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Abstract
BACKGROUND AND OBJECTIVES: Blood cultures are considered one of the most important and most commonly obtained 
diagnostic evaluations in febrile children without a clear focus of infection, and in sick children. Blood cultures can become 
contaminated during the process of collection. Due to its considerable consequences, contaminated blood cultures are a challenge 
to health care facilities especially in higher care centers where the frequency of performing this test is high.

METHODS: We compared the rate of contaminated blood cultures obtained in the pediatrics emergency department of our 
institution (7.2%) to the international benchmark (3%). Afterwards, a quality improvement project was initiated to address this 
problem using the Plan-Do-Study-Act (PDSA) methodology.

RESULTS: We noticed a significant drop in contaminated blood cultures obtained in the pediatrics emergency department upon 
completing the first cycle of PDSA.

CONCLUSION: Blood cultures contamination rate was successfully reduced in our pediatrics ED by educating the staff and 
emphasizing on aseptic collection techniques. These results were sustained on a long term but maintaining  this success is a 
challenge and an ongoing project.
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Introduction
Peripheral blood cultures are commonly obtained in the 

pediatric population to rule out bacteremia whenever a serious 
bacterial infection is suspected, or in young children when the 
source of fever cannot be identified by clinical history, physical 
examination and initial basic investigations. Blood cultures could 
become contaminated by inadvertent introduction of native skin 
bacteria into the specimen either from the patient or the care 
provider. Moreover, improper preparation and placement of 

supplies can lead to accidental contamination of materials used 
in the collection process. The benchmark for acceptable blood 
cultures contamination rate in hospital settings has traditionally 
been a maximum of 3%.1–4 Increased blood cultures contamination 
rate is known to be correlated with younger age groups as well as 
the experience of the healthcare worker performing the procedure.5

Contaminated blood cultures have significant negative 
impact on individual patients and the overall healthcare system. 
Examples of these include increasing hospital length of stay, 
causing unnecessary emergency department visits, unneeded tests 
and procedures; and unnecessary antibiotic use and their possible 
secondary adverse reactions and increasing antibiotics resistance. 
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All these negative consequences will increase hospitalization costs 
leading to negative impact on the economy of health care system.6-8

Methods
Study Design

Phase one: Development and implementation of a quality 
improvement project to reduce blood cultures contamination rate 
in the Pediatrics emergency department (ED)

Phase two: Evaluation of the effectiveness of this intervention. 
The intervention was developed using the plan-do-study-act 
(PDSA) cycle methodology. The effectiveness was then evaluated 
using data analysis of the contamination rate prior to and after our 
intervention. The local institutional Department of Performance 
and Innovation (DPI) and The Hospital’s Ethical Committee 
approved the intervention and future publication.

Study Setting and Population: The study was conducted in the 
Pediatrics ED at Tawam Hospital, one of the largest community 
tertiary care hospitals in United Arab Emirates.

Study Protocol: During the period between January 2016 and 
September 2016, a high rate of contaminated blood cultures was 
observed, with the highest rate being from the Pediatrics ED 
(figure 1). Therefore, our Pediatrics ED was selected as the target 
of our intervention.

We started the study by observing the technique used by the 
nurses for blood cultures collection. There was no standardization 
of the procedure and significant variation in practice was present 
between different nurses. In general, it was noted that many nurses 
did not practice a strictly sterile technique during the procedure. 
The rate of contaminated blood cultures during this observation 
period was 7.3%.

Figure 1: The rate of contaminated blood cultures, from all 
pediatrics departments (Jan- Sept 2016).

We started the study by observing the technique used by the 
nurses for blood cultures collection. There was no standardization 
of the procedure and significant variation in practice was present 

between different nurses. In general, it was noted that many nurses 
did not practice a strictly sterile technique during the procedure. 
The rate of contaminated blood cultures during this observation 
period was 7.3%.

Intervention Implementation and Effectiveness: Soon after 
the observation period, the intervention phase began. The main 
aim was to transform blood cultures collection technique from 
a “clean” to a “sterile” procedure. We started by conducting 
educational sessions in January 2017 to the nursing staff in the 
pediatrics ED. These sessions were done on semi-weekly basis 
to ensure the involvement of all the nurses doing different shifts 
(attendance recorded to ensure all nurses have attended at least 
once).

The educational sessions objectives were:

1. To reveal the fact that we have a high blood cultures 
contamination rate and that an immediate intervention is 
needed.

2. To inform the staff about our quality improvement project.

3. To educate and emphasize on the proper sterile technique of 
blood cultures collection 

During those sessions, the nurses were provided a pocket 
checklist of the proper method of blood cultures collection, Figure 
2. This checklist was adopted from the hospital’s local clinical 
practice guideline. 

Our sessions were completed by April 2017. The blood 
cultures contamination rate was then measured again and compared 
between the two eras: before, and after the intervention.

Figure 2: Checklist outlining optimal technique for using the 
sterile blood culture kit to collect a blood culture specimen. Each 
kit contained a checklist.
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Results

The rate of contaminated blood cultures in 2016 from 
January to September from all pediatrics department divisions 
(ED, wards and clinics) in Tawam hospital are shown in Figure 
1. Looking at the figure, pediatrics emergency department blood 
cultures contamination rate was the highest with the rate of 7.3 
%. This percentage was significantly above the acceptable blood 
cultures contamination rate published by the American Society of 
Microbiology, who stated that it should not exceed 3% 1.

After the completion of our educational sessions, there 
was a significant drop in the rate of contaminated blood cultures, 
when compared to the rate of same months a year earlier (across 
6 months period), Figure 3. Rate of contaminated blood cultures 
over the next three years 2017-2019 are shown in Figure 4. There 
was consistent decrease for years after the intervention.

Figure 3: The rate of contaminated blood cultures, from pediatrics 
emergency department from January to July of 2016 and 2017, 
before and after intervention.

Figure 4: The rate of contaminated blood cultures, from pediatrics 
emergency department from January 2017 till December 2019, 
after the campaign. Relapse of the rate was noted in 2018 (in 
June and in September), but rates continue to be within the target 
afterwards.

Discussion
The concept of calculating contaminated blood cultures rate and 
monitoring this practice was new to the hospital culture, although 
a good list of other Key Performance Indicators (KPIs) were being 
monitored. An immediate action was deemed necessary not only to 
improve patients care but also to decrease and trim extra financial 
costs arising from dealing with such an avoidable problem.

We studied and observed the usual practice of our ED nurses 
in collecting blood cultures. A big gap was noticed between the 
hospital practice guidelines –which dictates an aseptic collection-, 
and the actual practice -which was the conventional clean method-. 
The reason behind this shift in practice was not clear to us, but 
is probably stemming from multiple reasons. It could be largely 
attributed to the nature of the staff work, which is usually shielded 
from knowing the negative consequences of contaminated blood 
cultures. We suggest this to be an initiative to a separate study; to 
identify the reasons behind the above practice.

Considering the above, we aimed to draw nurse’s attention to 
the existing hospital blood cultures collection policy and the 
consequences of poor compliance. According to our guidelines, 
it was a must to use chlorhexidine to decontaminate the skin, 
sterile gloves, sterile drapes (figure 2). The nurses were educated 
throughout the repeated sessions, pocket-held printed cards and 
stickers applied on kits designated for blood cultures collection. 
The new process of sterile blood cultures collection was not 
associated with delays in ED waiting time, which was continuously 
measured and monitored by other quality officers.

A literature review on contaminated blood cultures in the region is 
limited . There is only one study conducted by Abdulaziz et. al. 
in 2015 6. The study showed the contamination rate of the blood 
cultures in a university hospital ED in KSA to be around 1.9%, 
which is already below the benchmark. This highlights the need 
for more studies and attention to this serious topic in our region. 
Globally, the contamination rate in many institutions exceeds 7%, 
thus exceeding the benchmark and institutional quality officers are 
tackling this issue.5

A year after the implementation of our educational campaign, 
the rate of contaminated blood cultures was still low (around 
2%), which represents around 70% reduction from the rate prior 
to the intervention. This is a great result since the rate decreased 
despite the fact that new batches of nurses were appointed in 
response to the increasing demand for hospital staff. The key here 
was involving the previously educated team in teaching the new 
members. Additionally, sharing the results on monthly basis and 
giving positive feedback proved to be an effective approach in 
sustaining these results. In order to keep sustaining our results, we 
suggest creating a checklist to monitor the nurses compliance with 
blood cultures collection policy; which can be used on regular 
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intervals. In addition to that, refresher sessions can be done at least 
annually. Furthermore, adopting healthy competitive environment 
between departments and individuals by rewarding the winners on 
quarterly basis might be considered.

Although no cost analysis study was conducted to estimate 
the overall savings that the project resulted in, it is quite obvious 
that the impact is very significant 7,8. The costs of a contaminated 
blood culture and its consequences on an otherwise healthy patient 
management is estimated to be at least 4,500 USD per patient in 
our institute.

A limitation to our project was the inability to measure 
patients’ satisfaction with the new sterile technique. A higher 
number of attempts of venipuncture might likely be unpleasant to 
parents and family members. 

Further work can be extended to include other departments of 
our hospital (admission ward, surgical unit, and critical care units), 
or even hospital wide by the involvement of adult emergency 
medicine and internal medicine departments. 

CONCLUSION
Blood cultures contamination rate was successfully reduced 

in our pediatrics ED by a simple series of educational sessions 
to the nursing staff about the aseptic blood cultures collection 
technique. The intervention was successful in reducing the 
contamination rate on both short and long-term. Maintaining the 
rate at the benchmark is a challenge that will require ongoing 
efforts to monitor and educate the staff about the importance of 
following the proper technique.

DISCLOSURE:
The authors have no financial interest to declare in relation to the 
content of this article.

REFERENCES
1. Strand CL, Wajsbort RR, Sturmann K. Effect of iodophor vs iodine 

tincture skin prepa- ration on blood culture contamination rate. JAMA. 
1993;269(8):1004–1006

2. Schifman RB, Strand CL, Meier FA, Howanitz PJ. Blood culture 
contamination: a College of American Pathologists Q-Probes study 
involving 640 institutions and 497134 specimens from adult patients. 
Arch Pathol Lab Med. 1998;122(3):216–221

3. Hall KK, Lyman JA. Updated review of blood culture contamination. 
Clin Microbiol Rev. 2006;19(4):788–802

4. Bekeris LG, Tworek JA, Walsh MK, Valenstein PN. Trends in blood 
culture contamination: a College of American Pathologists Q-Tracks 
study of 356 institutions. Arch Pathol Lab Med. 2005;129(10):1222–
1225

5. Pavlovsky M, Press J, Peled N, Yagupsky P. Blood culture 
contamination in pediatric patients: young children and young doctors. 
Pediatr Infect Dis J. 2006;25(7):611–614

6. Abdulaziz YA, Abdulrahman AA, Raed MA. Rate of blood culture 
contamination in a teaching hospital: A single center study. Jo of 
Taibah Uni Med Sci 2015; 10(4): 432e436.

7. Bates DW, Goldman L, Lee TH. Contaminant blood cultures and 
resource utilization: the true consequences of false-positive results. 
JAMA 1991;265(3):365–369.

8. Waltzman ML, Harper M. Financial and clinical impact of false-positive 
blood culture results. Clin Infect Dis 2001;33(3):296– 299.

9. Segal GS, Chamberlain JM. Resource utilization and contaminated 
blood cultures in children at risk for occult bacteremia. Arch Pediatr 
Adolesc Med 2000;154(5):469–473.


