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ABSTRACT

Blood culture is a procedure in NICU and gold standard procedure for diagnosis of newborn infections and it is
necessary for appropriate management of patient. The present study was aimed to investigate the performance
compatibility of Tabriz medical Sciences University nurses who worked in NICU. The present cross-sectional
descriptive study was conducted using convenience sampling method on 180 nurses working at Alzahra,
Taleghani and Tabriz Children Hospital. The study tools included a two-part questionnaire, the first part of
which focused on demographic characteristics of the infants and nurses and the service area, and the second
part was a checklist of the nurses' performance in pre & post of blood culture procedure. Data analysis was
performed using SPSS (ver.18) statistical software as well as descriptive and Analytical statistics. While 72.6
present of nurses ...trained about blood cultures sampling workshop. The average percentage of the total
performance score before and after blood culture sampling was 1.65 + 0.32 and 1.85 +0.21, from 2 score. It is
necessary to provide adequate training about procedure in order to achieve sufficient skills. Therefore,
organizations should regularly improve their systems in accordance with relevant standards and evaluate their
activities. Such studies unfold the advantages of application of the standards as well as disadvantages of their
neglect.
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INTRODUCTION

At medical centers, nearly 70% of the medical
decisions are made based on the laboratory tests;
besides, most of the infants are exposed to
numerous samplings including blood culture at
their admission to the hospitals because infectious
diseases account for 70% of deaths among children
and infants in developing countries [1]. Statistics

shows that in Iran, as in other countries, sepsis is
one of the major causes of infants' hospitalization
[2-4] .In recent years, hospital infections resistant
to conventional drugs have been increasingly
reported throughout the country [5-7].

Typically, blood culture is the basis for the
diagnosis of bacterial infection and is also an
essential component in detecting the threatening
organisms. Accordingly, for starting the antibiotics
and appropriate treatment, blood culture is
considered as a definitive laboratory culture [8-10].
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The first criterion for the diagnosis of sepsis is the
positive blood culture [9]. Furthermore, one of the
major problems, with which the hospitals and
laboratories are encountered, is the existence of
extracorporeal bacteria. These bacteria enter the
patient's blood through different ways and lead to
false-positive blood culture results, which makes
the isolation of sepsis from contamination (false-
positive blood culture) challenging [10-12].

In the study conducted by Chitsaz on infants and
children, the real-positive blood culture was
reported equal to 15.95%, while 84.4% of the
specimens had been reported as false-positive[13]
In another work conducted by Ghorashi et al. in
neonatal and hematology in Tabriz, 78.9% of the
specimens were real-positive and 21.1% were
reported as false infection[14] Moreover, in
Asefzadeh's [15[study, the false-positive culture
was equal to 66%, while in accordance with the
standards  established by the American
Microbiology  Society, the blood culture
contamination rate should not exceed 3% [16].
Regarding the prevalence of blood culture sampling
in neonatal units, the figures reported in the above-
mentioned studies are not promising [14].

Although reducing the damage to safety is
considered as one of the fundamental factors in
high-quality care services [17, 18]. The nature of
health care is complicated and exposed to the high
probability of errors [19]. Medical errors have been
announced as one of the five main causes of
mortality in the world and, according to the WHO's
estimation, dozens of millions of patients in the
world are annually victimized by damage and
harms of the mortality resulted from unsafe care
and services [20] Nurses, as one of the key
members of the care and treatment team, play a
special role in preventing the treatment
complications and achieving the desired
therapeutic outcomes; therefore, it is inevitable and
essential to train them based on the standards [21].

Since the blood culture procedure is performed by
the nurses and the working conditions at neonatal
units are unique, no studies have been conducted
so far on the nurses' performance at neonatal units
in terms of blood culture procedure and also the
proper use of the available resources, maintenance
of safety, cost savings, further survival of the
patients and, consequently, application of the
standard procedures are substantially important,
the present study was conducted in order to assess
the performance compliance rate of the nurses at

NICUs of Tabriz University of Medical Sciences in
blood culture procedure in the hospitals located in
City of Tabriz.

MATERIALS AND METHODS

The present cross-sectional descriptive study was
conducted using convenience sampling method on
all the nurses working in Alzahra and Taleghani
Educational and Medical Centers as well as Tabriz
Children Hospital. Nurses who have BSc or MSc
degree and direct work with newborn include to
study .The sample size was estimated as
approximately 168 samples based on Cinder Susan
et al's study; and 180 procedure observed .
Besides, it was attempted to observe each nurse at
least twice. The data collection tool used in this
study has a two-part, the first part of which
included the information on demographic
characteristics of the newborn (gender, fetal age,
birth weight, postnatal age and medical history) as
well as information on demographic characteristics
of the nurses (gender, marital status, work
experience, job position, education, working
background and training courses). Furthermore,
the second part of the questionnaire included a
checklist to investigate the nurses' performance in
blood culture procedure, which was adapted from
Mosby Skills website [22]. The checklist measured
performance of the nurses before the procedure by
8 three-item questions and after the procedure by 6
three-item questions.

The scoring method was in such a way that the
scores of 2, 1 and 0 were assigned to each of the
"Satisfactory”, "Unsatisfactory” and "No Operation”
options, respectively. However, if each of the cases
had no problem in this regard, the relevant variable
would be eliminated from the total score and,
finally, the average score was considered as the
final score. In this questionnaire, the performance
scores before and after the sampling ranged
between 0-16 and 0-12, respectively.

Validity of the tools was evaluated through a survey
among 10 nursing instructors and neonatal
specialists. As for the reliability of scale was scored
by two observers at the same time for 10 samples
and, then, approved since the consistency
coefficient exceeded 0.7.

After obtaining the invitation letter from the Vice
Chancellor for Research, Faculty of Nursing and
Midwifery, Tabriz university of Medical Sciences,
and the permission from Committee of Ethics of the
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same university with coordination of the hospital
authorities, the researcher introduced himself to
the research environment, which included the
NICUs of Alzahra and Taleghani Educational and
Medical Centers as well as Tabriz Children Hospital
and spent several days in these units in order to
normalize his presence in the environment.
Subsequently, by studying the patients' records, the
cases with blood culture order were selected and,
then, included in the study through convenience
sampling  method. After completing the
demographic data by studying the information in
the patients' records, the sampling method was
observed and the given checklists were completed.
Furthermore, in order for ethical considerations,
the participants were informed about observation
on their performance. Sampling was performed at
all the morning, evening and night working shifts.
Once the questionnaires were completed, the cases
in contrast with the standards were identified; if
necessary, the essential items were presented to
the staff as practical trainings at the end of the
project. Finally, the collected data were analyzed
using SPSS-21 software and descriptive indices
(frequency, frequency percentage, mean and
standard deviation).

RESULTS

Results of the present study showed that the
majority of the infants were male and experienced
the first-time hospital stay (Table-1). Furthermore,
most of the nurses were female and married, had
BSc degrees and were officially employed by the
hospital. Besides, they were working at different
rotational shifts; most of them had not passed any
training course for sampling and blood culture
(Table-1).

Investigating the performance status before blood
culture sampling showed that the highest mean was
related to the item "Doctor's order for blood culture
is controlled and approved", while the lowest mean
was related to the item "Expiration date of the
culture media is controlled”, indicating that nearly
half of the nurses paid no attention to the
expiration date of the culture media (Table-2).

Investigating the performance status after blood
culture sampling showed that the highest mean was
related to the item "Needle is slowly removed and
bleeding is controlled" and the lowest mean was
related to the item "Re-examination of the infant is
done in terms of bleeding and relaxation ". Nearly
one fourth of the nurses did not carry out labeling

beside the infant immediately after the sampling
(Table-3).

Table 1: Socio-demographic and Job-related
characteristics of NICU nurses participated in the study
and infants (n=180)

Variables NICU
Sociodemographic characteristics of N. (%)
nurses
Gender
Male 2(1.1)
Female 173(98.9)
Marital status
Single 49(27.5)
Married/other 129(72.5)
Level of Education
Bachelor 173(97.8)
Master of Science 4(2.3)
Participation in moral training workshop
during work time
NO 127(72.6)
YES 48(27.4)
Job-related characteristics
Workplace type
Fixed 15(8.6)
Shift 160(91.4)
Employment status
Official 76(42.9)
Non Official 101(57.1)
Sociodemographic characteristics of
neonates
Gender
Female 64(35.8)
Male 115(64.2)
Has the Neonate or mother received
antibiotic Prophylaxis?

NO 65(41.9)

YES 90 (68.1)
Several Hospitalization

First time 173(96.1)
Many time 7(3.9)
Gestational age (wk) Mean+SD 32.98+4.32
Newborn age (days) 18.89 +13.99
Birth weight (g) Mean+SD 2159.91+1187.82

DISCUSSION

Improving the quality and safety of health services
is of special importance and monitoring the key
indicators is very important for achieving these
goals as well as better performance among the
nurses. Success of the reduced contamination in
blood culture begins with the participation of the
staff. Results of the present study showed that the
mean percentage of the total score of performance
before and after performing the blood culture
sampling was equal to 1.65 + 0.32 and 1.85 + 0.21,
respectively. A study conducted on the nurses
working at ICUs showed that the nurses required
more specialized information in their working field
[23]. These findings were consistent with those of
the study conducted to evaluate performance of the
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Table 2: Mean and standard deviation of check status
check status before performing blood culture sampling

Percentage of
Variable SD Mean performance
score

Verified the prescribing

e , 198 0.13 99%
practitioner’s order.

The appropriate venous
site is evaluated before 196 0.18 98%
sampling

The necessary equipment is
completely prepared
before the newborn is
sampled (Culture medium,
Suitable needle, blood
culture kit, appropriate
disinfectant solution and
sterile gloves)

195 0.19 97.5%

Performed hand hygiene

0,
before newborn contact. 1.88 0.64 94%

Verified the correct
newborn using two 1.80 154 90%
identifiers.

Reviewed the newborn’s

medication history and

Tests (such as coagulant 1.73 1.01 86.5%
disorders and platelet )

With the assistance of a
staff or family member,

positioned and support the L6l 104 80.5%
newborn )

The expiration date of the

cultivation environmentsis  1.10  0.83 55%
controlled

Average total score 1.65 0.32 82.5%

Table 3: Mean and standard deviation of the checklist for
evaluating functional status after blood culture sampling

Percentage of
performance
score

Variable Mean SD

carefully withdrew the
needle from the vein and 1.98 0.13 99
bleeding is controlled

Immediately applied

pressure over the

venipuncture site with 1.95 0.21 97.50
gauze or antiseptic pad

until the bleeding stopped

Gently mixed the medium
and blood after 1.95 0.21 97.50
inoculation.

Immediately transported
the specimen to the 1.75 0.58 87.50
laboratory.

Reassess the child for
bleeding and relaxation 1.73 0.55 86.50
done

In the presence of the
newborn, labeled the

. 1.68 0.46 84
specimen per the
organization’s practice
Average total score 1/84 0/21 92/33

NICU nurses in reducing blood contamination in the
culture procedure, which had been reported as
poor results due to the knowledge gap on the
standardized method as well as lack of awareness
about the consequences of failing to follow the
standard method. However, they were not
consistent with results of the present study. Indeed,
such a difference in the results might be due to the
difference between the research units, study
environments, applied tools, sampling methods and
observations in these works [24].

Results of one study demonstrated that in the blood
culture procedure in NICU, by using a simple
educational tool and providing precise reports on
clinical performance accordingly, the nurses
evaluated themselves in the determined tool, which
led to a significant reduction in blood
contamination among the infants. Hence,
performance of the nurses was reported at a good
level, which was consistent with the results of our
study [23]. Moreover, findings of another work
showed that blood contamination was reduced due
to the nurses' use of sterile method and checklist in
blood culture and also performance of the nurses
was reported at a good level [25].

Results of Bloom et al's study indicated that
concentration on time limits, use of gloves and
hand-washing before interacting with the patients
led to a significant reduction in the incidence of
sepsis among infants. Furthermore, the
performance results were reported at a good level,
which was consistent with results of the present
study [26]. However, these results were not
consistent with those of a study conducted in Ghana
on the nurses' performance in terms of hand-
washing and infection control at NICU since their
performance was reported as poor [27].

In another study, due to the nurses' wrong beliefs
on the sterility of the Blood culture bottles and lack
of need for cleaning their upper surfaces resulted in
the penetration of the contaminants into the bottle,
performance of the nurses was reported as poor,
which was not consistent with results of the
present study.

Determining the contamination in blood culture
media is essential for appropriate management of
the patients and the rational use of the patient
resources. A nursing team committed to optimize
the quality of patient care affects the clinical results
(patient safety and efficacy, reduced consumption
of unnecessary antibiotics, reduced risk of
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microbial and unnecessary diseases as well as their
side-effects and hazards) by improving the blood
culture procedure.

If the blood culture procedure is not performed, it
will lead to incorrect decisions, long and
unnecessary hospitalization up to 4.5 days,
administration of inappropriate and unnecessary
antibiotics, increased medical costs, infant's blood
loss, increased workload of treatment staff as well
as increased pain and stress in the infants, which in
turn entails reduced immune system and increased
infection. Furthermore, it will result in the
increased financial losses and more stress on the
infant's family [10-12, 28-30].

According to the studies, the nurses are responsible
for adopting the correct technique for performing
the procedure from sample collection to sample
submission. Thus, it is essentially necessary to
provide the staff with adequate training to achieve
sufficient skills for collecting the specimens,
selecting the appropriate place, preparing the
appropriate blood collection site, appropriate tools
and appropriate blood volume, as well as carrying
and maintaining the specimens [11, 15, 28].

The organizations should regularly improve their
systems in accordance with the relevant standards
and evaluate their activities [31]. Since such
investigations reveal the advantages of applying the
standards as well as disadvantages of their neglect.
Furthermore, they may lead to considerable
savings in the costs related to the nursing time and
the pharmacy costs associated with processing,
delivery, administration, monitoring, interventions
and antibiotics costs.

One of the constraints of the present study was that
it was conducted only on the nurses working in
hospitals located in City of Tabriz, which could limit
generalization of the obtained results. Therefore,
results of this study cannot be generalized to other
nurses.

Acknowledgments

The present study was derived from an MSc thesis
conducted with the financial support of Tabriz
University of Medical Sciences. Hereby, we would
like to appreciate the personnel and nurses for
their generous cooperation.

REFERENCES

1. WHO. The world health report 2000. Health
systems:improving performance.

10.

11.

12.

13.

Geneva:World health organization [Internet].
2000; [ cited 25 Feb 2016]. Available from:
http://www.who.int/whr/2000/en/

Harvey D, Holt DE, Bedford H. Bacterial
meningitis in the newborn: a prospective
study of mortality and morbidity. InSeminars
in perinatology 1999 Jun 30 (Vol. 23, No. 3, pp.
218-225). WB Saunders.

Karthikeyan G, Premkumar K. Neonatal
sepsis:  Staphylococcus aureus as the
predominant pathogen. Indian journal of
pediatrics. 2001;68(8):715-7.

Guerina, NG. Bacterial and fungal infection In:
Cloherty JP, Stark AR, Editors. Manual of
Neonatal Care. 4th ed. Philadelphia: Lippincott-
Raven. 1998.

Seidel HM. Primary care of the newborn.
Elsevier Health Sciences; 2006.

Baley, JE, Goldefarb, JT. Neonatal Infections.
In: Kalaus MH, Fanaroff AA, Editors. Care of
the high risk neonate. 4t ed. Torernto: WB
Saunders; 2001.

Porober, CG. Ceneral Nervous System
Infections. In: Behrman RE, Kliegman RM,
Jenson HB, Editors. Nelson textbook of
pediatrics. 17" ed. London: WB Saunders.
2004.

Akbazadehpasha, H. Order Naonate. Tehran:
Pasha. (Persian)

Grant M], Olson ], Gerber A. Clinician response
time for positive blood culture results in a
pediatric ICU. Heart & Lung: The Journal of
Acute and Critical Care. 2015; 44(5):426-9.
van der Heijden YF, Miller G, Wright PW,
Shepherd BE, Daniels TL, Talbot TR. Clinical
impact of blood cultures contaminated with
coagulase-negative  staphylococci at an
academic medical center. Infection Control &
Hospital Epidemiology. 2011; 32(6): 623-5.
Verklan MT, Walden M. Core curriculum for
neonatal intensive care.  nursing-e-book.
Amsterdam: Elsevier Health Sciences; 2014.
Weinstein MP, Towns ML, Quartey SM, Mirrett
S, Reimer LG, Parmigiani G, et al. The clinical
significance of positive blood cultures in the
1990s: a  prospective  comprehensive
evaluation of the microbiology, epidemiology,
and outcome of bacteremia and fungemia in
adults. Clinical Infectious Diseases. 1997; 24
(4): 584-602.

Dumont L], Kleinman S, Murphy JR, Lippincott
R, Schuyler R, Houghton ], Metzel P. Blood
components: Screening of single-donor
apheresis platelets for bacterial

Journal of Research in Medical and Dental Science | Vol. 6 | Issue 3 | May 2018




Mohammad Arshadi Bostanabad et al

J Res Med Dent Sci, 2018, 6 (3):307-312

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

contamination: the Passport study results.
Transfusion. 2010; 50(3):589-99.

Ghorashi SZ, Ghotasloo R, Mohamadporasl A.
Evaluation of coagulase-negative
staphylococci in blood cultures children.
Journal of Tabriz Medical University.
2006;4(28):85-9. (Persian)

Asefzade M, Manuchehri F, Sajadi E, Asefzade
S. Blood Culture Contamination and the Type
of Microorganisms in True and False Positive
Results in Patients Admitted at Avicenna
Qazvin. SSU_Journals. 2010 Sep 15;18(4):361-
8.

Weinbaum FI, Lavie S, Danek M, Sixsmith D,
Heinrich GF, Mills SS. Doing it right the first
time: quality improvement and the
contaminant blood culture. Journal of Clinical
Microbiology. 1997; 35 (3): 563-5.

Wolfe A. Institute of Medicine Report: crossing
the quality chasm: a new health care system
for the 21st century. Policy, Politics, & Nursing
Practice. 2001 Aug;2(3):233-5.

Chen IC, Li HH. Measuring patient safety
culture in Taiwan using the Hospital Survey
on Patient Safety Culture (HSOPSC). BMC
Health Services Research. 2010;10 (1): 152.
Gacki-Smith ], Juarez AM, Boyett L, Homeyer
C, Robinson L, MacLean SL. Violence against
nurses  working in UsS emergency
departments. Journal of Nursing
Administration. 2009; 39 (7/8): 340-9.

Bodur S, Filiz E. A survey on patient safety
culture in primary healthcare services in
Turkey. International Journal for Quality in
Health Care. 2009; 21 (5): 348-55.
Allah-Bakhshian A, Moghaddasian S,
Zamanzadeh V, Parvan K, Allah-Bakhshian M.
Knowledge, attitude, and practice of ICU
nurses about nosocomial infections control in
teaching hospitals of Tabriz. Iran Journal of
Nursing. 2010; 23 (64): 17-28.
Elsevier.Clinical skills [Internet].[cited 14 Jan
2016]. Avilable from:
http://www.confidenceconnected.com/produ
cts/elsevier-clinical-skills/

Doronjski, A, Bari$i¢, N, Stojanovié, V. Risk
factors for neonatal sepsis and method for
reduction of blood culture contamination.
Malawi Medical Journal. 2015; 27 (1): 20-4.
Hall, KK, Lyman, JA. Updated review of blood
culture contamination. Clinical Microbiology
Reviews. 2006; 19(4): 788-80.

Raban MS, Bamford C, Joolay Y, Harrison MC.
Impact of an educational intervention and
clinical performance dashboard on neonatal

26.

27.

28.

29.

30.

31.

bloodstream infections. SAM]: South African
Medical Journal. 2015;105(7):564-6.

Bloom BT, Craddock A, Delmore PM, Kurlinski
JP, Voelker M, Landfish N, Rodriguez-Pierce M,
Swanton D, Rossi ], Ehlen ], Harmon C.
Reducing acquired infections in the NICU:
observing and implementing meaningful
differences in process between high and low
acquired infection rate centers. Journal of
perinatology. 2003; 23(6):489-92.

Al-Hamad A, Al-Ibrahim M, Alhajhouj E, Jaffer
WA-A, Altowaileb ], Alfaraj H. Nurses’
competency in drawing blood cultures and
educational intervention to reduce the
contamination rate. Journal of Infection and
Public Health. 2016; 9 (1): 66-74.

Garcia RA, Spitzer ED, Beaudry ], Beck C,
Diblasi R, Gilleeny-Blabac M, Haugaard C,
Heuschneider S, Kranz BP, McLean K, Morales
KL. Multidisciplinary team review of best
practices for collection and handling of blood
cultures to determine effective interventions
for increasing the yield of true-positive
bacteremias, reducing contamination, and
eliminating  false-positive central line-
associated bloodstream infections. American
journal of infection control. 2015 ; 43 (11):
1222-37.

Duke GJ, Morley PT, Cooper D], McDermott FT,
Cordner SM, Tremayne AB. Management of
severe trauma in intensive care units and
surgical wards. Medical Journal of Australia.
1999; 170 (9): 416-9.

Youssef D, Shams W, Bailey B, O'Neil TJ, Al-
Abbadi MA. Effective strategy for decreasing
blood culture contamination rates: the
experience of a veterans affairs medical
centre. Journal of Hospital Infection. 2012 Aug
31;81(4):288-91..

Heidari H, Golchin M, Ziaei S, Salehi S.
Collection structure national standards in
neonatal intensive care unit according to the
international standards in years 2006-2007.
The Horizon of Medical Sciences. 2006 Sep 15;
12(3):22-8.

Journal of Research in Medical and Dental Science | Vol. 6 | Issue 3 | May 2018




