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Introduction
The World has been witnessing of various pandemics in the last two 

thousand years. The plague of Justinianus (AD542-546), the Bubonic 
Plague (1347-1351), also known as Black Death, and Smallpox 
(1520) are among the most life-threatening outbreaks [1]. Influenza 
outbreaks [2] caused by Influenza A virus, have been occurred three 
times only in the 21st century. The most severe is “Spanish Flu” (type 
A H1N1), which was estimated to have killed more than 50 million 
people in 1918-1919 and others Asian Flu (type A H2N2) in 1957-
1958 and the Hong-Kong flu (type A H3N2) in 1968-1969. During the 
H1N1 pandemic that emerged in 2009, it is thought that there were 
more than 622,000 confirmed cases and at least 12,220 deaths in more 
than 208 countries at the end of the same year [3]. 

The coronaviruses (CoVs) were first isolated in 1965 by Tyrrell 
and Bynoe in the culture taken from the human respiration channel. 
Coronaviruses, that with single chain, positive polarity, enveloped 
RNA and frequently mutated, also affect the animals and they are the 
reasons of the 15% flu cases in human society. These viruses are divided 
into four types according to current taxonomy: alphacoronavirus, 
beta-coronavirus (SARS-CoV and MERS-CoV), gamma-coronavirus 
and delta-coronavirus [4]. MERS-CoV was first described in humans 
in Saudi Arabia, September 2012. SARS-CoV had previously 
emerged as an international health emergency that caused hundreds 
of people to die in 2003. Finally, a new type of Coronavirus (2019-
nCoV) was identified on January 7th, 2020, after the WHO (World 
Health Organization) China Office reported unknown the cases on 
December 31st, 2019, in the city of Hubei, Wuhan, China. The new 
diseases were entitled as COVID-19 and the agent virus was named 
SARS-CoV-2 because of its similarity to previous SARS CoV [5]. 
The first imported case a 61-year-old Chinese woman in Thailand was 
reported on January 13th, 2020. The first COVID-19 case in Turkey 
was detected on March 11th, 2020 [6]. The first COVID-19 patient 
who transported by 112 emergency ambulance on March 14th, 2020, 
was first case of Antalya.

Managing human and material resources in ambulance 
services during outbreak

The fight against pandemics (outbreaks) should be managed with 
international and intersectoral aspect. Ethical and legal issues are 
needed to be considered during preparing and managing of outbreaks. 
While adapting to national and international decisions, regional plans 
should be carried out by prioritizing access to healthcare resources  
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 Abstract
A new type of Coronavirus (SARS-CoV-2) was identified on 

January 7th, 2020, and the disease was named COVID-19 caused 
by this virus. The first confirmed COVID-19 (+) case in Antalya was 
detected on March 14th, 2020 and transferred by an Antalya 112 
emergency ambulance to hospital.

Using of Personal Protective Equipment (PPE) in ambulance 
work standards against COVID-19, was recommended by global 
health authorities. The aim of this descriptive, retrospective and 
cross-sectional study which is conducted between the dates of 
March 14th, 2020-May 31st, 2020, is to evaluate the level of PPE 
usage, the risk analysis results of Antalya 112 ambulance teams 
during outbreak. There were 5344 possible and 787 confirmed 
COVID-19(+) positive ambulance cases between the dates of study 
conducted. The majority of these cases were male (62%) and over 
the age of 65 (47%). The majority of cases were result in “transferred 
to healthcare facilities” (75.48%). The total 2361 ambulance team 
workers were taken to risk analysis measurements in terms of 
COVID-19. The majority of ambulance team members were 
assessed with no risk available. The ambulance team members who 
are assessed with no risk available, has preferred to use Level-4 
PPE (N95/FPP-Goggle/face protection-Gloves-Apron/coverall) 
mostly (84.50%) during ambulance transfers. Using mask on patient 
and the level of PPE usage showed negative correlation with risk 

 level of Healthcare Workers (HCWs). There have been detected only 
2 HCWs diagnosed with COVID-19 with Computed Tomography. 
The follow-up procedures of two HCWs has been finalized, and both 
of them cured. The studies about easy-to-use, high-tech PPE with 
maximum protection, are recommended for further studies.
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during implementation of these plans. There are many ethical problems 
and difficult questions to be answered, which should be taken account 
by authorities [7]. In order to stop the COVID-19 outbreak turning 
into a global health emergency situation, the governments have had 
to carry out their epidemic control activities with many uncertainties 
under the increased pressure [8].

The news about ambulance and staff insufficiency have come out 
[9,10] during outbreak in press. Ambulance teams have struggled 
to find health facilities to deliver the patients waiting in ambulance 
queues in front of the hospitals [11,12]. It has been stated that the use 
of public transport or personal vehicles to access hospitals, increases 
the transmission risk. Therefore, preliminary evaluation at home and 
avoiding hospital application without suspicious and severe symp-
toms have been recommended [13]. In order to prevent risks, reduce 
the unnecessary use of hospitals and ambulances, the home testing 
method have been applied in London, in cooperation of ambulance 
service providers [14]. The 90% percentage of test in the city was 
performed in homes [15]. But long-term benefits of home testing 
method on human and material resources are unknown whether stop 
COVID-19 outbreak. Moreover “Hospital transfer” is still needed for 
further examination and treatment.

WHOrecommends the use of gloves, masks and eye protection in 
minimum, and also emphasizes to adequate PPE (Personal Protective 
Equipment) supply to meet minimum PPE requirement, proper PPE 
use and PPE optimization [16]. Guideline of the rational use of PPE 
is also published in case of shortage of PPE [17]. The Centers for 
Disease Control and Prevention (CDC) has specified the standards 
of PPE use in emergency calls and during transfers according to the 
job description of healthcare workers (HCWs), distance to suspected 
patient and procedures performing in ambulances [18]. In the pre-
hospital emergency health care service recommendation guide 
published by WHO’s Pan-American Health Organization [19], type 
of PPE use varies according to the interventions made in ambulance 
like aerosol generating procedures (AGPs), job description of staff, 
distance to patients, condition of patient. In Ambulance Safety Guide 
[20] prepared by UK Public Health Authority, the use of PPE is 
strongly recommended to prevent and control COVID-19 outbreak.

Global strategies against COVID-19 for ambulance services

The importance of prevention and control strategies, has been 
realized to protect HCWs against COVID-19 in many country 
[21,22]. WHO Pan American Health Organization and UK Public 
Health Authority gives important recommendations about prehospital 
emergency service process with administrative and operational 
approaches which start from call management till end of the patient 
transport included PPE use standards and ambulance decontamination 
during COVID-19 outbreak [19,23].

Since demands of ambulance services extraordinarily increased 
while rising ambulance use hesitations due to high risk of transmission 
in the narrow area; the studies related rapid and safe ambulance 
disinfection and minimum PPE use [24-26] accelerated. The validity 
of the PPE standards in the transfer of aircraft cabin which is rather 
limited area, has been criticized [27] and become the subject of 
debate. How should be use of PPE in emergency ambulances with 
narrower area than aircraft cabin? What should be the minimum PPE 
to be used by the ambulance team who travel 20-30 minutes average 
with the patient in a narrow space during outbreaks?

CDC has published guidelines about operations of emergency 
services and 911 call centres by particularly emphasizing importance 
of supply and use of PPE in ambulances during outbreak [28]. 
General isolation measures and individual protection methods are 
also prepared and presented in COVID-19 guide in China where the 
first case reported [29].

In the interview dealt with three Canadian experts, consensus have 
been provided about priority allocation of PPE (especially N95 masks) 
to front-line healthcare professionals by eliminating access difficulty 
[30]. Although there are several difficulties reported by HCWs related 
PPE use, they have the competence and willingness to comply with 
infection prevention and control guidelines. Participation of HCWs to 
preparation of guides by allowing the inclusion of their decisions, will 
facilitate to follow instructions well [31]. According to the results of a 
study conducted in Singapore, well-organized staff protection system 
which is implemented in work routines is quite effective to protect 
frontline HCWs, if it is implemented in non-outbreak period [32].

National strategies against covid-19 for ambulance services

Before the COVID-19 outbreak, required regulations and 
arrangements were already prepared for the implementation of 
Turkish ambulance services in case of outbreak. According to the 
Turkish Infectious Diseases Surveillance and Control Principles 
Regulation [33], epidemiological surveillance, inter-institutional 
data sharing, an early warning and response system establishment, 
disease-specific surveillance and control improvement studies and 
interventions are required to prevent and control of communicable 
diseases. The measures to be taken against infections during patient 
transportation and ambulance cleaning, are notified in the guide 
prepared by Authorities of Ministry of Health. The guide emphasizes 
the protection of HCWs and the use of PPE correctly [34].  

Preparedness for the outbreak had been already started before the 
first COVID-19 case was detected in Turkey. The scientific committee 
and 7/24 teams were formed; instructions, guides, algorithms, and 
documents were prepared and delivered to end users by electronically 
and physically through the communication network created according 
to National Pandemic Plan of Turkey [35]. General Directorate of 
Public Health have prepared a website for infection control studies 
to manage COVID-19 outbreak [36] and conducted guidebook 
which is updated as needed [6]. All of these studies have guided the 
establishment of PPE standards for ambulance-use during outbreak.

These standards suggest different type of PPE using, depending 
on whether the patient is suspected, the job description of HCWs 
(paramedic, ambulance driver, or cleaning staff), exposure level 
to patient, type of procedures operated in ambulance [37]. The 
visual guidance tools have been prepared about the minimum PPE 
requirements, practical instructions of gloves, masks, eye and face 
protectors and aprons for healthcare professionals [38].

Strategies of antalya ambulance services against COVID-19

Emergency call strategies during COVID-19 outbreak, vary 
from country to country according to allocation policies of HCWs, 
ambulances, drugs, materials and equipment [39-42]. Antalya 
Ambulance Services Directorate is responsible authority for 61 
Emergency Medical Services (EMS) Stations which give healthcare 
services with 101 ambulances (included one helicopter ambulance) 
and 972 HCWs. The EMS ambulance stations are directed to  
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cases according to the calls received from 112 Call Centre; calls 
and operation procedures are managed according to the standard 
algorithms in routine.

COVID-19 Emergency Response Team has been established 
within the Antalya Ambulance Services Directorate coordinated 
with Crisis Coordination Centre of Antalya Provincial Directorate 
of Health. All procedures during outbreak related with possible / 
confirmed cases in prehospital process, are managed by this team. 
This team has developed applications, algorithms, staff trainings 
for 112 call centre and ambulance stations during outbreak. The 
strategies of emergency calls and case management are updated when 
necessary by this team. Some of the implementations during outbreak 
in Antalya EMS stations:

1. Work schedule planning team is formed, and problem-solving 
strategies and human resources with alternative scenarios created 
in case of over demand.

2. Ambulance equipment, device and material tracking planning 
team is formed, supply strategies and distribution chain with 
alternative scenarios created in case of over demand.

3. The ULV (ultra-low-dose) ambulance disinfection method is 
applied for 6 minutes by using hydrogen peroxide and colloidal 
silver. After each UVL procedure, the ambulance door is closed 
for four minutes and then cabin is ventilated for 15 minutes.

4. Work Health and Safety Committee carry out planned visits to 
EMS ambulance stations by informing HCWs about health and 
work safety issues to protect themselves.

5. PPE store and usage status are determined; supply strategies and 
distribution chain created.

6. A theoretical and practice staff training program is established; 
PPE reports discussed with teams; feedbacks got from the teams; 
PPE related procedures updated if needed.

7. PPE usage reports are analysed, and standards of PPE use are 
updated according to global practices if needed.

In the joint mission report of the WHO-China on COVID-19, it 
was recommended to use negative pressure ambulances and conduct 
studies subjected to the most effective PPE usage in practice [43]. 
Since the routine use of PPE in work standard requires extra time and 
effort, many difficulties come out in terms of optimum and accurate 
PPE usage additional to material shortage. In this study we aimed 
to evaluate the use of PPE, by comparing the number of COVID-19 
involved cases / infected HCWs.

Methods
The Most of phone calls which is addressed to 112 Call Centre of 

Antalya are named as a “case” except the unfounded notice, wrong 
number, case-reject etc. After call centre staff takes information about 
cases, one of the ambulance team (among 61 Antalya Ambulance sta-
tions) is appointed for each case according to location of patient.

This study is initial attempt to identify optimum PPE requirements 
to be used at emergency ambulance services for future outbreaks. It is 
aimed to evaluate the PPE use in Antalya 112 ambulance services by 
comparing risk level of HCWs in this study. This descriptive, retro-
spective, cross-sectional study has been conducted between the dates 
of March 14th, 2020-May 31st, 2020.

Triage procedure in antalya emergency services

The possible/confirmed COVID-19 cases are first eliminated by 
the 112 Call Centres according to COVID-19 triage questions which 
are indicated in the guide prepared by Scientific Committee, Ministry 
of Health of Turkey. In case of the answer of the triage questions are 
“yes” for more than 2 in 5 questions, the patient evaluated risky in 
terms of possible COVID-19 infection. Triage questions of 112 call 
centre [6]: 

1. Do you have a cough? 

2. Do you have dyspnoea or breathing difficulties?

3. Do you have a fever, or did you have a fever recently? 

4. Has any of your relatives been hospitalized for respiratory disease 
in last 14 days?

5. Has any of your relatives diagnosed with COVID-19 in last 14 
days?

The ambulance staff are directed to the use of gloves, medical 
masks and goggles/face protection as minimum for ordinary cases. 
For suspected cases, it is recommended that ambulance team has to 
use gloves, N95 / FFP2 mask, and goggles / face protection in mini-
mum. No companion is accepted to ambulance for adult patients. In 
case of absolute necessity -like parents of paediatric patients needed- 
companions are accepted in cabin with a surgical mask [6]. 

Risk assessment of ambulance teams in antalya emergency 
services

Every EMS station with 7/24 team is on duty consisted of 3 
HCWs (driver, 2 paramedics and/or emergency medicine technician) 
minimum. Eight of the 61 EMS station give services with teams 
including medical doctor. Daily team managers are appointed for 
each shift. After teams finalize patient transfers, possible COVID-19 
cases are confirmed in healthcare facilities in 24 hours by using 
not only PCR (polymerase chain reaction) but also CT (Computed 
Tomography) scan for more accurate results by the reason of which is 
shown in studies conducted [44-46]. Healthcare facility notifies case 
information (date, time, name of ambulance teams) about COVID-19 
(+) ambulance patients to COVID-19 Emergency Response Team 
(see section 1.2.2) in 24 hours. The Emergency Response Team 
determines the level of PPE usage not only by checking ASOS 
records, but also by asking team managers of ambulances. Team 
manager is responsible to report PPE usage of each team member. 
The team is assessed in terms of risk level of exposure and level of 
PPE usage by using the algorithm named “Risk Level Assessment of 
HCWs who exposed to COVID-19” (Table 1) [47]. 

PPE use of Antalya ambulance service stations

The minimum PPE usage procedures are quite similar in Antalya 
ambulances compare the global applications. The using procedures 
and recommendation of PPE are stated in the COVID-19 guide [6] 
prepared by Scientific Committee of Health Ministry of Turkey. After 
the Call Centre triage in terms of COVID-19 risk, following PPE in-
structions applied in Antalya Ambulances for all cases:

• During PPE wearing, apron/coverall, mask, glasses/ face protec-
tor, gloves in order,

• During PPE removal, gloves, glasses/ face protector, apron/cover-
all order in order,
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• The removal order of glasses/ face protector and apron/coverall 
may be changed in case whole contamination of apron/ coverall 
with gloves together,

• The mask is removed after patient delivery, gloves out and hand 
hygiene performed,

• After patient delivery to health institution, gloves changed, hand 
hygiene performed, ambulance cleaning done,

• Minimum N95/FFP2 mask - goggles / face protection - gloves and 
apron used in ambulance cleaning; extra PPE added if needed,

• Additional PPE (double gloves, apron, overalls, N95) are used if 
needed,

• Hand disinfection recommended between wearing and removing 
pieces.

The level of PPE use grading into 4 levels by the aim of easy risk 
analysis and follow-up procedures of HCWs. But the HCWs are al-
lowed to add extra PPE when needed:

Level-1: Medical mask - Gloves 
Level-2: Medical mask - Goggles / face protection - Gloves 
Level-3: N95/FFP2 - Goggles / face protection - Gloves
Level-4: N95/FPP - Goggles / face protection - Gloves - Apron / cov-
erall 

The Emergency Response Team evaluates the level of risk 
analysis results by asking team managers and then compares with 
ASOS records (Emergency Health Information Systems). ASOS 
is the ongoing system included records of patient information 
(diagnose, interventions, treatments), materials and equipment used 
in ambulances are available in and ambulance team members make 
case records by using their own passwords. Thus, teams declare the 
type, number and level of PPE usage during intervention of each case. 
The team manager has to enter code of materials and equipment used 
in ambulance to control and follow warehouse of EMSs.

Statistical analysis

In this study, COVID-19 (+) confirmed ambulance case 
information, level of PPE usage of ambulance teams, and risk 
analysis results of HCWs, were statistically analysed. The data about 
patients, PPE usage for each patient and for each HCWs, are provided  

from ASOS records. PPE usage are compared to the level of risk 
analysis results measured by the Emergency Response Team. The 
results of the risk analysis of HCWs and characteristics of confirmed 
COVID-19 (+) cases were analysed with frequency and percentage 
tests according to months. The using medical mask on patient and 
the level of PPE used by HCWs were compared with the level of risk 
assessments by using Pearson Chi-square test. SPSS Statistics (Base 
v23) program was used to analyse to data. 

Findings and discussion

The 115,377 phone calls in total, were assessed by call triage and 
5344 of them evaluated as COVID-19 possible cases intervened by 
Antalya EMS Ambulances between the dates of March 11th, 2020-
May 31st, 2020.The 787 COVID-19 (+) confirmed cases were re-
ported to Directorate of Antalya Ambulance Services by healthcare 
facilities within 24 hours after case intervention finished. The most 
of confirmed cases were diagnosed by CT scan (519; 66%) and 268 
(34%) of them by PCR test. The distribution of diagnose method of 
confirmed cases are shown by month (Table 2).

According to age distribution of COVID-19 (+) confirmed ambu-
lance cases, the 65+ patients are the most common group (372; 47%) 
and the group of 51-64 ages (140; 18%) following (Table 3). 

Increased risk of COVID-19 infection for older adults with a range 
of other chronic underlying conditions [48] may be a reason for the 
highest percentage of confirmed cases of 65 and over age. The curfew 
imposed on the people over aged 65, could be another reason for this 
people to use 112 ambulances to access to hospital in safe and fast. 
Gender of the confirmed patients are mostly men (486; 62%) (Table 
4). 

PPE Usage of HCWs Exposure risk

Intensive exposure with patient 
who wear medical (surgical) 

mask

No use of medical mask or N95 / FFP2, or 
Medical mask usage instead of N95 / FFP2 Moderate

No use of eye protection Low

No use of gloves and apron Low

Proper use of all PPE No risk assessment

Intensive exposure with patient 
who does not wear medical 

(surgical) mask

No use of medical mask or N95 / FFP2 High

Medical mask usage instead of N95 / FFP2 Moderate

No use of eye protection Moderate

No use of gloves and apron Low

Proper use of all PPE No risk assessment

Table 1: Risk Level Assessment of HCWs who exposed to COVID-19.

Table from: General Directorate of Public Health, Ministry of Health of Turkey (2020) Algorithm of Risk Level Assessment of HCWs who exposed 
to COVID-19 (+).
https://covid19bilgi.saglik.gov.tr/depo/tedavi/COVID19TemasiOlanSaglikCalisanlarininDegerlendirilmesi.pdf [44].

Months Possible Cases
Confirmed cases

PCR (+) CT (+)

March 1018 45 49

April 2675 107 310

May 1651 116 160

Total 5344 268 (34%) 519 (66%)

Table 2: Distribution of Possible and Confirmed COVID-19 Cases by Months (N: 
787).
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When team of ambulance departed for a case duty, the results of 
case could be differed according to general condition of patient and/
or decision of teams. The highest percentage (75%) of confirmed 
COVID-19 cases, resulted in transferring to healthcare facilities. 
Please rest of the case results as shown Table 5. The rate of “transfers  
to healthcare facilities” is the most common result of ambulance cases 
at non-outbreak period as well. The “Transfer to Quarantine place” 
was emerged as a new type of result for ambulance cases during out-
break.

The percentage of “transfer refuse” was 4.5% in confirmed cases. 
But in the whole cases (ordinary + possible cases: 115,777), “transfer 
refuse” was higher (March: 14%; April: 17%; May 14%) during 
outbreak than non-outbreak times that 11 % average. This means 
that if patients do not suffer from symptoms, they do not prefer to 
use an ambulance to access healthcare services. Fear of exposed to  

COVID-19 during transfer or in hospital, could be another reason for 
higher rate of ambulance transfer rejection.According to the results  
of “Risk Level Assessment of HCWs who exposed to COVID-19” 
algorithm, the use of PPE is evaluated (Table 6). For 787 case 
(patient), 2361 HCWs in total were on ambulance duty. According 
to profession, 73 of them are doctor, rest of them paramedic or 
emergency medicine technician.

The Level-4 PPE mostly used for confirmed cases although PPE 
Level-3 recommended as general standard for possible cases. The 
Level-4 PPE usage is getting increase when risk level decrease. There 
is strong negative relation between the level of PPE use and risk level 
of HCWs (p < 0.001). If the teams use Level-4 PPE, risk level of 
HCWs evaluated with no risk available (1996; 96% in no risk; 84.5% 
in total). Because emergencies are unexpected cases may come up 
suddenly with risky intervention indications like AGPs, intubation in-
dications which are needed to unmask patient, ambulance teams have 
been ready for worst situation during transfers. Thus, ambulance team 
have added extra gloves, coverall and sometimes aprons to routine 
PPE standard as a precaution. The total number of HCWs taken to 
risk analysis and then followed-up procedures were 2361; and 67 of 
them identified under the medium risk and 2081 of them under no risk 
assessment. In addition to the standard PPE usage of the ambulance 
teams, the number of extra added PPE, could not be examined due 
time restriction and the lack of records and statistical data. Because 
there is real-time observation technology available in ambulances 
full-time PPE usage of HCWs could not be detected. PPE which ap-
plied at the beginning of case start, could be use incorrectly or taken 
off sometimes during patient transfer due to emergency intervention 
stress.

The distribution of confirmed COVID-19 (+) patients intervened 
by ambulances teams according to medical mask availability is an-
alysed (Table 7). The number of patients with medical mask on is 
2200 and the number of patients without mask is 161. When the pa-
tient wear mask, the risk level of HCWs is decreasing. If the patient 
no mask available, 16.10% of HCWs are under the medium risk and 
35.40% under low risk. The relation between using mask on patient 
and risk level of HCWs is statistically significant (p<0.001). The addi-
tional strategies and decision-making mechanisms which are used by 
HCWs during emergencies could not be searched and examined due 
to time restriction and over workload during outbreak.

Months
PCR (+) CT (+) Total

March April May March April May N %

0-10 0 1 15 0 3 4 23 2.92

11-20 3 5 17 1 5 5 36 4.57

21-30 2 19 24 0 9 5 59 7.50

31-40 2 24 7 4 22 7 66 8.39

41-50 5 17 14 3 40 12 91 11.56

51-64 7 15 20 7 59 32 140 17.79

65+ 26 26 19 34 172 95 372 47.27

Total 45 107 116 49 310 160 787 100.00

March April May N (%)

Men
PCR (+) 24 76 60

486 (61.75)
CT (+) 27 197 102

Women
PCR (+) 21 32 56

301 (38.25)
CT (+) 22 112 58

Total 94 417 276 787 (100.00)

Table 3: Distribution of Confirmed COVID-19 Cases by Age Groups (N: 787).

Table 4: Distribution of Confirmed COVID-19 Cases by Age Groups (N: 787).

Minimum 
PPE usage

No risk Low risk Medium risk Total
x2

p

N % N % N % N %

*2099.83
P <0.001

Level-1** 0 0 174 81.7 42 62.7 216 9.10

Level-2** 18 0.9 23 10.8 11 16.4 52 2.20

Level-3** 67 3.2 16 7.5 14 20.9 97 4.10

Level-4** 1996 95.9 0 0 0 0 1996 84.50

Total 2081 100 213 100 67 100 2361 100

Table 6: The PPE Usage of HCWs by Risk Level Analysis Results (N: 2361).

* Kendall’s tau-b
** Level-1: Medical mask - Gloves
Level-2: Medical mask - Goggles / face protection - Gloves
Level-3: N95/FFP2 - Goggles / face protection - Gloves
Level-4: N95/FPP - Goggles / face protection - Gloves - Apron / coverall

Months
PCR (+) CT (+) Total

March April May March April May N %

Examination in 
place 0 0 0 1 0 2 3 0.38

Transfer to 
a healthcare 

facility
36 69 93 36 239 121 594 75.48

Transfer between 
facilities 8 13 3 6 46 27 103 13.09

Transfer to Quar-
antine place 0 22 17 1 5 1 46 5.84

Transfer refuse 1 2 3 5 16 8 35 4.45

Transfer to home 0 0 0 0 1 1 2 0.25

Exitus, left in 
place 0 1 0 0 3 4 0.51

Total 45 107 116 49 310 160 787 100.00

Table 5: Distribution of Confirmed COVID-19 Cases by Case Results (N: 787).
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Many HCWs are infected during COVID-19 outbreak [49,50]. 
During this study conducted, there are only 2 HCWs infected with 
COVID-19 diagnosed by CT screening. One of them from 112 
call centre, the other one from ambulance station and both of them 
are evaluated with no risk available. Since no risk or exposure to 
COVID-19 (+) staff and/or patient during their shifts, they could have 
been infected when out of duty. No other staff has been found infected 
by COVID-19 from their shift. The follow-up procedures of infected 
HCWs have been finalized, both of them cured.

Conclusion and Recommendations
The level of PPE use, other measures against COVID-19 and 

awareness of HCWs are considered to be effective to achieve the re-
sults of this study. During the study conducted between March 14th, 
2020-May 31st, 2020; Antalya Ambulance teams intervened to 46% of 
whole COVID-19 confirmed cases in Antalya. The rest of confirmed 
patients in Antalya, have directly applied to hospital, family physi-
cian, and other healthcare facilities or found by filiation [51] meth-
od. The ambulance teams reached to 5344 COVID-19 possible cases 
and 787 confirmed cases. The majority of confirmed cases were male 
(62%) and over the age of 65 (42%). Most of the confirmed cases are 
transferred to healthcare facilities (75%).

The total 2361 HCWs were taken to risk analysis and then fol-
lowed-up procedures. The 67 of them were found under the medium 
risk, 213 under the low risk and 2081 of them evaluated with no risk. 
Level-4 PPE which is consisted of N95/FPP - Goggle/face protec-
tion-Gloves-Apron/coverall, mostly used (84.50%) for confirmed 
cases by HCWs. The level of PPE usage showed negative correla-
tion compare to risk level. When the level of PPE used increased, 
risk level of HCWs was decreased. The risk level of HCWs was also  
decreased, if medical mask used for patients. The 16.10% of HCWs 
were under medium risk, and 35.40% of them under low risk, when 
patients wear no mask on.

There were only 2 HCWs diagnosed with COVID-19: One of 
them from 112 call centre, and other one is from one of the ambulance 
stations. Both of them were not exposed to COVID-19(+) staff or 
patient during their shifts. COVID-19 exposure might had happened 
while they are off work. The follow-ups of HCWs have been final-
ized, and both of them cured.

Ongoing infection prevention and control studies in Antalya 112 
Emergency Ambulance Services, have been effective in reducing 
the risk of HCWs exposure to COVID-19 and management of 
outbreak. Providing the supply of the PPE needed in time and without 
interruption, work planning, staff training program implementation,  

alternative scenarios planning for unexpected situations, staff 
participation in decision making process, were effective in managing 
the outbreak.

Furthermore, alternative plans and strategies specific to countries, 
regions and type of healthcare facilities; should be developed and im-
plemented by following global practices and innovations. The future 
studies about easy-to-use, high-tech PPE with maximum protection 
are recommended.

References

1. LePan N(2020) A Visual History of Pandemics. World Eco Form.

2. CDC (2018) Past pandemics. CDC.

3. Al Hajjar S, McIntosh K (2010) The first influenza pandemic of the 21st 
century. Ann Saudi Med30: 1-10.

4. McIntosh K, Perlman S (2010) Coronaviruses, Including Severe Acute 
Respiratory Syndrome (SARS) and Middle East Respiratory Syndrome 
(MERS). In: Bennett J, Dolin R, Blaser MJ. (editors) Mandell, Douglas, 
and Bennett’s Principles and Practice of Infectious Diseases. (8th edn.) 
Saunders, Elsevier, Philadelphia, PA, USA pp. 1928-1929.

5. WHO (2020) Naming the coronavirus disease (COVID-19) and the virus 
that causes it: Technical Guidance. WHO.

6. https://covid19bilgi.saglik.gov.tr/depo/rehberler/COVID-19_Rehberi.pdf

7. Institute of Medicine, Lemon SM, Hamburg MA, Saprling F, Choffnes 
ER, et al.(2007) Ethical and Legal Considerations in Mitigating Pandemic 
Disease: Workshop Summary. Washington, DC: The National Academies 
Press.

8. Wu D, Wu T, Liu Q, Yang Z (2020) The SARS-CoV-2 Outbreak: What We 
Know. Int J Infect Dis 94: 44-48.

9. Daily Sabah (2020) Emergency calls surge in Istanbul with coronavirus 
outbreak.

10. Menon S (2020) Covid-19 lockdown leads to rise in demand for ambulanc-
es. ETRise, Business News.

11. Luxmoore M (2020) All the Hospitals Are Full’: Russia’s Health-Care 
System Scrambles As COVID-19 Cases Rise. RFE/RL: Free Media in Un-
free Societies.

12. Yamaguchi M, Kageyama Y (2020) Thejapantimes News: New wave of 
coronavirus infections threatens Japan’s hospitals as emergency care col-
lapses.

13. Glauser W (2020) Proposed protocol to keep COVID-19 out of hospitals. 
CMAJ 192: 264-265.

14. Mahase E (2020) Coronavirus: home testing pilot launched in London to 
cut hospital visits and ambulance use. BMJ 368: m621.

15. Mahase E (2020) Coronavirus: Wales tests 90% of suspected patients in 
their own home. BMJ368: m698.

16. WHO (2020) Rational use of personal protective equipment (PPE) for 
coronavirus disease (COVID-19): Interim Guidance. WHO.

17. WHO (2020) Rational use of personal protective equipment for corona-
virus disease (COVID-19) and considerations during severe shortages. 
Interim guidance. WHO.

18. CDC (2020)Use Personal Protective Equipment (PPE) When Caring for 
Patients with Confirmed or Suspected COVID-19.

19. Pan-American Health Organization (2020) Pre-Hospital Emergency Med-
ical Services (EMS) COVID-19.

The using 
of medical 
mask on 
patients

No risk Low risk Medium risk Total
x2

p

N % N % N % N %

*272.072
P < 0.001

Mask 
available

2003 91.00 156 7.10 26 1.90 2200 100

No mask 
available

78 48.40 57 35.40 41 16.10 161 100

Total 2081 88.10 213 9.00 67 2.80 2361 100

Table 7: The Medical Mask Use for Patients by Risk Level of HCWs (N: 2361).

*Kendall’s tau-c

http://dx.doi.org/10.24966/ETS-8798/100020
https://doi.org/10.24966/ETS-8798/S1002
https://www.weforum.org/agenda/2020/03/a-visual-history-of-pandemics
https://www.cdc.gov/flu/pandemic-resources/basics/past-pandemics.html
https://doi.org/10.4103/0256-4947.59365
https://doi.org/10.4103/0256-4947.59365
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance/naming-the-coronavirus-disease-(covid-2019)-and-the-virus-that-causes-it
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/technical-guidance/naming-the-coronavirus-disease-(covid-2019)-and-the-virus-that-causes-it
https://covid19bilgi.saglik.gov.tr/depo/rehberler/COVID-19_Rehberi.pdf
https://doi.org/10.17226/11917
https://doi.org/10.17226/11917
https://doi.org/10.17226/11917
https://doi.org/10.17226/11917
https://doi.org/10.1016/j.ijid.2020.03.004
https://doi.org/10.1016/j.ijid.2020.03.004
https://economictimes.indiatimes.com/small-biz/startups/newsbuzz/covid-19-lockdown-leads-to-rise-in-demand-for-ambulances/articleshow/75022540.cms
https://economictimes.indiatimes.com/small-biz/startups/newsbuzz/covid-19-lockdown-leads-to-rise-in-demand-for-ambulances/articleshow/75022540.cms
https://www.rferl.org/a/all-the-hospitals-are-full-russia-s-health-care-system-scrambles-as-covid-19-cases-rise/30563990.html
https://www.rferl.org/a/all-the-hospitals-are-full-russia-s-health-care-system-scrambles-as-covid-19-cases-rise/30563990.html
https://www.rferl.org/a/all-the-hospitals-are-full-russia-s-health-care-system-scrambles-as-covid-19-cases-rise/30563990.html
https://doi.org/10.1503/cmaj.1095852
https://doi.org/10.1503/cmaj.1095852
https://doi.org/10.1136/bmj.m621
https://doi.org/10.1136/bmj.m621
https://doi.org/10.1136/bmj.m698
https://doi.org/10.1136/bmj.m698
https://apps.who.int/iris/handle/10665/331498
https://apps.who.int/iris/handle/10665/331498
https://www.who.int/publications/i/item/rational-use-of-personal-protective-equipment-for-coronavirus-disease-(covid-19)-and-considerations-during-severe-shortages
https://www.who.int/publications/i/item/rational-use-of-personal-protective-equipment-for-coronavirus-disease-(covid-19)-and-considerations-during-severe-shortages
https://www.who.int/publications/i/item/rational-use-of-personal-protective-equipment-for-coronavirus-disease-(covid-19)-and-considerations-during-severe-shortages
https://www.cdc.gov/coronavirus/2019-ncov/hcp/using-ppe.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/using-ppe.html
https://www.paho.org/en/documents/recommendations-prehospital-emergency-medical-services-ems-covid-19
https://www.paho.org/en/documents/recommendations-prehospital-emergency-medical-services-ems-covid-19


Citation: Gulsen MF, Kurt M, Kaleli I, Ulasti A (2020) Personal Protective Equipment (PPE) Using in Antalya 112 Emergency Ambulance Services During 
Outbreak. J Emerg Med Trauma Surg Care S1: 002.

• Page 7 of 8 •

J Emerg Med Trauma Surg Care ISSN: 2378-8798, Open Access Journal
DOI: 10.24966/ETS-8798/S1002

Special Issue • S1002

20. Public Health England (2020) COVID-19: Recommended PPE for am-
bulance staff, paramedics, other patient transport services and pharmacy 
staff.

21. Bahreyn Ministry of Health (2020) Guidelines on SARS-CoV-2 
(COVID-19) for Quarantine Facilities and Disinfection of Healthcare Fa-
cilities and Ambulances.

22. Saudi Ministry of Health (2020) Coronavirus Disease 19 (COVID-19) 
Guidelines V1.2. Saudi Ministry of Health, CDC.

23. Public Health England (2020) COVID-19: Guidance for Ambulance 
Trusts.

24. Sullivan K (2020) Rapid-release gases to speed up cleaning of Covid-19 
ambulances: Tests get green light and funding. Swansea University Press 
Office, News and Events.

25. Eaton S(2020)NASA Helps Improve COVID-19 Disinfectant for Ambu-
lances. EMS World: News.

26. Rajbhandari B, Phuyal N, Shrestha B, Thapa M (2020) Air Medical Evac-
uation of Nepalese Citizen During Epidemic of COVID-19 from Wuhan to 
Nepal. JNMA J Nepal Med Assoc58: 125-133.

27. Martin DT (2020) Fixed Wing Patient Air Transport during the Covid-19 
Pandemic. Air Med J.

28. CDC (2020) Interim Guidance for Emergency Medical Services (EMS) 
Systems and 911 Public Safety Answering Points (PSAPs) for COVID-19 
in the United States.

29. Jin YH, Cai L, Cheng ZS, Cheng H, Deng T, et al. (2020) A rapid advice 
guideline for the diagnosis and treatment of 2019 novel coronavirus (2019-
nCoV) infected pneumonia (standard version). Mil Med Res7: 4.

30. Vogel L (2020) Who should wear a face mask? Experts weigh in on Cana-
da’s COVID-19 response. CMAJ192: E440-E441.

31. Houghton C, Meskell P, Delaney H, Smalle M, Glenton C, et al. (2020) 
Barriers and facilitators to healthcare workers’ adherence with infection 
prevention and control (IPC) guidelines for respiratory infectious diseas-
es: a rapid qualitative evidence synthesis. Cochrane Database Syst Rev 4: 
CD013582.

32. Htun HL, Lim DW, Kyaw WM, Loh WJ, Lee LT, et al. (2020) Respond-
ing to the COVID-19 outbreak in Singapore: Staff Protection and Staff 
Temperature and Sickness Surveillance Systems. Clin Infect Disciaa468.

33. Bulaşıcı Hastalıklar Sürveyans ve Kontrol Esasları Yönetmeliği (2007) 
30.5.2000 Tarih ve 26537 sayılı Resmi Gazetede yayınlanan.

34. Kara A, Tezer H, Tülek N, Yılmaz GR, Erdinç Ş (2019) Hastane Öncesi 
Acil Sağlık Hizmetlerinde Enfeksiyon Hastalıklarından Korunma Rehberi. 
Sağlık Bakanlığı ISBN No: 1142.

35. Demirbilek Y, Pehlivantürk ZÖ, Alp Meşe E (2020) COVID-19 Outbreak 
Control, Example of Ministry of Health of Turkey. Turk J Med Sci 50: 
489-494.

36. General Directorate of Public Health (2020) Sağlık Bakanlığı Halk Sağlığı, 
Genel Müdürlüğü, Enfeksiyon Kontrol Çalışmaları.

37. https://covid19bilgi.saglik.gov.tr/tr/enfeksiyon-kontrol-onlemleri

38. General Directorate of Public Health (2020) Ministry of Health of Turkey 
Website.

39. https://eena.org/document/data-and-strategies-per-country-on-emergency-
calls-public-warning-during-covid-19

40. Nigerian Communications Commission (2020) COVID-19: NCC’s 112 
National Emergency Number Offers Succour to Nigerians.

41. United Arab Emirates Information and Services (2020) Coronavirus Help-
line.

42. Government of South Australia (2020) COVID-19 Call centres and infor-
mation lines.

43. Aylward B, Liang W, Dong X, Eckmanns T, Fisher D (2020) Report of 
the WHO-China Joint Mission on Coronavirus Disease 2019 (COVID-19). 
WHO.

44. Ai T, Yang Z, Hou H, Zhan C, Chen C, et al. (2020) Correlation of Chest 
CT and RT-PCR Testing in Coronavirus Disease 2019 (COVID-19) in Chi-
na: A Report of 1014 Cases. Radiology200642.

45. Gietema HA, Zelis N, Nobel JM, Lambriks LJG, van-Alphen LB, et al. 
(2020) CT in relation to RT-PCR in diagnosing COVID-19 in the Nether-
lands: A prospective study. medRxiv.

46. Long L, Xu H, Shen Q, Zhang X, Fan B, et al. (2020) Diagnosis of the 
Coronavirus disease (COVID-19): rRT-PCR or CT? Eur J Radiol 126: 
108961.

47. https://covid19bilgi.saglik.gov.tr/tr/algoritmalar

48. Kluge HHP (2020)Statement - Older people are at highest risk from 
COVID-19, but all must act to prevent community spread. WHO.

49. Heneghan C, Oke J, Jefferson T (2020) COVID-19 How many Healthcare 
workers are infected?

50. Lai X, Wang M, Qin C, Tan L, Ran L, et al. (2020) Coronavirus Disease 
2019 (COVID-2019) Infection Among Health Care Workers and Impli-
cations for Prevention Measures in a Tertiary Hospital in Wuhan, China. 
JAMA Netw Open3:e209666.

51. Demirtas T, Tekiner H (2020) Filiation: A Historical Term the COVID-19 
Outbreak Recalled in Turkey. Erciyes Med J 42: 354-358.

http://dx.doi.org/10.24966/ETS-8798/100020
https://doi.org/10.24966/ETS-8798/S1002
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/879108/T3_poster_Recommended_PPE_for_ambulance_staff_paramedics_transport_pharmacy.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/879108/T3_poster_Recommended_PPE_for_ambulance_staff_paramedics_transport_pharmacy.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/879108/T3_poster_Recommended_PPE_for_ambulance_staff_paramedics_transport_pharmacy.pdf
https://www.moh.gov.bh/COVID19/Publications
https://www.moh.gov.bh/COVID19/Publications
https://www.moh.gov.bh/COVID19/Publications
https://covid19.cdc.gov.sa/wp-content/uploads/2020/03/Coronavirus-Disease-2019-Guidelines-v1.2.pdf.pdf
https://covid19.cdc.gov.sa/wp-content/uploads/2020/03/Coronavirus-Disease-2019-Guidelines-v1.2.pdf.pdf
https://www.gov.uk/government/publications/covid-19-guidance-for-ambulance-trusts/covid-19-guidance-for-ambulance-trusts
https://www.gov.uk/government/publications/covid-19-guidance-for-ambulance-trusts/covid-19-guidance-for-ambulance-trusts
https://www.swansea.ac.uk/press-office/news-events/
https://www.swansea.ac.uk/press-office/news-events/
https://www.swansea.ac.uk/press-office/news-events/
https://www.emsworld.com/news/1224263/nasa-helps-improve-covid-19-disinfectant-ambulances
https://www.emsworld.com/news/1224263/nasa-helps-improve-covid-19-disinfectant-ambulances
https://doi.org/10.31729/jnma.4857
https://doi.org/10.31729/jnma.4857
https://doi.org/10.31729/jnma.4857
https://dx.doi.org/10.1016%2Fj.amj.2020.04.001
https://dx.doi.org/10.1016%2Fj.amj.2020.04.001
https://www.cdc.gov/coronavirus/2019-ncov/hcp/guidance-for-ems.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/guidance-for-ems.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/guidance-for-ems.html
https://doi.org/10.1186/s40779-020-0233-6
https://doi.org/10.1186/s40779-020-0233-6
https://doi.org/10.1186/s40779-020-0233-6
https://doi.org/10.1503/cmaj.1095863
https://doi.org/10.1503/cmaj.1095863
https://doi.org/10.1002/14651858.CD013582
https://doi.org/10.1002/14651858.CD013582
https://doi.org/10.1002/14651858.CD013582
https://doi.org/10.1002/14651858.CD013582
https://doi.org/10.1002/14651858.CD013582
https://doi.org/10.1093/cid/ciaa468
https://doi.org/10.1093/cid/ciaa468
https://doi.org/10.1093/cid/ciaa468
https://www.resmigazete.gov.tr/eskiler/2007/05/20070530-9.htm,
https://www.resmigazete.gov.tr/eskiler/2007/05/20070530-9.htm,
https://dosyamerkez.saglik.gov.tr/Eklenti/36327,hastane-oncesi-acil-saglik-hizmetleri-rehberipdf.pdf?0
https://dosyamerkez.saglik.gov.tr/Eklenti/36327,hastane-oncesi-acil-saglik-hizmetleri-rehberipdf.pdf?0
https://dosyamerkez.saglik.gov.tr/Eklenti/36327,hastane-oncesi-acil-saglik-hizmetleri-rehberipdf.pdf?0
https://doi.org/10.3906/sag-2004-187
https://doi.org/10.3906/sag-2004-187
https://doi.org/10.3906/sag-2004-187
https://covid19bilgi.saglik.gov.tr/tr/enfeksiyon-kontrol-onlemleri
https://covid19bilgi.saglik.gov.tr/tr/enfeksiyon-kontrol-onlemleri
https://covid19bilgi.saglik.gov.tr/tr/enfeksiyon-kontrol-onlemleri
https://covid19bilgi.saglik.gov.tr/tr/afis
https://covid19bilgi.saglik.gov.tr/tr/afis
https://eena.org/document/data-and-strategies-per-country-on-emergency-calls-public-warning-during-covid-19
https://eena.org/document/data-and-strategies-per-country-on-emergency-calls-public-warning-during-covid-19
https://www.ncc.gov.ng/media-centre/news-headlines/810-covid-19-ncc-s-112-national-emergency-number-offers-succour-to-nigerians
https://www.ncc.gov.ng/media-centre/news-headlines/810-covid-19-ncc-s-112-national-emergency-number-offers-succour-to-nigerians
https://u.ae/en/information-and-services/justice-safety-and-the-law/handling-emergencies
https://u.ae/en/information-and-services/justice-safety-and-the-law/handling-emergencies
https://www.covid-19.sa.gov.au/home/essential-information/covid19-services/call-centres-and-information-lines
https://www.covid-19.sa.gov.au/home/essential-information/covid19-services/call-centres-and-information-lines
https://www.who.int/publications/i/item/report-of-the-who-china-joint-mission-on-coronavirus-disease-2019-(covid-19)
https://www.who.int/publications/i/item/report-of-the-who-china-joint-mission-on-coronavirus-disease-2019-(covid-19)
https://www.who.int/publications/i/item/report-of-the-who-china-joint-mission-on-coronavirus-disease-2019-(covid-19)
https://doi.org/10.1148/radiol.2020200642
https://doi.org/10.1148/radiol.2020200642
https://doi.org/10.1148/radiol.2020200642
https://doi.org/10.1101/2020.04.22.20070441
https://doi.org/10.1101/2020.04.22.20070441
https://doi.org/10.1101/2020.04.22.20070441
https://doi.org/10.1016/j.ejrad.2020.108961
https://doi.org/10.1016/j.ejrad.2020.108961
https://doi.org/10.1016/j.ejrad.2020.108961
https://covid19bilgi.saglik.gov.tr/tr/algoritmalar
http://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/statements
http://www.euro.who.int/en/health-topics/health-emergencies/coronavirus-covid-19/statements
https://www.cebm.net/covid-19/covid-19-how-many-healthcare-workers-are-infected/
https://www.cebm.net/covid-19/covid-19-how-many-healthcare-workers-are-infected/
https://doi.org/10.1001/jamanetworkopen.2020.9666
https://doi.org/10.1001/jamanetworkopen.2020.9666
https://doi.org/10.1001/jamanetworkopen.2020.9666
https://doi.org/10.1001/jamanetworkopen.2020.9666
https://dx.doi.org/10.14744/etd.2020.54782
https://dx.doi.org/10.14744/etd.2020.54782


Herald Scholarly Open Access, 2561 Cornelia Rd, #205, Herndon, VA 20171, USA.
Tel: +1 202-499-9679; E-mail: info@heraldsopenaccess.us

http://www.heraldopenaccess.us/

Submit Your Manuscript: http://www.heraldopenaccess.us/Online-Submission.php

 
Advances In Industrial Biotechnology | ISSN: 2639-5665 

Advances In Microbiology Research | ISSN: 2689-694X 

Archives Of Surgery And Surgical Education | ISSN: 2689-3126 

Archives Of Urology

Archives Of Zoological Studies | ISSN: 2640-7779 

Current Trends Medical And Biological Engineering

International Journal Of Case Reports And Therapeutic Studies | ISSN: 2689-310X 

Journal Of Addiction & Addictive Disorders | ISSN: 2578-7276 

Journal Of Agronomy & Agricultural Science | ISSN: 2689-8292 

Journal Of AIDS Clinical Research & STDs | ISSN: 2572-7370 

Journal Of Alcoholism Drug Abuse & Substance Dependence | ISSN: 2572-9594 

Journal Of Allergy Disorders & Therapy | ISSN: 2470-749X 

Journal Of Alternative Complementary & Integrative Medicine | ISSN: 2470-7562 

Journal Of Alzheimers & Neurodegenerative Diseases | ISSN: 2572-9608 

Journal Of Anesthesia & Clinical Care | ISSN: 2378-8879 

Journal Of Angiology & Vascular Surgery | ISSN: 2572-7397 

Journal Of Animal Research & Veterinary Science | ISSN: 2639-3751 

Journal Of Aquaculture & Fisheries | ISSN: 2576-5523 

Journal Of Atmospheric & Earth Sciences | ISSN: 2689-8780 

Journal Of Biotech Research & Biochemistry

Journal Of Brain & Neuroscience Research

Journal Of Cancer Biology & Treatment | ISSN: 2470-7546 

Journal Of Cardiology Study & Research | ISSN: 2640-768X 

Journal Of Cell Biology & Cell Metabolism | ISSN: 2381-1943 

Journal Of Clinical Dermatology & Therapy | ISSN: 2378-8771 

Journal Of Clinical Immunology & Immunotherapy | ISSN: 2378-8844 

Journal Of Clinical Studies & Medical Case Reports | ISSN: 2378-8801 

Journal Of Community Medicine & Public Health Care | ISSN: 2381-1978 

Journal Of Cytology & Tissue Biology | ISSN: 2378-9107 

Journal Of Dairy Research & Technology | ISSN: 2688-9315 

Journal Of Dentistry Oral Health & Cosmesis | ISSN: 2473-6783 

Journal Of Diabetes & Metabolic Disorders | ISSN: 2381-201X 

Journal Of Emergency Medicine Trauma & Surgical Care | ISSN: 2378-8798 

Journal Of Environmental Science Current Research | ISSN: 2643-5020 

Journal Of Food Science & Nutrition | ISSN: 2470-1076 

Journal Of Forensic Legal & Investigative Sciences | ISSN: 2473-733X 

Journal Of Gastroenterology & Hepatology Research | ISSN: 2574-2566 

 

Journal Of Genetics & Genomic Sciences | ISSN: 2574-2485 

Journal Of Gerontology & Geriatric Medicine | ISSN: 2381-8662 

Journal Of Hematology Blood Transfusion & Disorders | ISSN: 2572-2999 

Journal Of Hospice & Palliative Medical Care

Journal Of Human Endocrinology | ISSN: 2572-9640 

Journal Of Infectious & Non Infectious Diseases | ISSN: 2381-8654 

Journal Of Internal Medicine & Primary Healthcare | ISSN: 2574-2493 

Journal Of Light & Laser Current Trends

Journal Of Medicine Study & Research | ISSN: 2639-5657 

Journal Of Modern Chemical Sciences

Journal Of Nanotechnology Nanomedicine & Nanobiotechnology | ISSN: 2381-2044 

Journal Of Neonatology & Clinical Pediatrics | ISSN: 2378-878X 

Journal Of Nephrology & Renal Therapy | ISSN: 2473-7313 

Journal Of Non Invasive Vascular Investigation | ISSN: 2572-7400 

Journal Of Nuclear Medicine Radiology & Radiation Therapy | ISSN: 2572-7419 

Journal Of Obesity & Weight Loss | ISSN: 2473-7372 

Journal Of Ophthalmology & Clinical Research | ISSN: 2378-8887 

Journal Of Orthopedic Research & Physiotherapy | ISSN: 2381-2052 

Journal Of Otolaryngology Head & Neck Surgery | ISSN: 2573-010X 

Journal Of Pathology Clinical & Medical Research

Journal Of Pharmacology Pharmaceutics & Pharmacovigilance | ISSN: 2639-5649 

Journal Of Physical Medicine Rehabilitation & Disabilities | ISSN: 2381-8670 

Journal Of Plant Science Current Research | ISSN: 2639-3743 

Journal Of Practical & Professional Nursing | ISSN: 2639-5681 

Journal Of Protein Research & Bioinformatics

Journal Of Psychiatry Depression & Anxiety | ISSN: 2573-0150 

Journal Of Pulmonary Medicine & Respiratory Research | ISSN: 2573-0177 

Journal Of Reproductive Medicine Gynaecology & Obstetrics | ISSN: 2574-2574 

Journal Of Stem Cells Research Development & Therapy | ISSN: 2381-2060 

Journal Of Surgery Current Trends & Innovations | ISSN: 2578-7284 

Journal Of Toxicology Current Research | ISSN: 2639-3735 

Journal Of Translational Science And Research

Journal Of Vaccines Research & Vaccination | ISSN: 2573-0193 

Journal Of Virology & Antivirals

Sports Medicine And Injury Care Journal | ISSN: 2689-8829 

Trends In Anatomy & Physiology | ISSN: 2640-7752 

http://www.heraldopenaccess.us/journals/advances-in-industrial-biotechnology
http://www.heraldopenaccess.us/journals/advances-in-microbiology-research
http://www.heraldopenaccess.us/journals/archives-of-surgery-and-surgical-education
http://www.heraldopenaccess.us/journals/archives-of-urology
http://www.heraldopenaccess.us/journals/archives-of-zoological-studies
http://www.heraldopenaccess.us/journals/current-trends-medical-and-biological-engineering
http://www.heraldopenaccess.us/journals/international-journal-of-case-reports-and-therapeutic-studies
http://www.heraldopenaccess.us/journals/journal-of-addiction-addictive-disorders
http://www.heraldopenaccess.us/journals/journal-of-agronomy-&-agricultural-science
http://www.heraldopenaccess.us/journals/journal-of-aids-clinical-research-stds
http://www.heraldopenaccess.us/journals/journal-of-alcoholism-drug-abuse-substance-dependence
http://www.heraldopenaccess.us/journals/journal-of-allergy-disorders-therapy
http://www.heraldopenaccess.us/journals/journal-of-alternative-complementary-integrative-medicine
http://www.heraldopenaccess.us/journals/journal-of-alzheimers-neurodegenerative-diseases
http://www.heraldopenaccess.us/journals/journal-of-anesthesia-clinical-care
http://www.heraldopenaccess.us/journals/journal-of-angiology-vascular-surgery
http://www.heraldopenaccess.us/journals/journal-of-animal-research-veterinary-science
http://www.heraldopenaccess.us/journals/journal-of-aquaculture-fisheries
http://www.heraldopenaccess.us/journals/journal-of-atmospheric-earth-sciences
http://www.heraldopenaccess.us/journals/journal-of-biotech-research-biochemistry
http://www.heraldopenaccess.us/journals/journal-of-brain-neuroscience-research
http://www.heraldopenaccess.us/journals/journal-of-cancer-biology-treatment
http://www.heraldopenaccess.us/journals/journal-of-cardiology-study-research
http://www.heraldopenaccess.us/journals/journal-of-cell-biology-cell-metabolism
http://www.heraldopenaccess.us/journals/journal-of-clinical-dermatology-therapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-immunology-immunotherapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-studies-medical-case-reports
http://www.heraldopenaccess.us/journals/journal-of-community-medicine-public-health-care
http://www.heraldopenaccess.us/journals/journal-of-cytology-tissue-biology
http://www.heraldopenaccess.us/journals/journal-of-dairy-research-&-technology
http://www.heraldopenaccess.us/journals/journal-of-dentistry-oral-health-cosmesis
http://www.heraldopenaccess.us/journals/journal-of-diabetes-metabolic-disorders
http://www.heraldopenaccess.us/journals/journal-of-emergency-medicine-trauma-surgical-care
http://www.heraldopenaccess.us/journals/journal-of-environmental-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-food-science-nutrition
http://www.heraldopenaccess.us/journals/journal-of-forensic-legal-investigative-sciences
http://www.heraldopenaccess.us/journals/journal-of-gastroenterology-hepatology-research
http://www.heraldopenaccess.us/journals/journal-of-genetics-genomic-sciences
http://www.heraldopenaccess.us/journals/journal-of-gerontology-geriatric-medicine
http://www.heraldopenaccess.us/journals/journal-of-hematology-blood-transfusion-disorders
http://www.heraldopenaccess.us/journals/journal-of-hospice-palliative-medical-care
http://www.heraldopenaccess.us/journals/journal-of-human-endocrinology
http://www.heraldopenaccess.us/journals/journal-of-infectious-non-infectious-diseases
http://www.heraldopenaccess.us/journals/journal-of-internal-medicine-primary-healthcare
http://www.heraldopenaccess.us/journals/journal-of-light-laser-current-trends
http://www.heraldopenaccess.us/journals/journal-of-medicine-study-research
http://www.heraldopenaccess.us/journals/journal-of-modern-chemical-sciences
http://www.heraldopenaccess.us/journals/journal-of-nanotechnology-nanomedicine-nanobiotechnology
http://www.heraldopenaccess.us/journals/journal-of-neonatology-clinical-pediatrics
http://www.heraldopenaccess.us/journals/journal-of-nephrology-renal-therapy
http://www.heraldopenaccess.us/journals/journal-of-non-invasive-vascular-investigation
http://www.heraldopenaccess.us/journals/journal-of-nuclear-medicine-radiology-radiation-therapy
http://www.heraldopenaccess.us/journals/journal-of-obesity-weight-loss
http://www.heraldopenaccess.us/journals/journal-of-ophthalmology-clinical-research
http://www.heraldopenaccess.us/journals/journal-of-orthopedic-research-physiotherapy
http://www.heraldopenaccess.us/journals/journal-of-otolaryngology-head-neck-surgery
http://www.heraldopenaccess.us/journals/journal-of-pathology-clinical-medical-research
http://www.heraldopenaccess.us/journals/journal-of-pharmacology-pharmaceutics-pharmacovigilance
http://www.heraldopenaccess.us/journals/journal-of-physical-medicine-rehabilitation-disabilities
http://www.heraldopenaccess.us/journals/journal-of-plant-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-practical-professional-nursing
http://www.heraldopenaccess.us/journals/journal-of-protein-research-&-bioinformatics
http://www.heraldopenaccess.us/journals/journal-of-psychiatry-depression-anxiety
http://www.heraldopenaccess.us/journals/journal-of-pulmonary-medicine-respiratory-research
http://www.heraldopenaccess.us/journals/journal-of-reproductive-medicine-gynaecology-obstetrics
http://www.heraldopenaccess.us/journals/journal-of-stem-cells-research-development-therapy
http://www.heraldopenaccess.us/journals/journal-of-surgery-current-trends-innovations
http://www.heraldopenaccess.us/journals/journal-of-toxicology-current-research
http://www.heraldopenaccess.us/journals/journal-of-translational-science-and-research
http://www.heraldopenaccess.us/journals/journal-of-vaccines-research-vaccination
http://www.heraldopenaccess.us/journals/journal-of-virology-antivirals
http://www.heraldopenaccess.us/journals/sports-medicine-and-injury-care-journal
http://www.heraldopenaccess.us/journals/trends-in-anatomy-physiology

