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ARTICLE INFO ABSTRACT

Handling Editor: Dr. Aristidis Tsatsakis In medical centers and hospitals one of the most dangers that threaten health care worker and patient are
Nosocomial infections (NIs) and Needle stick injuries (NSIs). The aim of this study was to determination the

Keywords: effects of nosocomial infection and needle sticks injuries on patents and health care worker. A review study of

Risk assessment literature was conducted to One thousand and fifty manuscripts were retrieved based on various databases:

Infectious diseases Elsevier, PubMed, Web of Science, Springer, and Google Scholar. Reporting data were used on predetermined

consequences nosocomial infection and needle sticks injuries and related to adverse health effects, routes of
Needle sticks injuries transmission, control and reduction. The literature signs a notable undesirable affect from potential NIg and NSIs
Patents attributed to risk investigated among patents and health care worker. Based on Result this study, the resistance of
Health care worker antibiotics, non-standard personal protective equipment, and Needle recapping can endanger health of human
and increase transfer infectious disease risk among exposed patients and health care worker. Useful for health
system decision makers and political officials in order to cope with the incidence of nosocomial infections and
decrease number of needle stick injuries among patients and health care worker can be the main application the
results of this study. Increasing the level of awareness, especially of sensitive groups (patients and HCW), about
the ways to prevent nosocomial infections and reduce needle sticks and proper use of personal protective
equipment are the main vital managers of the health department actions for decrease the prevalence of NIs.
Further research using more sophisticated methodology is warranted. Holding regular and periodic training
workshops in connection with standard precautions and prevention of occurrence nosocomial infection and
needle sticks injuries can play an important role in increasing the health of patents and health care worker.

Medical centers
Nosocomial infection

Abbreviations: NIs, Nosocomial infections. NSIs: Needle Stick injuries; UTI, Urinary Tract Infection; BSI, Bloodstream Infection; SSIs, surgical site infections; HBV,
Hepatitis B Virus; HCV, Hepatitis C Virus; HIV, Human Immunodeficiency Virus; ICUs, Intensive Care Units; WBC, White Blood Cell; CDC, Center Disease Control;
WHO, World Health Organization.
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1. Introduction

Nosocomial infections (NIs) and Needle stick injuries (NSIs) are the
most important agents that can increase causes of disability, transfer
infectious disease, morbidity and mortality, increasing hospitalization,
and high health problems in hospitals and medical centers [2,20]. NIs
and NSIs are one of the most important factors in increase treatment and
hospital costs [77].

Nosocomial infections (NIs) is defined infections that occurs in pa-
tients due to treatment procedures consequence of hospitalization in
hospital or medical centers [7,60,66,82]. Nosocomial infections occur
among patient’s 48 h or more following hospital admission [22,66].
According to reported Center Disease Control (CDC) in the United States,
60,0000-80,0000 cases of needle stick injuries each year occur among
health care worker [89,95,97]. Based on result different studies needle
stick injuries and nosocomial infections is one of the strongest factor in
patients and health care worker in infections incidence [3,75,81,94].
Urinary tract infection (UTI), bloodstream infection (BSI), surgical site
infections (SSIs), and pneumonia are the main common infections in
medical centers [12,75]. Nosocomial infections, each year 4.5-billion--
dollar economic damage due to 90,000 individuals die from nosoco-
mial infections caused by hospitalization and 2,000,000 persons’
additional health care worker expenses annually [12,14,35,39].

Low level of knowledge of patients and treatment staff about the
causes of nosocomial infections, inadequate personal protective equip-
ment, thin gloves, drawing blood, needle recapping, transit disposal
needle, needles penetration to skin, non-standard safety boxes, resis-
tance of antibiotics, failure to observe standard precautions in contact
with the patient by the care staff and failure to properly observe the
principles of hand hygiene are the main common routes and reasons of
transfer and enter infectious microorganisms into human body [10,28,
58].

In healthcare settings, the most common healthcare groups exposed
to at greater risk of needle stick injuries and catching infectious diseases
such as HIV and hepatitis are workers, nurse aid, operating room tech-
nicians, radiologists, pediatricians, surgeons and anesthesiologists, res-
idents, midwives, and nurses [8,17,61,62,98,102].

Use caution when using sharp and winning medical devices, using
useful safety boxes, proper use of safety boxes and preparation of stan-
dard safety boxes rigidity in all wards in hospital and medical centers,
avoiding hand-to-hand passing and needle recapping, increasing
knowledge of health care worker, holding workshops and training
courses in connection with about infections, reduction of use of sharp
devices, and direct contact with needles, observance of standard pre-
cautions in the process of collecting, decontaminating and disposing of
winning tools are the most important actions to reduce of the risk of
needle stick injuries and nosocomial infections [5,41,54,79].

The purpose of this narrative review report is to understand the
needle sticks injuries (NSIs) and nosocomial infections (NIs) risk
assessment among patents and health care worker on potential transfer
infectious diseases such as hepatitis B virus (HBV), hepatitis C virus
(HCV) and the human immunodeficiency virus (HIV).

2. Material and methods
2.1. Inclusion criteria

In this a narrative review study, was performed with One thousand
and fifty manuscripts were retrieved based on Web of Science, Elsevier,
PubMed, Springer, and Google Scholar databases.
2.2. Data gathering

The data collection was based on Search terms: ‘Nosocomial Infec-

tion’, ‘Needle Sticks’, ‘Patents’, ‘Health Care Worker’, ‘Hepatitis B Virus
(HBV)’, ‘Hepatitis C Virus (HCV)’, ‘Human Immunodeficiency Virus
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(HIVY’, and ‘Hospital’.
2.3. Search strategy

Search strategy included the explanations provided through data-
base searching and other sources were found 162 and 42, respectively.
Then, after review 112 full-text articles were screened and final evalu-
ation 65 were entered into the analysis stage. Finally, 32 articles were
selected in this study. Search restrictions included English language and
all the studies were searched during time 2001-2021. Fig. 1 showed the
how to prepare studies and article selection process.

2.4. Ethical approval

This a narrative review study does not contain any studies involving
animals performed by any of the author(s). According to the national
guidelines, studies such as this do not require individual consent.

3. Result and discussion
3.1. Nosocomial infection associated to healthcare

The nosocomial infection is classified according to the species and
the causative agent into 4 parts, including surgical site infections (SSI),
urinary tract infections (UTI), bloodstream infections (BSI), and respi-
ratory pneumonia (RP) (Fig. 2) [22,90,96].

Ventilator-associated hospital-acquired pneumonia, gastrointestinal
infections by Clostridioides difficile, inadequate equipment, the presence
of contamination in the patient’s hospital environment, non-observance
of standard precautions in contact with the patient by the HCWs, failure
to observe proper hand hygiene when dealing with the patient, improper
disinfection of the hospital ward and failure to properly equipment used
such as catheter and suction are the main agents caused nosocomial
infection [32,51,63,68].

According to reported different studies that most human organs that
are affected by the complications of nosocomial infections are lung, skin,
bone, eye, throat, ear, and nose [46,74,90]. Also, the main systems in
human body that NIs has many side effects included central nervous
systems, circulatory system, gastrointestinal tract, skin and soft-tissue,
respiratory and cardiovascular systems [21,50,55,86]. Based on result
studies conducted in the United States, the incidences and prevalence
pneumonia, SSI, gastrointestinal, UTI and BSI were 21.8%, 21.8%,
17.1%, 12.9% and 9.9%, respectively [52,53].

3.2. Assessment of needle sticks injuries

Needle stick injuries (NSIs) is called any accidental piercing of the
skin by a needle or sharp instruments during medical or nurse in-
terventions [1,42]. Needle stick injuries are a serious occupational
hazard for health care providers and nurses that are often not reported
for various reasons [30].

Needle wound does not pose any danger on its own with a new,
sterile needle. The greatest concern occurs when the skin is pierced by a
needle used and contaminated with the patient’s blood, with the highest
risk of contracting hepatitis B virus (HBV), hepatitis C virus (HCV) and
human immunodeficiency virus (HIV) [18,30,87]. Based on result
studies, each health care provider suffers from needle stroke 4 times a
year [5,30]. The prevalence of these injuries due to exposure to physical
demands and mental stress has increased in the work place [91].

Most needle-like injuries occur during activities such as blood
transfusions, blood sampling, venous implantation for patients, removal
of needles and sharp instruments, and the collection of blood and body
secretions [30,40].

Injuries caused by needle sticks among health care workers impose
heavy costs on health care systems, which can include loss of useful
labor, increased workload for other health care workers, and payment of
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Fig. 1. . Flowchart of the how to prepare studies and article selection process (manuscript).

health care costs resulting from These are injuries [91]. Therefore, it is
necessary to formulate and present appropriate solutions in this field.
Due to the increasing prevalence of injuries caused by needles and sharp
objects and the resulting risks, the need to pay attention to its influential
factors is of particular importance to reduce these injuries among the
nursing staff [91].

3.3. Routes of transmission nosocomial infection and needle sticks

Among the most important ways and routes of transmission of
nosocomial infections are non-observance of hand hygiene, contact
direct or indirect with microorganisms, the use of non-sterile surgical
and non-sterile dressing, needle sticking, failure to use appropriate
stiffness boxes, non-observance of standard precautions during the pa-
tient’s hospitalization and medical care, improper use of personal pro-
tective equipment such as masks and gloves, non-observance of
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environmental health, improper implementation of medical waste
management, non-use of appropriate disinfectants, and lack of proper
air conditioning system [23,43,76,83].

The human immunodeficiency viruses (HIV), Hepatitis C virus
(HCV), urinary tract infections, respiratory infections, influenza,
COVID-19, pneumonia, fungal and skin infections are among the dis-
eases transmitted due to nosocomial infections [9,15,27,38]. Fig. 3
showed the routes of transmission nosocomial infection and needle
sticks.

3.4. Risk assessment of nosocomial infection

Usually the most important pathogens related to causes nosocomial
infections are Bacteria [16]. Staphylococcus aureus, Enterococcus spe-
cies, Acinetobacter species, Pseudomonas aeruginosa, Candida species,
Enterobacteriaceae Legionella species, and Aspergillus species are the
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Fig. 2. Classified the nosocomial infection.

main pathogens that cause nosocomial infections [44,69,101].

Demographic patients (age and gender), type of catheter used
(arteriovenous, urinary and blood syringe head), procalcitonin, white
blood cell (WBC), and use of ventilator in ICU ward are the main factors
attributed to nosocomial bacterial infection [16]. One of the most
important Complications NIs is increase recovery time and psychologi-
cal and mental problems for the patient [6,93].

3.5. Incidence of nosocomial infection, needle sticks injuries

According to the reports of health monitoring systems of different
countries of the world and the report of the World Health Organization
(WHO), the incidence and prevalence of nosocomial infection and nee-
dle sticks injuries is very different. The WHO data showed that in the
world, 35 million health care workers are exposed to the risk of needle
sticks injuries [11,70]. The prevalence of needle stroke is 58% in Iran
and Needles, angiocatheter, and ampoules are the most common means
of this Injuries [29,84]. The prevalence of NISs in different study re-
ported between 20% and 25% [11,47,72].

Based on result different study in the developed countries, incidence
of nosocomial infection in regular wards and intensive care units (ICUs)
ward reported to 5-15% and 50%, respectively [64,85,100]. Reported
WHO showed that amount incidence of nosocomial infection for hos-
pitalized patients evaluated about 15% [45].

The geographical definition of the regions relation to the incidence of
nosocomial infection, needle sticks injuries in the world showed in Fig. 4
[6,13,67].

3.6. Methods diagnosis of nosocomial infections

Laboratory, demographic, blood and urine cultures, serological
equilibrium analysis, a chest x-ray, physical examination and the clinical
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observations, are used to confirm diagnoses of nosocomial infections
[16,90].

Tests available for nosocomial infections diagnosis, is positive cul-
ture plates (including chocolate agar, blood agar, and blood culture
plates) containing pathogens (agents of bacteria) isolated from patients.
The main characteristics of this method include have higher speed
detect, genome detects, follow and the determination of agents the
infection disease. Samples were transferred to microbiology laboratory.
In the next stage, the species of bacteria, genus of bacteria, and anti-
biotic susceptibility testing of the isolates should be determining [59,
80].

Incubation the samples at 37 °C with and without COy for the
duration 24-72 h, Gram staining and prepared microscopic slides are
other steps of sample preparation [36]. Depending on the result of Gram
staining, differential tests were performed according to the guidelines,
standard protocols, and antibiotic susceptibility testing provided by the
WHO and reference laboratories [36]. the Kirby-Bauer method is the
standard method for determination and diagnosis the species and genus
[59,80]. The diameter of inhibition zone was measured and the sensi-
tivity or resistance of isolates was determined based on standard tables.
Antibiotic sensitivity test was performed using the same antibiotic disks
used in the hospital laboratories.

3.7. Adbverse effects of nosocomial infection and needle sticks injuries

3.7.1. Antimicrobial resistance

Pathogenic microbes that are used to fight antibiotics become
resistant to these drugs by gene mutation, and new generations emerge
that cannot be fought, called antibiotic resistance [26,65]. Excessive use
of antibiotics has provided the basis for drug resistance of available and
common drugs and has increased the prescribing of new and more
expensive drugs [92]. One of the most important causes of this type of
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Fig. 3. Routes of transmission nosocomial infection and needle sticks.

drug resistance is the arbitrary or excessive use of antibiotics [37,73]. In
the development of antibiotic resistance, underlying factors such as
anomalies, abnormalities of the genitourinary system, genitals, bladder
return to the ureter, recent use of antibiotics, recurrent urinary tract
infections should be considered; Because some of these factors can cause
irreparable problems [49]. Based on reported different studies the
highest antimicrobial resistance, with 8/10 resistant to methicillin,
sulbactam-ampicillin, cefazolin, erytromycin, gentamicin, ciprofloxa-
cin, ofloxacin in the strains of S. aureus.

3.7.2. Length of hospital stay

Nosocomial infections are always one of the major health problems
along with the expansion of hospitals and increase the incidence and
death of these infections by increasing the length of hospital stay [25,
56]. As a result, it drastically increases hospital costs. Nosocomial in-
fections alone cause 88,000 deaths per year in the United States and cost
more than 6 billion $ a year in additional medical care [25].

Increased hospitalization time due to nosocomial infection can lead
to the cancellation of surgeries and adverse effects on the patient and
companions, disruption of the operating room, waste of time, confusion
and unemployment of staff, unnecessary occupation of hospital beds and
increasing hospitalization time, increasing costs and increase the risk of
nosocomial infections [33,88].

Analysis of surveillance models in a German hospital showed that
additional length of hospital stay (LOS) was sensitive to the location of
acquisition and the type of HAL The extra LOS due to all HAI was 12
days for all units but differed on the type of HAI such that CAUTI, SSI,
and primary bloodstream infections were responsible for 3.3, 12.9, and
12.5 additional days, respectively [78].

3.7.3. Associated costs
Increase in hospital costs and enhancement number of mortality and

288

morbidity in patients admitted to medical centers is one of the most
important side effects due to the creation nosocomial infections [16].
Based on result different study nosocomial infections increase 8-10% of
number hospitalized patients in all of world [93]. Also, according to
various reports and findings, the annual economic losses caused by the
NIs are calculation at about $ 10 billion [103,24,90]. in US healthcare
system Based on reported to the Centers for Disease Control and Pre-
vention (CDC) approximately annually estimate of the direct cost of
nosocomial infections were between $28 billion to $45 [19,99].

3.8. The most important measure is control and reduction of nosocomial
infection and needle sticks injuries

3.8.1. Prevention of nosocomial infection and needle sticks injuries

Hygiene policies and performance standards for removing and
placing syringe caps always provide the best and safest way for staff. In
all hospital departments and health, safety boxes and containers for
collecting sharp and cutting waste such as needles and needles should be
placed, and personnel are required to place all sharp and disposable
tools in these boxes [31]. The boxes, depending on the financial re-
sources of the medical center, are made of first-class plastic or metal and
have a special place for hooking the needle from the syringe to separate
it [31].

Recommending the use of protective equipment, strengthening the
scientific skills of staff, providing manpower, paying attention to hep-
atitis B vaccination coverage and examining the immediate effect of the
wind after it, strengthening the care and reporting system and holding
training classes and providing less risky equipment. Minimizing
consecutive work ceilings should be included in the planning of uni-
versities’ educational and medical centers [34]. Hand hygiene is the
most important aspect of infection control and prevention of
healthcare-associated infection (HAI) [57]. Pathogenic microorganisms
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Fig. 4. Incidence of nosocomial infection, needle sticks injuries in the world.

that are transiently on the healthcare worker are readily removed with
routine hand hygiene and limit the risk of transmission to the patient
[103]. Hand hygiene also prevents colonization and infection in the
healthcare worker and the contamination of the environment [103].

3.8.2. Patient education

Patients should be informed about the potential risk of developing
HAI when receiving care. Healthcare workers should assess the patient’s
risk factors for developing a specific infection and identify and address

289

ways to limit modifiable risk factors. Patients with modifiable risk fac-
tors should be educated on ways that they can reduce their risk of
developing HAIL For example, smoking habits, cleaning, and not shaving
the area before a surgical procedure can reduce SSI. Providers should be
careful and cautious with the use of devices and the need for invasive
interventions. Patients should be educated on appropriate antibiotic use
and indications to prevent potential antibiotic misuse [48].

Summary of the association between hazardous pollutants, major
sources and adverse health effects are presented in Table 1.
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Table 1
Summary of the association between Nosocomial Infection and Needle Sticks Injuries, causative factor and adverse health effects.
Agents The most important causative factor Routes of Transmission Adverse health effects References
Nosocomial Bacteria (Gram-positive organisms include Clostridioides difficile Infection (CDI), Transmission of infectious diseases, [16,21,44,50,
Infection coagulase-negative Staphylococci, Pneumonia, Skin and Soft Tissue Infection Antimicrobial resistance, develop 55,71,86,90,
Staphylococcus aureus, Streptococcus species, (SSI), Central Line-Associated Blood Stream hospitalized patients, Not cost-effective, 93]
Legionella species, and Aspergillus species, Infection (CLABSI), Catheter-Associated
Enterococcus species, Gram-negative organisms  Urinary tract Infection (CAUTI), Intravenous
include species of the Enterobacteriaceae family, catheterization, cytotoxic drugs, radiation
including Klebsiella pneumoniae and Klebsiella therapy
oxytoca, Escherichia coli, Proteus mirabilis, and
Enterobacter species; Pseudomonas aeruginosa,
Acinetobacter baumanii, and Burkholderia
cepacian), viruses (hepatitis B and C and human
deficiency virus (HIV)), and fungi (Candida
species, such as C. albicans, C. parapsilosis, C.
glabrata), microorganisms,
Needle Sticks A needle or sharp instruments Blood transfusions, blood sampling, removal hepatitis B virus (HBV), hepatitis C virus [16,31,42,44,
Injuries of needles and sharp instruments, skin, (HCV) and human immunodeficiency virus 791

arteriovenous catheterization, cytotoxic
drugs, venous implantation for patients, and

(HIV), Antimicrobial resistance, Not cost-
effective, length of hospital stay,

the collection of blood and body secretions

3.9. Limitations and strengths

The most important limitations of this study include the limitations
of numbers of studies which as data source for the association between
Nosocomial Infection and Needle Sticks Injuries, causative factor and
adverse health effects.

4. Conclusions

The properly managed nosocomial infection and needle sticks in-
juries is very vital for avoid the issues associated creating nosocomial
infections. In conclusion, it should be mentioned that the Nosocomial
Infection and Needle Sticks Injuries are one of the most important risk
factors that threaten the health of medical staff and patients and can
cause high costs due to increased hospitalization time and more use of
antibiotics and increase stress and psychological burden on patients’
families and increase. Antibiotic resistance and increased occupational
hazards due to needle sticking and transmission of dangerous infectious
diseases due to needle sticking and reduction of occupational produc-
tivity of medical staff and reduction of quality of medical care.

We in this a review study, consideration of risk assessment of noso-
comial infection and needle sticks injuries among patents and health
care worker.

The results this study showed that an increase the level of knowledge
and awareness health care worker about reduce causes of Nis and NSIs
and its consequences can be reducing the number of mortality, control
the occurrence of nosocomial bacteria infection, reducing hospitaliza-
tion rates, decrease in incidence cases nosocomial infections and needle
stick injuries, save on treatment costs and hospital costs. Therefore, it is
recommended that further examination should be carried out to assess
the nosocomial infections (NIs) and needle stick injuries (NSIs).

Authors contributions

Study concept, design and critical revision of the manuscript for
important intellectual content: Wanich Suksatan, Saade Abdalkareem
Jasim, Gunawan Widjaja, Abduladheem Turki Jalil, Supat Chupradit,
Mohammad Javed Ansari, Yasser Fakri Mustafa, Hayder A. Hammoodi,
Mohammad Javad Mohammadi; drafting of the manuscript and advisor:
Mohammad Javad Mohammadi, Gunawan Widjaja; performing the ex-
periments Saade Abdalkareem Jasim, Supat Chupradit, Mohammad
Javed Ansari; Revised the manuscript and finalizing Mohammad Javad
Mohammadi, Yasser Fakri Mustafa, Hayder A. Hammoodi, and Wanich
Suksatan.

290

Funding

This work wasn’t financially supported.

Declaration of Competing Interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.

Availability of data and materials
"Not applicable’ for that specific section.
Acknowledgments

The authors are grateful to Faculty of Public Health Universitas
Indonesia for providing necessary facilities to perform this research.

Consent to Participate

’Not applicable’ for that specific section.

Consent to Publish
’Not applicable’ for that specific section.

References

[1] R. Aghabeigi, S. Haghighi, M. Asadi, S. Adarvishi, M.H. Haghighi Zade,

M. Ghaderi, Investigation of damage caused by sharp instruments and needle
sticks exposure in operation room’s staff in hospitals in the Ahvaz city in 2013,
J. Clin. Nurs. Midwifery 4 (2015) 1-11.

F. Ahmadi, S. Abolghasemi, N. Parhizgari, F. Moradpour, Effect of silver
nanoparticles on common bacteria in hospital surfaces, Jundishapur J. Microbiol.
6 (2013) 209-214.

S.M. Alavi, M. Sharifi, Percutaneous injuries and transmission of HIV among cases
referred for post exposure prophylaxis to Razi Hospital in Ahvaz, a City in the
Southwest Iran, Jundishapur. J. Microbiol. 6 (10) (2013) e8266.

C. Alberti, C. Brun-Buisson, H. Burchardi, C. Martin, S. Goodman, A. Artigas,

A. Sicignano, M. Palazzo, R. Moreno, R. Boulme, R. Lepage, E. & Le Gall,
Epidemiology of sepsis and infection in ICU patients from an international
multicentre cohort study, Intensive Care Med. 28 (2002) 108-121.

Y. Alimohamadi, M. Taghdir, M. Sepandi, L. Kalhor, F. Abedini, Prevalence of
needlestick injuries among health-care workers in iranian hospitals: an updated
systematic review and meta-analysis, Arch. Trauma Res. 9 (2020) 47-55.

B. Allegranzi, S.B. Nejad, C. Combescure, W. Graafmans, H. Attar, L. Donaldson,
D. Pittet, Burden of endemic health-care-associated infection in developing
countries: systematic review and meta-analysis, The Lancet 377 (2011) 228-241.

[2

[3]

[4]

[5

(6]


http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref1
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref1
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref1
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref1
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref2
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref2
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref2
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref3
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref3
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref3
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref4
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref4
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref4
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref4
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref5
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref5
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref5
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref6
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref6
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref6

W. Suksatan et al.

[7]
[8]

91

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

M. Ansari, Role of protease inhibitors in insulin therapy of diabetes: are these
beneficial? Bull. Environ. Pharmacol. Life Sci. 4 (2015) 1-8.

J.P. Attri, G.K. Sandhu, B. Mohan, N. Bala, K.S. Sandhu, L. Bansal, Conflicts in
operating room: focus on causes and resolution, Saudi. J. Anaesth. 9 (4) (2015)
457-463.

P. Avci, M. Karimi, M. Sadasivam, W.C. Antunes-Melo, E. Carrasco, M.

R. Hamblin, In-vivo monitoring of infectious diseases in living animals using
bioluminescence imaging, Virulence 9 (2018) 28-63.

N.T. Ayas, L.K. Barger, B.E. Cade, D.M. Hashimoto, B. Rosner, J.W. Cronin, F.
E. Speizer, C.A. Czeisler, Extended work duration and the risk of self-reported
percutaneous injuries in interns, Jama 296 (2006) 1055-1062.

A. Bhardwaj, N. Sivapathasundaram, M. Yusof, A. Minghat, K. Swe, N. Sinha, The
prevalence of accidental needle stick injury and their reporting among healthcare
workers in orthopaedic wards in general hospital Melaka, Malaysia, Malays.
Orthop. J. 8 (2) (2014) 6-13.

S.R. Black, K.N. Weaver, R.A. Weinstein, M.K. Hayden, M.Y. Lin, M.A. Lavin, S.
I. Gerber, Regional infection control assessment of antibiotic resistance
knowledge and practice, Infect. Control Hosp. Epidemiol. 36 (2015) 381-386.
Cdc, N.A., 2014. The National Institute for Occupational Safety and Health
(NIOSH).

A.K. Chaudhuri, Infection control in hospitals: has its quality-enhancing and cost-
effective role been appreciated? J. Hosp. Infect. 25 (1993) 1-6.

J. Chévez-Reyes, C.E. Escarcega-Gonzélez, E. Chavira-Suarez, A. Ledn-Buitimea,
P. Vazquez-Leon, J.R. Morones-Ramirez, C.M. Villal6n, A. Quintanar-Stephano, B.
A. Marichal-Cancino, Susceptibility for some infectious diseases in patients with
diabetes: the key role of glycemia, Front. Public. Health. 9 (559595) (2021) 1-18.
K. Cheng, M. He, Q. Shu, M. Wu, C. Chen, Y. Xue, Analysis of the risk factors for
nosocomial bacterial infection in patients with COVID-19 in a tertiary hospital,
Risk. Manag. Healthc. Policy. 13 (2020) 2593-2599.

M.A. Cheraghi, E.M. Nejad, J. Begjani, N. Rabirad, S.R. Ehsani, M.A. Kaji,
Knowledgeand attitudes of nurses regarding HIV/AIDS (Tehran-2010), Iran J.
Clin. Infect. Dis. 6 (2011) 121-123.

C.E. Cooke, J.M. Stephens, Clinical, economic, and humanistic burden of
needlestick injuries in healthcare workers, Med. Devices. (Auckl). 10 (2017)
225-235.

K. Dalhoff, M. Abele-Horn, S. Andreas, M. Deja, S. Ewig, P. Gastmeier,

S. Gatermann, H. Gerlach, B. Grabein, C. Heufel, Epidemiology, Diagnosis and
Treatment of Adult Patients with Nosocomial Pneumonia-Update 2017-S3
Guideline of the German Society for Anaesthesiology and Intensive Care
Medicine, the German Society for Infectious Diseases, the German Society for
Hygiene and Microbiology, the German Respiratory Society and the Paul-Ehrlich-
Society for Chemotherapy, the German Radiological Society and the Society for
Virology, Pneumologie (Stuttgart, Germany) 72 (2018) 15-63.

A.R. Davoudi, N. Najafi, M. Hoseini Shirazi, F. Ahangarkani, Frequency of
bacterial agents isolated from patients with nosocomial infection in teaching
hospitals of Mazandaran University of Medical Sciences in 2012, Caspian J.
Internal Med. 5 (2014) 227-231.

L. Dunbar, D. Sibley, J. Hunt, S. Weintraub, A. Marr, J. Ramirez, R. Edler,

H. Thompson, M. Kitt, Recurrence of skin infections in patients treated with
telavancin versus vancomycin for complicated skin and soft tissue infections in a
New Orleans emergency department, Critical. Care. 12 (2) (2008) 29.

M. Effatpanah, H. Effatpanah, S. Geravandi, N. Tahery, A. Afra, F. Yousefi,

S. Salmanzadeh, M.J. Mohammadi, The prevalence of nosocomial infection rates
and needle sticks injuries at a teaching hospital, during 2013-2014, Clin.
Epidemiol. Global Health 8 (2020) 785-790.

D. Eibach, J.-S. Casalegno, M. Bouscambert, T. Benet, C. Regis, B. Comte, B.-

A. Kim, P. Vanhems, B. Lina, Routes of transmission during a nosocomial
influenza A (H3N2) outbreak among geriatric patients and healthcare workers,
J. Hosp. Infect. 86 (2014) 188-193.

A.E. Esatoglu, I. Agirbas, O.R. Onder, Y. Celik, Additional cost of hospital-
acquired infection to the patient: a case study in Turkey, Health Serv. Manag. Res.
19 (2006) 137-143.

F. Farzanpoor, M.H. Rabiee, M. Fattahi, The study of the prevalence of
nosocomial infections in Vasei Hospital of Sabzevar during 2009-2013,

J. Sabzevar Univ. Med. Sci. 25 (2018) 251-258.

H. Fazeli, M. Hoseini, P. Mohammadi Ghalaei, Frequency and resistance pattern
of extended spectrum beta lactamase producing Escherichia coli in clinical
specimen of Alzahra hospital in Isfahan, Iran, 2007, J. Shahrekord Univ. Med. Sci.
10 (2009).

J.A. Fishman, Infection in solid-organ transplant recipients, N. Engl. J. Med. 357
(2007) 2601-2614.

S. Geravandi, S.M. Alavi, A.R. Yari, F. Yousefi, S.A. Hosseini, S. Kamaei, M.

J. Mohammadi, P. Mohamadian Gravand, Epidemiological aspects of needle stick
injuries among health care workers in Razi Hospital Ahvaz, Iran, in 2015, Arch.
Hyg. Sci. 5 (2016) 85-91.

R. Ghanei Gheshlagh, M. Fallahi Khoshknab, Needle stick injuries, culture of
silence: a systematic review, J. Health Promot. Manag. 4 (2015) 31-50.

R. Ghanei Gheshlagh, M. Nazari, V. Baghi, S. Dalvand, A. Dalvandi, K. Sayehmiri,
Underreporting of needlestick injuries among healthcare providers in Iran: a
systematic review and meta-analysis, J. Hayat 23 (2017) 201-213.

R. Ghanei Gheshlagh, H. Zahednezhad, F. Shabani, M. Hameh, M. Ghahramani,
M. Farajzadeh, M. Esmaeili, Needle sticks injuries and its related factors among
nurses, Iran J. Nursing 27 (2014) 21-29.

M. Goje, A.D. Balami, M. Jarma, S. Dauda, Knowledge, attitude, self-efficacy and
practice of standard precaution measures by nursing and midwifery students in
Damaturu, North-Eastern Nigeria, Nursing 69 (2018), 55-2.

291

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]
[43]
[44]

[45]

[46]

[47]

[48]
[49]

[501]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]
[591

[60]

[61]

[62]

Toxicology Reports 9 (2022) 284-292

Haidar Norouzinia, F.H. Alireza Mahouri, Negin Ghannadi, The study of the
caueses of day surgery cancellation in patients candidated to elective surgeries at
Urmia Imam Khomeini hospital, Stud. Med. Sci. 19 (2008) 36-40, 1382-84.
Haji Ismaili, R. & Enjoyment, M., 2019. A review of the risk factors for needle
sticking and contact of contaminated fluids of patients and methods of reducing
occupational injuries in hospital and operating room staff. The first national
conference on education and research challenges in the operating room. undefined.
R.W. Haley, D.H. Culver, J.W. White, W.M. Morgan, T.G. Emori, V.P. Munn, T.
M. Hooton, The efficacy of infection surveillance and control programs in
preventing nosocomial infections in US hospitals, Am. J. Epidemiol. 121 (1985)
182-205.

G.S. Hall, Bailey & Scott’s diagnostic microbiology, 13th edn, Am. Soc. Clin.
Pathol. (2013) 138-139.

E. Heidari-Soureshjani, M. Heidari, A. Doosti, Epidemiology of urinary tract
infection and antibiotic resistance pattern of E. coli in patients referred to Imam
Ali hospital in Farokhshahr, Chaharmahal va Bakhtiari, Iran, J. Shahrekord Univ.
Med. Sci. (2013) 15.

M.N. Hoque, S. Akter, I.D. Mishu, M.R. Islam, M.S. Rahman, M. Akhter, I. Islam,
M.M. Hasan, M.M. Rahaman, M. Sultana, Microbial co-infections in COVID-19:
associated microbiota and underlying mechanisms of pathogenesis, Microb.
Pathog. 156 (2021) 1-10, 104941.

M.J. Horstman, Y.F. Li, P.L. Almenoff, R.W. Freyberg, B.W. Trautner,
Denominator doesn’t matter: standardizing healthcare-associated infection rates
by bed days or device days, Infect. Control Hosp. Epidemiol. 36 (2015) 710-716.
A. Ishak, M. Haque, S. Sadhra, Needlestick injuries among Malaysian healthcare
workers, Occup. Med. 69 (2019) 99-105.

M. Jahangiri, A. Rostamabadi, N. Hoboubi, N. Tadayon, A. Soleimani, Needle
stick injuries and their related safety measures among nurses in a university
hospital, Shiraz, Iran, Saf. Health Work 7 (2016) 72-77.

S. Jayanth, H. Kirupakaran, K. Brahmadathan, L. Gnanaraj, G. Kang, Needle stick
injuries in a tertiary care hospital, Indian J. Med. Microbiol. 27 (2009) 44-47.
M. Joshi, S. Kaur, H.P. Kaur, T. Mishra, Nosocomial infection: source and
prevention, Int. J. Pharm. Sci. Res. 10 (2019) 1613-1624.

D.N. Kelly, I. Martin-Loeches, Comparing current US and European guidelines for
nosocomial pneumonia, Current Opin. Pulmonary Med. 25 (2019) 263-270.
H.A. Khan, F.K. Baig, R. Mehboob, Nosocomial infections: epidemiology,
prevention, control and surveillance, Asian Pacific J. Trop. Biomed. 7 (2017)
478-482.

M.H. Kollef, A. Torres, A.F. Shorr, 1. Martin-Loeches, S.T. Micek, Nosocomial
infection, Critical Care Med. 49 (2021) 169-187.

L.K. Lee, LN. Hassim, Implication of the prevalence of needlestick injuries in a
general hospital in Malaysia and its risk in clinical practice, Environ. Health
Prevent. Med. 10 (2005) 33-41.

M.A. Leman, M. Claramita, G.R. Rahayu, Predicting factors on modeling health
behavior: a systematic review, Am. J. Health Behav. 45 (2021) 268-278.

X.-X. Li, X.-N. Zhou, Co-infection of tuberculosis and parasitic diseases in humans:
a systematic review, Parasites Vectors 6 (2013) 1-12.

Y. Li, Z. Gong, Y. Lu, G. Hu, R. Cai, Z. Chen, Impact of nosocomial infections
surveillance on nosocomial infection rates: a systematic review, Int. J. Surg. 42
(2017) 164-169.

K.W. Lobdell, S. Stamou, J.A. Sanchez, Hospital-acquired infections, Surg. Clin.
92 (2012) 65-77.

S. Magill, E. O’leary, S. Janelle, D. Thompson, G. Dumyati, J. Nadle, L. Wilson,
M. Kainer, R. Lynfield, S. Greissman, Emerging infections program hospital
prevalence survey team. Changes in prevalence of health care-associated
infections in US hospitals. N. Engl. J. Med. 379 (2018) 1732-1744.

S.S. Magill, J.R. Edwards, W. Bamberg, Z.G. Beldavs, G. Dumyati, M.A. Kainer,
R. Lynfield, M. Maloney, L. Mcallister-Hollod, J. Nadle, Multistate point-
prevalence survey of health care-associated infections, N. Engl. J. Med. 370
(2014) 1198-1208.

M.A. Makary, A. Al-Attar, C.G. Holzmueller, J.B. Sexton, D. Syin, M.M. Gilson, M.
S. Sulkowski, P.J. Pronovost, Needlestick injuries among surgeons in training,
N. Engl. J. Med. 356 (2007) 2693-2699.

P. Malacarne, D. Boccalatte, A. Acquarolo, F. Agostini, A. Anghileri, M. Giardino,
D. Giudici, M. Langer, S. Livigni, E. Nascimben, Epidemiology of nosocomial
infection in 125 Italian intensive care units, Minerva. Anestesiol. 76 (1) (2010)
13-23.

H. Masumi Asil, M. Zahraie, A. Majidpur, A. Nateghian, S. Afhami, M. Rahbar,
National guideline of nosocomial infections surveillance. Tehran, Iran:
Department of Health and Medical Education, Center Dis. Manag. (2006) 7-30.
E. Mathai, B. Allegranzi, C. Kilpatrick, D. Pittet, Prevention and control of health
care-associated infections through improved hand hygiene, Indian J. Med.
Microbiol. 28 (2010) 100-106.

C. Mathei, L. Niclaes, C. Suetens, B. Jans, F. Buntinx, Infections in residents of
nursing homes, Infect. Dis. Clin. North Am. 21 (2007) 761-772 (ix).

Mayer, J., 2000. Laboratory diagnosis of nosocomial pneumoniaed."eds. Seminars
in respiratory infections, 119-131.

Y. Mehta, A. Gupta, S. Todi, S. Myatra, D. Samaddar, V. Patil, P.K. Bhattacharya,
S. Ramasubban, Guidelines for prevention of hospital acquired infections, Indian.
J. Crit. Care. Med. 18 (3) (2014) 149-163.

Z.A. Memish, A.M. Assiri, M.M. Eldalatony, H.M. Hathout, H. Alzoman,

M. Undaya, Risk analysis of needle stick and sharp object injuries among health
care workers in a tertiary care hospital (Saudi Arabia), J. Epidemiol. Global
Health 3 (2013) 123-129.

M. Mohammadi, S. Geravandi, R. Malihi, S. Alavi, S. Moogahi, S. Salmanzadeh,
F. Soltani, A. Ghomeishi, F. Yousefi, Z. Aslani, Evaluation of nosocomial infection


http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref7
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref7
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref8
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref8
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref8
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref9
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref9
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref9
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref10
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref10
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref10
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref11
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref11
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref11
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref11
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref12
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref12
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref12
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref13
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref13
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref14
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref14
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref14
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref14
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref15
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref15
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref15
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref16
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref16
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref16
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref17
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref17
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref17
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref18
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref18
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref18
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref18
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref18
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref18
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref18
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref18
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref19
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref19
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref19
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref19
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref20
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref20
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref20
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref20
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref21
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref21
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref21
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref21
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref22
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref22
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref22
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref22
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref23
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref23
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref23
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref24
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref24
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref24
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref25
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref25
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref25
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref25
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref26
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref26
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref27
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref27
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref27
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref27
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref28
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref28
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref29
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref29
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref29
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref30
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref30
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref30
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref31
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref31
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref31
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref32
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref32
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref32
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref33
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref33
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref33
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref33
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref34
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref34
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref35
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref35
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref35
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref35
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref36
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref36
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref36
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref36
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref37
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref37
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref37
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref38
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref38
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref39
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref39
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref39
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref40
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref40
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref41
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref41
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref42
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref42
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref43
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref43
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref43
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref44
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref44
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref45
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref45
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref45
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref46
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref46
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref47
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref47
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref48
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref48
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref48
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref49
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref49
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref50
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref50
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref50
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref50
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref51
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref51
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref51
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref51
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref52
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref52
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref52
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref53
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref53
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref53
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref53
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref54
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref54
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref54
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref55
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref55
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref55
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref56
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref56
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref57
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref57
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref57
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref58
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref58
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref58
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref58
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref59
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref59

W. Suksatan et al.

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

[79]

[80]

[81]

[82]

rate during 2013-2014 in Razi Hospital, Ahvaz, Iran, Int. J. Infect. Dis. 45 (2016)
324.

K.H. Nam, D.H. Kim, W.K. Baek, H.B. Lee, J.H. Kim, Suction catheter usage and
cost at long-term care hospitals in Republic of Korea, J. Hosp. Admin. 10 (1)
(2021) 1-5.

S.B. Nejad, B. Allegranzi, S.B. Syed, B. Ellis, D. Pittet, Health-care-associated
infection in Africa: a systematic review, Bull. World Health Organ. 89 (2011)
757-765.

Z. Noormohamadi, B. Zamanzad, A. Shavarzi, P. Kiani, Evaluation antimicrobial
resistance of Acinetobacter baumannii isolated from shahrekord teaching
hospitals in 2013, J. Shahrekord Univ. Med. Sci. (2015) 16.

Organization, W.H., 2001. Guidelines on prevention and control of hospital
associated infections: report of an informal consultation, Bangkok, Thailand,
26-29 June 2001.

Organization, W.H., 2011. Report on the burden of endemic health care-
associated infection worldwide.

F.M. Othman, Y.T. Ismaiel, S.A. Alkhathran, A.S. Alshamrani, M.A. Alghamdi,
T. Ismaeil, The duration of mechanical ventilation in patients with chronic
obstructive pulmonary disease and acute respiratory distress syndrome admitted
to the intensive care unit: epidemiological findings from a tertiary hospital,

J. Nat. Sci. Biol. Med. 11 (2020) 61.

B. Ozer, C.O. Akkurt, N. Duran, Y. Onlen, L. Savas, S. Turhanoglu, Evaluation of
nosocomial infections and risk factors in critically ill patients, Med. Sci. Monit. 17
(3) (2011) 17-22.

A. Priiss-Ustiin, E. Rapiti, Y. Hutin, Estimation of the global burden of disease
attributable to contaminated sharps injuries among health-care workers, Am. J.
Ind. Med. 48 (2005) 482-490.

A. Ramezani, R. Darbani, L.H. Eng, J. Lonn, L. Yin, F. Nayeri, A. Theodorsson,
A pilot evaluation of a rapid screening test for nosocomial infection at a
neurosurgical intensive care unit in Sweden, Point Care 19 (2020) 63-71.

L. Rampal, R. Zakaria, L.W. Sook, A.M. Zain, Needle stick and sharps injuries and
factors associated among health care workers in a Malaysian hospital, Euro. J.
Soc. Sci. 13 (2010) 354-362.

R. Ranjbar, A. Naghoni, M. Izadi, N. Joneidi Jafari, Y. Panahi, Isolation and
antibiotics resistance pattern determination of Salmonella typhimurium, J. Mil.
Med. 11 (2009) 115-118.

S. Rath, N. Akhtar, Nosocomial infections: a long-lasting challenge in public
health, Ind. J. Foren. Med. Toxicol. (2020) 14.

M.-S. Rezai, R. Pourmousa, R. Dadashzadeh, F. Ahangarkani, Multidrug resistance
pattern of bacterial agents isolated from patient with chronic sinusitis, Caspian J.
Internal Med. 7 (2016) 114-119.

H.M. Rickman, T. Rampling, K. Shaw, G. Martinez-Garcia, L. Hail, P. Coen,

M. Shahmanesh, G.Y. Shin, E. Nastouli, C.F. Houlihan, Nosocomial transmission
of coronavirus disease 2019: a retrospective study of 66 hospital-acquired cases in
a London teaching hospital, Clin. Infect. Dis. 72 (2021) 690-693.

R.R. Roberts, R.D. Scott, R. Cordell, S.L. Solomon, L. Steele, L.M. Kampe, W.

E. Trick, R.A. Weinstein, The use of economic modeling to determine the hospital
costs associated with nosocomial infections, Clin. Infect. Dis. 36 (2003)
1424-1432.

V.D. Rosenthal, D.G. Maki, S. Jamulitrat, E.A. Medeiros, S.K. Todi, D.Y. Gomez,
H. Leblebicioglu, I.A. Khader, M.G.M. Novales, R. Berba, International
nosocomial infection control consortium (INICC) report, data summary for 2003-
2008, issued June 2009, Am. J. Infect. Control. 38 (2) (2010) 95-104.

R. Saadeh, K. Khairallah, H. Abozeid, L. Al Rashdan, M. Alfaqih, O. Alkhatatbeh,
Needle stick and sharp injuries among healthcare workers: a retrospective six-
year study, Sultan Qaboos Univ. Med. J. 20 (2020), e54.

S. Sadat Shobeiri, M. Nasrollahi, M. Khademlou, M. Sarabijamab, Laboratory
diagnosis of nosocomial bacterial infections using standard methods, Med. Lab. J.
10 (2016) 33-37.

S. Saeidimehr, S. Geravandi, F. Rahim, F. Yosefi, S. Salmanzadeh,

H. Foruozandeh, M.J. Mohammadi, Z. Aslani, D. Hatami, S.M.A. Alavi,
Nosocomial infection rates during one year in Naft Grand Hospital, Ahvaz, Iran,
Jundishapur J. Health Sci. 7 (2015), e30124.

S. Salmanzadeh, F. Yousefi, F. Ahmadi, S. Geravandi, M. Moien, M.

J. Mohammadi, A.M. Kohi, S.M.A. Alavi, N.M. Esfarjani, Evaluation of
Nosocomial Infections in a Teaching Hospital, Avicenna J. Clin. Microbiol. Infect.
2 (3) (2015) e29760.

292

[83]

[84]

[85]

[86]

[87]

[88]

[89]

[90]
[91]

[92]

[93]

[94]

[95]

[96]

[97]

[98]

[99]

[100]

[101]

[102]

[103]

Toxicology Reports 9 (2022) 284-292

S. Samuel, O. Kayode, O. Musa, G. Nwigwe, A. Aboderin, T. Salami, S. Taiwo,
Nosocomial infections and the challenges of control in developing countries, Afr.
J. Clin. Exp. Microbiol. 11 (2) (2010) 102-110.

K. Sayehmiri, E. Mohammadi, I. Mohammadi, F. Sayehmiri, Epidemiology of
needle sticks and sharps injuries in healthcare workers in Iran: a systematic
review and meta-analysis, Iran Occup. Health 11 (2014) 93-103.

M. Scherbaum, K. Kosters, R.E. Miirbeth, U.A. Ngoa, P.G. Kremsner, B. Lell,

A. Alabi, Incidence, pathogens and resistance patterns of nosocomial infections at
a rural hospital in Gabon, BMC Infect. Dis. 14 (2014) 1-8.

P. Segers, R.G. Speekenbrink, D.T. Ubbink, M.L. Van Ogtrop, A. Bas, Prevention of
nosocomial infection in cardiac surgery by decontamination of the nasopharynx
and oropharynx with chlorhexidine gluconate: a randomized controlled trial,
Jama 296 (2006) 2460-2466.

R. Sharma, S. Rasania, A. Verma, S. Singh, Study of prevalence and response to
needle stick injuries among health care workers in a tertiary care hospital in
Delhi, India, Indian. J. Community. Med. 35 (1) (2010) 74-77.

O. Shepetko-Dombrovska, S. Varbanets, M. Meshkova, S. Mokhnatyi,

Y. Marushko, V. Neshva, N. Rudenko, Effectiveness of left-sided surgical ablation
for patients with atrial fibrillation concomitant with cardiac surgery, Iran. J. War
Public Health 13 (2021), 0-0.

K. Siddique, S. Mirza, S.F. Taugqir, I. Anwar, A.Z. Malik, Knowledge attitude and
practices regarding needle stick injuries amongst healthcare providers, Pak. J.
Surg. 24 (2008) 243-248.

Sikora, A. & Zahra, F., 2021. Nosocomial infections. StatPearls [Internet].

M.R. Taheri, F. Khorvash, A. Hasan Zadeh, M. Mahdavi Rad, Assessment of
mental workload and relationship with needle stick injuries among Isfahan
Alzahra hospital nurses, Med. J. Mashhad Univ. Med. Sci. 58 (2016) 70-577.

F. Tarhani, A.H. Kazemi, Evaluation of antibiotic resistance in patients with
urinary tract infection, khorramabad Madani hospital 2001-2002, Scientific Mag.
Yafte 5 (2004) 39-46.

E. Teymourzadeh, M. Bahadori, H. Fattahi, H.A. Rahdar, S.M. Moghadam,

A. Shokri, Prevalence and predictive factors for nosocomial infection in the
military hospitals: a systematic review and meta-analysis, Iran. J. Public Health
50 (2021) 58-68.

Thomas, P. & Isa, M.Z.A., Factors Causing Ocular Injuries among Workers in
Construction Industry in Malaysia.

W. Thomas, J. Murray, The incidence and reporting rates of needle-stick injury
amongst UK surgeons, Ann. R. Coll. Surg. Engl. 91 (1) (2009) 12-17.

T. Tjoa, V.K. Rathi, N. Goyal, B.B. Yarlagadda, M.B. Barshak, D.L. Rich, K.

S. Emerick, D.T. Lin, D.G. Deschler, M.L. Durand, Pneumonia, urinary tract
infection, bacteremia, and Clostridioides difficile infection following major head
and neck free and pedicled flap surgeries, Oral Oncol. 122 (2021), 105541.

J.A. Unti, Medical and surgical tourism: the new world of health care
globalization and what it means for the practicing surgeon, Bull. Am. Coll.
Surgeons 94 (2009) 18-25.

A. Valipour, S. Geravandi, M. Mahboubi, M.J. Mohammadi, F. Jamshidi,

B. Rastegarimehr, M. Momtazan, A. Karmyan, B. Afkaneh, M. Piri, Epidemiology
of needle sticks injuries among health workers in Abadan, Southwest Iran,
Fresenius Environ. Bull. 27 (2018) 1735-1741.

J.-L. Vincent, D.J. Bihari, P.M. Suter, H.A. Bruining, J. White, M.-H. Nicolas-
Chanoin, M. Wolff, R.C. Spencer, M. Hemmer, The prevalence of nosocomial
infection in intensive care units in Europe: results of the European Prevalence of
Infection in Intensive Care (EPIC) Study, Jama 274 (1995) 639-644.

J.-L. Vincent, J. Rello, J. Marshall, E. Silva, A. Anzueto, C.D. Martin, R. Moreno,
J. Lipman, C. Gomersall, Y. Sakr, International study of the prevalence and
outcomes of infection in intensive care units, Jama 302 (2009) 2323-2329.

L. Wang, K.-H. Zhou, W. Chen, Y. Yu, S.-F. Feng, Epidemiology and risk factors for
nosocomial infection in the respiratory intensive care unit of a teaching hospital
in China: a prospective surveillance during 2013 and 2015, BMC Infect. Dis. 19
(2019) 1-9.

F. Yousefi, R. Nashibi, M. Mohammadi, Z. Aslani, Prevalence of fatty liver disease
and its risk factors in patients with chronic hepatitis C virus infection, Int. J.
Infect. Dis. 101 (1) (2020) 503.

E. Zimlichman, D. Henderson, O. Tamir, C. Franz, P. Song, C.K. Yamin,

C. Keohane, C.R. Denham, D.W. Bates, Health care-associated infections: a meta-
analysis of costs and financial impact on the US health care system, JAMA Intern.
Med. 173 (2013) 2039-2046.


http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref59
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref59
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref60
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref60
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref60
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref61
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref61
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref61
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref62
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref62
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref62
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref63
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref63
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref63
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref63
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref63
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref64
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref64
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref64
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref65
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref65
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref65
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref66
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref66
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref66
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref67
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref67
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref67
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref68
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref68
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref68
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref69
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref69
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref70
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref70
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref70
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref71
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref71
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref71
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref71
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref72
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref72
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref72
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref72
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref73
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref73
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref73
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref73
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref74
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref74
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref74
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref75
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref75
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref75
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref76
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref76
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref76
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref76
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref77
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref77
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref77
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref77
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref78
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref78
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref78
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref79
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref79
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref79
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref80
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref80
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref80
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref81
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref81
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref81
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref81
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref82
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref82
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref82
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref83
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref83
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref83
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref83
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref84
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref84
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref84
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref85
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref85
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref85
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref86
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref86
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref86
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref87
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref87
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref87
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref87
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref88
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref88
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref89
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref89
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref89
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref89
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref90
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref90
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref90
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref91
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref91
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref91
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref91
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref92
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref92
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref92
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref92
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref93
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref93
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref93
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref94
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref94
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref94
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref94
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref95
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref95
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref95
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref96
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref96
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref96
http://refhub.elsevier.com/S2214-7500(22)00023-3/sbref96

	Assessment effects and risk of nosocomial infection and needle sticks injuries among patents and health care worker
	1 Introduction
	2 Material and methods
	2.1 Inclusion criteria
	2.2 Data gathering
	2.3 Search strategy
	2.4 Ethical approval

	3 Result and discussion
	3.1 Nosocomial infection associated to healthcare
	3.2 Assessment of needle sticks injuries
	3.3 Routes of transmission nosocomial infection and needle sticks
	3.4 Risk assessment of nosocomial infection
	3.5 Incidence of nosocomial infection, needle sticks injuries
	3.6 Methods diagnosis of nosocomial infections
	3.7 Adverse effects of nosocomial infection and needle sticks injuries
	3.7.1 Antimicrobial resistance
	3.7.2 Length of hospital stay
	3.7.3 Associated costs

	3.8 The most important measure is control and reduction of nosocomial infection and needle sticks injuries
	3.8.1 Prevention of nosocomial infection and needle sticks injuries
	3.8.2 Patient education

	3.9 Limitations and strengths

	4 Conclusions
	Authors contributions
	Funding
	Declaration of Competing Interest
	Availability of data and materials
	Acknowledgments
	Consent to Participate
	Consent to Publish
	References


