMS in 1989. Prior to 1989, EMS care
was provided by the Fire Department and served
mainly to transport the patient to the hospital with
minimal life-saving skills. After 1989, firefighters

were trained to provide Emergency Medical Tech-
nician One (EMT-I) level care. The EMT-I trainees
underwent approximately 64 hours of training and
became competent in basic life support (BLS). EMT-
II firefighters, after approximately 264 hours of train-
ing, were able to provide BLS and start intravenous
lines and maintain an airway by endotracheal intu-
bation. Skills, rules and the knowledge-base of life
support techniques were taught by emergency de-
partment physicians and nurses*”. At present, ap-

proximately eighty percent of firefighters in Taiwan
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are at the EMT-I level, and 50% of these are the
EMT-II level®. However, no formal assessment pro-
gram has measured the real impact of EMT training
on practice behavior. The purpose of this study was
to investigate the discrepancy in field performance
reports between the EMTs and triage nurses in the
receiving hospitals. The run report is an official doc-
ument filled out by an in-charge EMT on each mis-
sion. It includes time of initiation, on scene time as
well as total transport time, the reason for the run
request, and the skills and procedures applied by
the EMT during the pre-hospital stage®'?. Compar-
isons among run reports serve to monitor how basic
life support skills were applied to patients in terms
of standards of pre-hospital care. Improvement strat-
egies involving education, discipline, or a change in
standards can then be developed to upgrade, as well
as to substantiate, the quality of EMS care in Tai-

warn.

Methods

This is a prospective study conducted in south-
ern Taiwan from December 22,1997 to January 21,
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1998. Tainan (both city and county) has population
of 1.8 millions with 500 firefighters. All of the ER
triage nurses in eight receiving hospitals were re-
cruited and instructed to record their observations
on special review forms after the EMT brought pa-
tients into the ER. Run reports were filled out by
the EMT-in-charge. The receiving triage nurse com-
pleted a field assessment review, which was differ-
ent from the run report, and was designed by the
internal quality improvement committee. EMTs were
masked to the monitoring by triage nurses during
the study period. The two separate patient assess-
ment forms were then collected. Categories in the
run reports including response time, scene time, to-
tal transport time, reasons for the request, and re-
ported intervention procedures applied by the EMT
were reviewed. The category of comforting the pa-
tient was checked by asking the patient or people
accompanying the patient whether any verbal or be-
havioral comforts were given during the ride. The
discrepancy between EMT reported intervention pro-
cedures and the verified results by the receiving tri-
age nurse were compared using the Fisher exact test.

A P-value less than .05 was considered to be statis-

Table 1. Fractional response time for Tainan city and county

Time City Accumulated County Accumulated
(min) Runs percentage Runs percentage

1 12 3.0 7 34

2 66 19.7 31 18.7

3 114 48.5 42 39.4

4 88 70.7 26 52.2

5 66 87.4 30 67.0

6 19 92.2 17 75.4

7 12 95.2 11 80.8

8 8 97.2 10 85 Lo,

9 1 97.5 5 88
10 4 98.5 9 B N
>11 6 100 15 1000
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tically significant.

Results

From December 22, 1997 to January 21, 1998,
a total of 617 run reports and special review sheets
were collected from 8 receiving hospitals. Ninety
percent of the fractional response times in city and
county were within 6 and 10 minutes respectively
(Table 1). Average on-scene time and average total
transport time in the city was 5.5 and 15 minutes,
and in the county 5 and 25 minutes (Table 2). Mo-
tor vehicle accidents comprised 64% of run requests
(Table 3). The following discrepancies between EMT
reported intervention procedures and receiving tri-
age nurse verified results were considered to be sta-
tistically mismatched: (1) Controlling bleeding &
bandaging; (2) keeping an open airway; (3) mask
ventilation; (4) comforting patients and (5) No spe-

cific intervention (Table 4).

Discussion

EMS development takes much time and effort.
When we first introduced EMS concepts to fire res-
cue professionals, there was great resistance due to
lack of awareness. Training and education programs
started by dedicated emergency physicians and ER
nurses have contributed to the knowledge and skills
gained by EMTs. However, we were unclear how
life saving knowledge turned into day-to-day prac-
tice by the EMTs. Follow up monitoring was need-
ed to examine the educational impact on real behav-
ior change. We then designed a method of monitor-
ing field performance by using first contact medical
personnel (ER triage nurse) when the patient arrived
at the ER. We assumed that very limited change
would occur when we estimated EMT field perfor-
mance in the ER. We revealed that procedures like
applying a neck collar, and nasal cannula, splinting

of fractured limbs and CPR attempts were consis-

Table 2. Average on-scence time and Total Trans-

port time
City County
Time on Scene 5.0(min) 5.5(min)
Total transport time  14.9(min) 25.1(min)

Table 3. Run requests recorded by EMT and triage

nurses

EMT Triage nurse
MVA 396 394
Penetrating injuries 4 4
Other injuries 79 86
Intoxication 6 2

Burn injuries
Suicide 10 13
MVA: motor vehicle accidents

tent with ER nurses’ observations (Table 4)'''2, How-
ever, reports by EMTs and ER staffs were inconsis-
tent in the categories of controlling bleeding and
bandaging, keep an open airway, mask ventilation,
comforting patients and no specific intervention re-
quired. Possible explanations are as follows: (1) Some-
times, controlling bleeding required only a small
amount of gauze. If no tape is applied, the gauze
might fall off during the move, whereas a bandag-

ing maneuver is identified with more ease. Howev-

er, they were included in a single category (2) Keeping
an airway open by the chin lift maneuver is not de-
tectable in the present study design. (3) Mask appli-
cation during transport is used inside the ambulance.
EMTs often remove it when the patient leaves the
ambulance so the nurse was no opportunity to see
it. (4) Defining the action “comforting patients” is
subject to personal variation. Concise protocols and
care standards therefore need to be instituted-in or-
der to serve monitoring purposes. (S)A fofé_l of 255

nurses stated that they actually sawno SpClelC 1n—
tervention applied by the EMT, but only 31 , EMTS
admitted that they merely transported th}; patlent t’O:‘
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Table 4. Discrepancy in field performance reports between EMTs and triage nurses

Categories EMT Nurse Both p-value
Controlling bleeding & bandaging 129 70 59 0.001 *
Neck collar 14 9 8 0.579
Splinting 27 22 17 0.704
Keep an open airway 63 23 20 0.001
Suction 1

CPR 12 7 6 0.545
Nasal cannula 29 20 13 0.357
Mask ventilation 34 14 13 0.036 *
Comforting patients 304 134 85 0.001 *
Heimlich maneuver 1 1 0

Spinal board 3 4 2

No specific intervention done 31 255 21 0.001 *
Total 648 560 245

* p<0.5 statistically significant

the ER. Skills-based and rule-based patient assess-
ment for EMTs thus needs to be reinforced in train-
ing. Our data revealed that 78.7% patients arrived
in the ER with full Glasgow coma scores; 93.5%
had a systolic blood pressure over 90 mmHg; and
89.3% had a respiratory rate of 10 to 29 per minute.

There was limitation in this study. We could
only reported devices that were left on the patient
in the ER to assure intervention procedures were
performed by the EMTs during transport. Further-
more, we were unable to find more reliable means
to assess whether comforting patient action was car-
ried out by the EMTs. However, this review pro-
cess can hopefully identify system flaws or policy
blind spots, and individual errors and areas where
EMTs might benefit. We concluded that incomplete
recording in pre-hospital run reports is major barri-
er depicting the status of EMS care quality in Tai-
wan and it must be rectified quickly. Field perfor-
mance assessment reviewed by ER triage nurses might
serve to monitor as well as evaluate the care ren-
dered by EMTs. However, validation of present re-

view process by a designated field inspector is man-

datory to carry out continuous quality improvement

for future EMS in Taiwan.
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