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Background: Hand hygiene plays an important role in protecting against infections transmitted among patients via healthcare
providers. However, no studies with regard to this have been conducted in EMS personnel in Thailand.

Objective: To survey the hand hygiene of emergency medical service healthcare providers.

Materials and Methods: This was an observational prospective study at the emergency medical services (EMS) department of
Khon Kaen University’s Srinagarind Hospital from 1 to 30 September 2019. The authors examined 52 EMS operations via ambulance
closed-circuit television (CCTV).

Results: The mean age of the study group was 37.6+8.2 years, and most participants were male (57.7%; 30 participants). The most
common EMS operation levels were advanced and intermediate (38.5%). There were a total of 362 hand hygiene indications, with
compliance in only 58 (16.0%), with the most common indication with which personnel complied was after patient contact (30.0%).
We found that operating time and work experience were factors that affected hand hygiene.

Conclusion: The hand hygiene of medical personnel in the EMS at Srinagarind Hospital was remarkably poor. The majority of hand
washing occurred after risk of body fluid exposure, after patient contact, and after contact with patient surroundings.
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The World Health Organization (WHO) has
stipulated that practicing hand hygiene is necessary for
healthcare providers before patient contact, before cleaning
or aseptic procedures, after risk of body fluid exposure, after
patient contact, and after contact with patient surroundings.
The incidence of infections related to healthcare providers in
developed countries is 5 to 10%. These infections are
associated with increases in mortality, economic costs, and
the suffering of patients and their family members(1). The
most common mechanism of transmission is the spread of
infection from one patient to another through the hands of
healthcare providers. Hand hygiene is thus critical in reducing
the incidence of infection.

Thailand’s Emergency Medical Services (EMS)
consist of emergency medical responders (EMRs), emergency
medical technicians (EMTs), advanced emergency medical
technicians (AEMTs), paramedics, nurses, and doctors, all
of whom have frequent contact with patients in various
conditions including various immunity characteristics(2),

making hand hygiene extremely important(3). Studies have
found that patients transferred by advanced operation levels
of EMS had higher infection rates(4,5). In addition, another
study showed a low level of hand hygiene among EMS
personnel(6-8), despite evidence showing that good hand
hygiene helps reduce hospital infections and results in
improved patient outcomes(9). As there have yet been no
studies regarding hand hygiene in EMS, the objective of this
study was conducted to survey that of EMS healthcare
providers in Thailand.

Materials and Methods
This was an observational prospective study. We

observed a total of 362 hand hygiene indications in 52 EMS
operations in September 2019. The exclusion criterion was
incomplete data from the ambulance’s closed-circuit television
(CCTV). Ethics approval was provided by The Khon Kaen
University Ethics Committee for Human Research
(HE621252).

The sample size was calculated based on the
prevalence of hand hygiene indications reported in a previous
study by Vikke et al(10). In order to achieve a significance level
of 5% and power of test of 0.8, the authors determined that
a sample size of 362 would be required.

Statistical analysis was performed using SPSS for
Windows version 16.0 (SPSS Inc., Chicago, IL, USA).
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Categorical data were presented as percentages, and
continuous data were presented using mean and standard
deviation. Univariable analysis was performed using a two-
sample t-test for numerical data and a Pearson’s correlation
for data relationship between the two groups.

Data were recorded via ambulance CCTV while
operating. Three third-year emergency medicine residents
then evaluated the hand hygiene of the EMS healthcare
providers based on WHO guidelines. Compliance was
determined by the majority judgment of the evaluators. Hand
hygiene data were recorded in the data form for this study.

Results
Fifty-two EMS operations were examined, the

characteristics of which are shown in Table 1. The mean age
of the patients was 37.6+8.2 years, and 57.7% (n = 30) of
them were male. The most common levels of operations
were advanced and intermediate (38.5% each). The operations
mostly took place during the morning and night shifts 34.6%.
The most common duration of work experience was 1 to 5
years with 42.3%.

Observation of hand hygiene revealed a total of
362 indications with 58 compliances (16.0%), as shown in
Table 2. When analyzing the data per indication, we found a
compliance rate of 3.8% before patient contact, 5.0% before
cleaning or aseptic procedures, 8.9% after risk of contact
with body fluids, 30.0% after patient contact, and 22.9%
after contact with patient surroundings.

Analysis of factors that affect hand hygiene
(Table 3) revealed that operation level (p<0.001), operation
time (p = 0.022), and duration of work experience (p = 0.038)
are factors that significantly affect hand hygiene.

Discussion
In the present study, the authors collected data via

observation of ambulance CCTV, rather than self-reporting,
to prevent bias(11). The authors found low hand hygiene
compliance rates in EMS personnel, which are consistent
with the results from previous study(10) that used the same
methods in Australia (6%), Sweden (13%), Finland (15%),
and Denmark (24%). However, another study conducted in
Denmark that collected data via self-reporting, and found a
greater than 80% hand hygiene compliance rate among medical
personnel in EMS(12).

Our data indicate that most EMS personnel wash
their hands to protect themselves rather than their patients.
The indications with which they most commonly complied
occurred after the risk of contact with body fluids, after
patient contact, and after contact with patient surroundings,
while the rate of hand-washing before touching the patient
and before conducting a procedure was very low, which is
consistent with previous studies(10,12). The authors also found
that work experience was a factor affecting hand hygiene,
which is also consistent with the results of a previous study(10).
One way in which the present study differs from previous
studies is that, in Western countries, paramedics are
dispatched in all EMS cases, while in Thailand’s EMS(13,14),

Number (%)

Age (years), mean + SD 37.6+8.2
Sex: male 30 (57.7)
Level of operation

Advance team 20 (38.5)
Intermediate team 20 (38.5)
Basic team 12 (23.0)

Operation time (shift)
8AM to 4PM 18 (34.6)
4PM to 0AM 16 (30.8)
0AM to 8AM 18 (34.6)

Work experience (years)
Less than 1 8 (15.4)
1 to 5 22 (42.3)
6 to 10 20 (38.5)
More than 10 2 (3.8)

Table 1. Characteristics of the subjects

Indications Overall Personnel
acting (%)

General 362 58 (16.0)
Before patient contact    52    2 (3.8)
Before cleaning or    20    1 (5.0)
aseptic procedures
After the risk of contact 112 10 (8.9)
with body fluids
After patient contact    60 18 (30.0)
After contact with 118 27 (22.9)
patient surroundings

Table 2. Hand hygiene indications

Factors Action Not action p-value
(%) (%)

Gender 24 (46.2) 28 (53.8)    0.064
Level of operation 40 (76.9) 12 (23.1) <0.001*
Operation time 35 (67.3) 17 (32.7)    0.022*
Work experience 30 (57.7) 22 (42.3)    0.038*

* Statistical significance

Table 3. Factors that affect hand hygiene

nurses, who tend to be more aware of the importance of hand
hygiene, are usually deployed for advanced-level cases.
Despite this, the results of the present study were similar to
those from studies in Western countries(15). However, it should
be noted that data were collected from only one emergency
medical services center in the present study.

Conclusion
Hand hygiene of healthcare providers in the

Srinagarind Hospital EMS center was poor. Most compliance
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occurred after the risk of contact with body fluids, after
patient contact, and after contact with patient surroundings.
Factors affecting hand hygiene are operational level, operating
time, and duration of work experience.

What is already known on this topic?
The World Health Organization (WHO) has

stipulated that practicing hand hygiene is necessary for
healthcare providers before patient contact, before a cleaning
or aseptic procedures, after risk of body fluid exposure, after
patient contact, and after contact with patient surroundings.

What this study adds?
Hand hygiene of healthcare providers in the

Srinagarind Hospital EMS center was poor. Most compliance
occurred after the risk of contact with body fluids, after
patient contact, and after contact with patient surroundings.
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

   ⌫  ⌫  ⌫    

 ⌫⌦


 

⌫ ⌦⌫ ⌫  ⌫ 
⌦       

⌦ ⌫⌫⌦  ⌫      
  ⌫⌫⌫  ⌫ ⌦⌫⌫     ⌫⌫⌫⌫ 
  ⌫⌫

  ⌫ ⌦⌦
 ⌫
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