
Introduction
 Low Back Pain (LBP) is a ubiquitous health problem affecting 
most of healthcare staff. Most studies are focused on prevalence of 
pain among nurses in intensive care units in countries all over the 
world.
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 Twenty-seven studies reporting data from 2004 to 2020 on the 
prevalence of LBP in a defined ICU nurses were included (partic-
ipants:6258; range: 3-1345). Twenty-one (77.8%) studies were of 
“high” quality. Among the included studies, the lowest and the high-
est prevalence were found to be 34.5% and 100.0%, respectively. 
Conclusion was that LBP is prevalent among ICU nurses. Greater at-
tention is urgently needed to address this burdensome health problem 
among ICU nurses, particularly with an emphasis to develop preven-
tive strategies [1].

 The objecitve of a study in 2014 was to identify the occupational 
factors associated with low back pain using a surveillance tool and to 
characterize the low back pain by the resistance of the extensor mus-
cles of the vertebral column among nursing professionals at an Inten-
sive Care Unit Conclusions of study are that the main occupational 
factors associated with the low back pain were the posture and the 
characteristics of the physical and organizational conditions [2]. An-
other study showed that individual-level interventions are not likely 
to succeed in eliminating manual patient lifting by nurses. Our results 
suggested that interventions without administrative measures might 
have limited success [2]. Another study was undertaken to evaluate 
an education program to prevent low back pain among nurses. This 
interventional study used a one-group, pretest/posttest design and was 
conducted in four hospitals in Bolu, Turkey. Nurses’ knowledge was 
assessed before and after training; 60 nurses were evaluated while 
performing five procedures that can lead to low back pain using an 
observation form. These forms were given to the nurses 3 months 
after the training to assess their knowledge and observations of the 
five specified behaviors were repeated. The mean knowledge and pro-
cedures scores of the nurses were higher just after and 3 months after 
the training compared to before training [2].

 Yet a smaller number of studies reveal the high prevalence of pain 
among ICU personnel including physicians, physiotherapists and 
technicians. Psychosocial factors, such as psychological fatigue, and 
ergonomic factors, such as bending or twisting the neck, play import-
ant roles in the development of pain. This study indicates that ICU 
personnel have a high prevalence of pain, with 72.7%, 64.4%, and 
52.9% of ICU nurses, ICU doctors, and ICU workers reporting pain, 
respectively [3].

Research
Hypotheses

• H1 The prevalence of examined medical professionals with low 
back pain will be above 50%. 

• H2 Nurses/technicians will have a higher occurrence of low back 
pain than physicians and physiotherapists. 

• H3 Health workers are not educated about protective, facilitating 
positions for the purpose of preservation spine in the workplace.

Materials and methods
 The research was conducted in Croatia at the Clinical Hospi-
tal Center Zagreb, at the Clinic for Anesthesia, Reanimation and  

Bratić V, et al., J Anesth Clin Care 2023, 10: 077
DOI: 10.24966/ACC-8879/100077

HSOA Journal of
Anesthesia & Clinical Care

Research Article

Vesna Bratić1* and Dijana Filipović2

1University Hospital Center Zagreb, Croatia Anita Lukić, General Hospital 
Varaždin, Croatia

2University Hospital Center Zagreb, Croatia

Prevalence of Pain among 
Intensive Care Unit Personnel

Abstract
 Although pain is commonly observed among medical staff, stud-
ies on pain among all types of intensive care unit personnel are un-
common, especially Intensive Care Unit (ICU) physiciansand phys-
iotherapists. The aim of this study was to estimate the prevalence of 
pain among ICU personnel and explore the risk factors for their pain. 
The research was conducted in Croatia at the Clinical Hospital Cen-
ter Zagreb, at the Clinic for Anesthesia, Reanimation and Intensive 
Medicine and Pain Therapy. A total of 277 ICU personnel (physi-
cians, nurses/technicians, physiotherapists) were included in the fi-
nal analysis. The results were obtained by a questionnaire consisting 
of 16 questions. Respondents were nurses (N 173), physiotherapists 
(N 24), and physicians (N 80). Authors’ hypotheses were confirmed 
as follows. The prevalence of examined medical professionals with 
low back pain is above 50%. This study indicates that ICU personnel 
exhibit a high prevalence of pain. Back pain is most common among 
nurses (N 152), but also present in physicians (N62), and physio-
therapists (N 13). Nurses/technicians have a higher occurrence of 
low back pain than physicians and physiotherapists. Health work-
ers are not educated about protective, facilitating positions for the 
purpose of preservation spine in the workplace. Therefore, disease 
prevention and health promotion measures are needed to protect 
the health of ICU personnel at the Clinical Hospital Center Zagreb, at 
the Clinic for Anesthesia, Reanimation and Intensive Medicine and 
Pain Therapy.
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Intensive Medicine and Pain Therapy.  The total of 277 respondents 
(physicians, nurses/technicians, physiotherapists) working at the 
intensive care units of the Clinic for Anesthesia, Reanimation and 
Intensive Medicine and Pain Therapy participated in the research.
Through a questionnaire of 16 questions, respondents had to choose 
the appropriate [4-5] answer based on which statistics and corre-
sponding results were obtained.The demographic data of the respon-
dents were presented with descriptive statistics, and the normality of 
the distribution of continuous numerical variables was tested with the 
D’Agostino-Pearson test. The existence of differences between cat-
egorical variables was tested with the χ2-test.All statistical analyses 
were performed using MedCalc 20.110 (MedCalc Software Ltd, Os-
tend, Belgium). P values less than 0.05 were considered statistically 
significant.

Results
 As shown in (Table 1) A total of 277 healthcare workers, 178 (64 
%) female and 99 (36%) male, at the Clinic for Anesthesia and Inten-
sive Care, University Hospital Centre Zagreb, Croatia, participated in 
the research. Three groups were examined: nurses (N 173), physio-
therapists (N 24), and physicians (N 80).

 The obtained results show that back pain is most common among 
nurses (152 = 88 %), but also present in physicians (62 = 78 %), and 
physiotherapists (13 = 54 %). If necessary, all medical workers take 
analgetics (N 219). Out of 215 respondents only a small number of 
health workers use orthopedic insoles regularly (39=14 %).

 Although the majority of healthcare workers have had no previous 
injuries or illnesses (N 189), some previous diseases are present in 
female respondents, mostly in nurses (N 57). When asked whether 
they use any form of physical therapy to reduce back pain (massage, 
swimming, exercise), 154 (56%) health workers give an affirmative 
answer - 99 (57 %) nurses, 19 (79 %) physiotherapists, 36 (45 %)  

physicians, while 123 (44 %) health workers do not use any form of 
physical therapy. When asked in their daily work whether they apply 
techniques to reduce the load on the spine (hospital bed at hip height, 
lifting loads from squatting, moving and turning an immobile patient 
with the help of colleagues), 187 give an affirmative answer, while 
90 sometimes or almost never they use protective forms. Considering 
the years of experience at the workplace, those with 5 to 10 years of 
work experience state that they use orthopedic insoles (N15). Some 
form of analgesia, if necessary, is mostly used by those with less than 
5 years of work experience. Respondents with 5-10 years of work 
experience (N 27) already have some impairment or illness. The most 
represented healthcare workers who use some form of physical ther-
apy are those with less than 5 years of work experience (N 40) and 
with 5-10 years of work experience (N 49).  As many as 31 workers 
out of 46 having 21-30 years of work experience use some form of 
physical therapy.

 39 respondents wear orthotic insoles, the pain is genuine in 9 of 
them, and they continue to use some form of analgesia, while 17 al-
ready have some damage or illness. 24 people who wear orthopedic 
insoles use some form of physical therapy, and 29 of them adhere to 
techniques to reduce the load on the spine.

 Considering the working hours, pain is present in 149 respondents 
in the 12-hour shift. Insoles are used by 12 of them in a 8-hour shift, 
by 21 in a 12 hour-shift, and 6 of them in a 24-hour shift.

 During the 12-hour shift, 129 respondents use some form of anal-
gesia, 60 already have had some earlier damage or illness, while 104 
do not have any damage.

 During the 8-hour shift, 52 of them use some form of physical 
therapy, while 31 do not. In a 12-hour shift, 92 of them use some 
form of physical therapy, while 72 do not, in a 24-hour shift, 10 use  

Table 1: Demographic and occupational characteristics.
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some form of physical therapy, and 20 do not. In a 12-hour shift, 115 
healthcare workers apply protective measures at the workplace (bed, 
squat...).

 As many as 199 health workers feel pain if they are on their feet 
for more than 5 hours, 32 of them wear insoles, and 24 use some form 
of analgesia, 81 have some disease or damage, 134 use some form of 
physical therapy, while 162 use protective measures at work.

 Nurses/technicians have the most pain in their backs (152 N) 
among ICU staff, the lumbar part of the spine being most affected. 28 
nurses also report pain in a larger area of   the spine (combination of 
thoracic, cervical, lumbar).The next group by suffering back pain are 
physicians, pain is present in 62, mostly in the area of   the lumbar part 
(N 33). In the cervical part of the spine it is present in 15 physicians, 
in the thoracic part in 8, and in the combination of the larger extent 
of the affected parts of the spine (cervical, thoracic, lumbar) in 24 of 
them.Although the least number of physical therapists participated 
in this research, pain is present in 13, while 11 of them do not have 
pain. The most frequently painful part of the back is lumbar (N17).If 
necessary, health workers take some form of analgesia, and the most 
represented are nurses (N 178).Considering the years of service less 
than five, the trend of back pain in the lumbar spine area is higher  

(N57), while healthcare professionals with 5-10 years of experience 
follow the trend of back pain in the lumbar spine area (N 47).Orthope-
dic insoles are mostly used by people who have back pain in the lum-
bar part of the spine (N 17).149 healthcare workers have back pain 
during a 12-hour working day, mostly in the lumbar region (N 103), 
while some form of analgesia use 129 healthcare workers. Working 
for more than 5 hours results in back pain in the lumbar part of the 
spine (N 140), and if necessary, they use some form of analgesia (N 
18).Orthopedic insoles are mostly worn by nurses/technicians (N 20), 
followed by physicians (N 13) and physiotherapists (N 6).Some form 
of illness or damage from before is most prevalent in nurses (N 57).19 
physiotherapists use some form of physical activity, while nurses are 
the most numerous, 99 of them follow the trend of using some form of 
physical therapy.122 (71 %) nurses/technicians use certain techniques 
for easier performance at work, 22 (92 %) physiotherapists, and 43 
(54 %) doctors. Considering the years of work experience from the 
table, we can conclude that some form of illness or impairment is 
least common among people with less than 31 years of experience 
(N7).Considering the years of service, 5-10 mostly use some form of 
protective forms to perform work (58).157 healthcare workers do not 
wear orthopedic insoles at all. Taking into account the working hours 
of healthcare professionals, 92 respondents use some form of physical  

Pain, No. Spine part mostly burdened, No. Use of analgesics, No.

Yes No P cervical
t o r -
acal

lumbal
Combi. 

parts
P

R e g u -
larly

When needed No P

Profession

Nurses 152 21

<0.001

21 11 113 28 0.008 25 138 10

<0.001Physiotherapists 13 11 4 2 17 1 1 10 13

Physicians 62 18 15 8 33 24 4 71 5

Gender

Male 74 25
0.020

18 10 54 17 0.311 12 78 9
0.820

Female 153 25 22 11 109 36 18 141 19

Work experi-
ence, Years 

< 5 71 18

0.765

11 7 57 14

0.628

8 68 13

0.474

5-10 63 13 13 6 47 10
8 59

9

11-20 35 10 6 4 24 11 6 36 3

21-30 40 6 8 4 23 11 4 39 3

> 31 18 3 2 0 12 7 4 17 0

Insoles

Yes 31 8

0.063

12 5 17 5

<0.001

9 27 3

0.037Sometimes 23 0 4 7 10 2 2 21 0

No 173 42 24 9 136 46 19 171 25

Shifts, Hours

8 h 55 28

< 0.001

13 5 51 14

0.030

5 61 17

< 0.00112 h 149 15 18 12 103 31
25

129 10

24 h 23 7 9 4 9 8 0 29 1

Standing hours

2 3 2

< 0.001

2 0 1 2

0.303

0 4 1

0.7213-5 25 16 5 3 22 11
6 30

5

> 5 199 32 33 18 140 40 24 185 22
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therapy during the 12-hour random time, while 72 respondents do not. 
Working less than five hours, 97 respondents do not use any form of 
physical therapy.

Conclusion
 Hypothesis 1 is statistically significant (P < 0.001), confirming 
that more than 50% of medical workers have pain in some part of 
the back. 82% of the 277 surveyed healthcare professionals gave an 
affirmative answer, which exceeds the percentage of more than 50%. 
There are statistically significant differences if we compare education 
(P < 0.001), where the pain is most genuine in 152 (88%) nurses, 62 
(78%) doctors, and least 13 (54%) physiotherapists. If we compare 
with working hours, there is a statistically significant difference (P < 
0.001) in healthcare workers who have 12-hour shift (91%). There is 
a statistically significant difference compared to standing during the 
working day (P < 0.001), where 199 (86%) of the healthcare workers 
state that they feel the presence of pain in some parts of the back 
after standing for more than 5 hours. Hypothesis 2 is statistically sig-
nificant (P < 0.001), it confirms that the pain is most genuine in 152 
(88%) nurses/technicians, and that they have a higher occurrence of 
low back pain than doctors and physiotherapists. Hypothesis 3 is par-
tially statistically significant because it takes into account questions 
8, 9 and 10. 158 (57%) whether healthcare workers are familiar with 
special techniques used in daily work with patients that reduce the 
burden on the spine. There is a statistically significant difference if  

we compare by education where is P<0.001 (χ2-test) i. e. where 96% 
of physiotherapists are familiar with the mentioned techniques, fol-
lowed by nurses (57%), while the least familiar are doctors (45%). 
193 health workers (70%) state that they would like to have education 
about protective positions for the purpose of preserving the spine. The 
statistically significant difference is with regard to working hours P < 
0.006, (χ2-test), where the most affirmative answers are 106 of them 
(65%) given by people who work 12 hours, followed by people who 
work 8 hours in a higher percentage (83%), but a smaller number 
69.If we take into account the question related to whether healthcare 
professionals apply techniques to reduce the load on the spine during 
their daily work (hospital bed at the height of your hips, lifting loads 
from a squat, moving and turning an immobile patient with the help 
of colleagues), 187 healthcare professionals gave an affirmative an-
swer which is 68%, a statistically significant difference if we com-
pare it with education P<0.004, and working hours P < 0.006.This 
study indicates that ICU personnel exhibit a high prevalence of pain. 
Ergonomic factors, contribute to pain levels among ICU personnel. 
As many as 227 (82%) respondents attibute back pain to working 
conditions, just 88 (32%) go on sick-leave, but 263 (95%) consider 
that back pain should be qualified as occupational disease.  193 (70 
%) respondents consider education about special techniques used in 
daily work with patients that reduce the burden on the spine is import-
ant.  Therefore, disease prevention and health promotion measures are 
needed to protect the health of ICU personnel at the Clinical Hospital 
Center Zagreb, at the Clinic for Anesthesia, Reanimation and Inten-
sive Medicine and Pain Therapy.

Shoe pads, No. Sick leave, No. Therapy, No. Use of special techniques, No.

Yes
Some-
times

No P Yes No P Yes No P
Regu-
larly

Rarely No P

Profession

Nurses 20 16 137

0.401

57 116

0.860

99 74

0.010

122 37 14

0.004Physiotherapists 6 1 17 7 17 19 5 22 2 0

Physicians 13 6 61 24 56 36 44 43 23 14

Gender

Male 19 5 75
0.087

27 72
0.232

54 45
0.793

68 22 9
0.909

Female 20 18 140 61 117 100 78 119 40 19

Work experience, 
Years 

< 5 9 3 77

0.168

13 76

<  0.001

40 49

0.115

57 25 7

0.110

5-10 15 5 56 27 49 49 27 58 13 5

11-20 6 7 32 24 21 28 17 28 11 6

21-30 7 6 33 17 29 26 20 31 6 9

> 31 2 2 17 7 14 11 10 13 7 1

Insoles

Yes - - -

-

17 22

0.004

24 15

0.591

29 8 2

0.707Sometimes - - - 13 10 14 9 17 2 4

No - - - 58 157 116 99 141 24 50

Shifts, Hours

8 h 12 4 67

0.436

20 63

0.113

52 31

0.021

58 22 3

<0.00112 h 21 15 128 60 104 92 72 115 35 14

24 h 6 4 20 8 22 10 20 14 5 11

Standing hours

2 1 0 4

0.583

0 5

0.023

2 3

0.191

3 1 1

0.3023-5 6 1 34 7 34 18 23 22 6 13

> 5 32 22 177 81 150 134 97 162 21 48

D:\Sindhu\PDFs\Articles\2023\HACC\January\10.24966\ACC-8879\100077


Citation: Bratić V, Filipović D (2023) Prevalence of Pain among Intensive Care Unit Personnel. J Anesth Clin Care: 10: 077.

• Page 5 of 5 •

J Anesth Clin Care ISSN: 2378-8879, Open Access Journal
DOI: 10.24966/ACC-8879/100077

Volume 10 • Issue 1 • 100077

References
1. Sang S, Wang J, Jin J (2021) Prevalence of low back pain among intensive 

care nurses: a meta-analysis. Nurs Crit Care 26: 476-484.

2. Petersen R de S, Marziale MHP (2014) Low back pain characterized by 
muscle resistance and occupational factors associated with nursing. Rev 
Latino-Am Enfermagem 22: 386-93.

3. Coskun Beyan A,  Dilek B, Demiral Y (2020) The effects of multifaceted 
ergonomic interventions on musculoskeletal complaints in intensive care 
units.  Int J Environ Res Public Health 17: 3719.

4. Karahan A, Bayraktar N (2013) Effectiveness of an education program to 
prevent nurses low back pain: An nnterventional study in Turkey. Work-
place Health & Safety 61: 73-78.  

5. Wang M, Ding Q, Sang L, Song L (2022) Prevalence of pain and its risk 
factors among ICU personnel in tertiary hospital in China a cross-sectional 
study. J Pain Res  15: 1749-1758.

D:\Sindhu\PDFs\Articles\2023\HACC\January\10.24966\ACC-8879\100077
https://www.researchgate.net/publication/264010860_Low_back_pain_characterized_by_muscle_resistance_and_occupational_factors_associated_with_nursing
https://www.researchgate.net/publication/264010860_Low_back_pain_characterized_by_muscle_resistance_and_occupational_factors_associated_with_nursing
https://www.researchgate.net/publication/264010860_Low_back_pain_characterized_by_muscle_resistance_and_occupational_factors_associated_with_nursing
https://pubmed.ncbi.nlm.nih.gov/32466147/
https://pubmed.ncbi.nlm.nih.gov/32466147/
https://pubmed.ncbi.nlm.nih.gov/32466147/
https://pubmed.ncbi.nlm.nih.gov/23380640/
https://pubmed.ncbi.nlm.nih.gov/23380640/
https://pubmed.ncbi.nlm.nih.gov/23380640/
https://pubmed.ncbi.nlm.nih.gov/35756365/
https://pubmed.ncbi.nlm.nih.gov/35756365/
https://pubmed.ncbi.nlm.nih.gov/35756365/


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: https://www.heraldopenaccess.us/submit-manuscript

 
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 

mailto:info%40heraldsopenaccess.us?subject=
http://www.heraldopenaccess.us/
https://www.heraldopenaccess.us/submit-manuscript
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

