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Abstract. Laboratory turnaround time is considered one of the most important 
indicators of work efficiency in hospitals, physicians always need timely results to 
take effective clinical decisions especially in the emergency department where 
these results can guide physicians whether to admit patients to the hospital, 
discharge them home or do further investigations. A retrospective data analysis 
study was performed to identify the effects of ER and Lab staff training on new 
routines for sample collection and transportation on the pre-analytical phase of 
turnaround time. Renal profile tests requested by the ER and performed in 2013 
has been selected as a sample, and data about 7,519 tests were retrieved and 
analyzed to compare turnaround time intervals before and after implementing new 
routines. Results showed significant time reduction on “Request to Sample 
Collection” and “Collection to In Lab Delivery” time intervals with less significant 
improvement on the analytical phase of the turnaround time. 
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Introduction 

Turnaround time in laboratory testing has been defined as the time interval from the 
sample collection to the reporting of verified results, this is affected also by the time 
interval from placing the laboratory test request by the physicians to the process of 
sample collection [1]. Despite improvements in analytical testing systems due to 
automation and machinery innovations, little or no measurable improvements have 
been demonstrated for the pre-analytical phase of the lab turnaround time [2]. Some 
studies divided the total testing turnaround cycle into a series of nine steps, where the 
main two components of the pre-analytical phase of the lab turnaround time is the 
collection time and the transportation time [3,4]. Many efforts have been done to 
address samples’ transportation methods, such as the utilization of pneumatic tubes, as 
well as using system alerts to help nurses timely draw samples after requests are placed 
by physicians on the hospital information systems. Laboratory turnaround time remains 
an active issue that is potential for more improvements in modern healthcare [5]. 

Physicians in general, and more specifically at the emergency department, need 
timely results of laboratory tests before they can make effective clinical decisions 
whether to admit patients to the hospital, discharge them home or request further 
investigations. ER patients’ length of stay is highly influenced by the efficiency of 
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reporting lab tests’ results [6]. ER physicians’ productivity and satisfaction are also 
affected by the timely reporting of results of critically important laboratory tests, where 
these tests can guide physicians to better manage their patients [7]. At King Faisal 
Specialist Hospital and Research Center in Jeddah, Saudi Arabia, we formed a 
multidisciplinary performance improvement team, based mainly on ER nurses and 
phlebotomists, which was successful in reducing the length of time between placing the 
request for laboratory tests by ER physicians and the availability of tests’ results. 

1. Methods 

The performance improvement team main goal was to conduct orientation and training 
sessions for the ER nurses and phlebotomists on the importance of monitoring and 
efficiently responding to the HIS alerts after ER physicians place lab tests’ requests and 
in the same time they introduced new routines for more efficient sample collection and 
transportation; focusing mainly on coordinating resources and teamwork, where some 
studies confirmed that nurses were least satisfied with stat test turnaround time and 
phlebotomy responsiveness [8]. The team was formed in the second quarter of 2013, 
the training extended to the third quarter of the same year, so we suggested analyzing 
and comparing data of the first two quarters to that of the last two quarters of 2013. 

To collect the study data, we needed to generate a table from the hospital 
information system to list performed lab tests requested by the ER over the selected 
period of time; which was the whole 12 months of 2013, the study was conducted in 
March 2014. This table included basic data elements about lab tests such as test name, 
we used “Renal Profile” as a sample, requesting department, we selected the ER, 
collection and reporting priority, i.e. stat, test request date and time, sample drawn date 
and time, in lab delivery date and time, completion and verification date and time. 
Time intervals were calculated to show durations from request to sample collection, 
collection to in lab delivery and from in lab to completion and results verification, 
where lab test results are reported electronically through the hospital system. The date 
and time of placing requests and also of reporting back results are automatically 
captured by the HIS while those for collecting blood and delivering samples to the lab 
are captured into the HIS through barcode scanning of tube labels. 

2. Results 

SPSS software was used in the analysis and descriptive as well as inferential statistics 
were reported comparing the turnaround time intervals of the ER requested lab tests of 
the first two quarters to the last two quarters of 2013. There was a 20% decrease on the 
90th percentile of the “Request to Drawn” time for last two quarters compared to the 
first two quarters of 2013. There was also a 10% decrease on the 90th percentile of the 
“Drawn to In Lab” time for last two quarters compared to the first two quarters of 2013. 
There was only a 3% decrease on the 90th percentile of the “In Lab to Complete” time 
for last two quarters compared to the first two quarters of 2013. Overall, there was a 
9.4% decrease in the 90th percentile of the “Total Time” of the requested Lab tests for 
last two quarters compared to the first two quarters of 2013. 
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Table 1. Time intervals (in minutes) of the first six months (January to June 2013) for laboratory requests. 

 Request to 
Drawn Drawn to In Lab In Lab to 

Complete Total Time 

Valid Values 3230 3230 3230 3230 
Missing Values 0 0 0 0 
Mean Time 28 32 45 104 
50th Percentile 18 24 41 91 
90th Percentile 55 52 67 149 

 
Table 2. Time intervals (in minutes) of the last six months (July to December 2013) for laboratory requests. 

 Request to 
Drawn Drawn to In Lab In Lab to 

Complete Total Time 

Valid Values 4289 4289 4289 4289 
Missing Values 0 0 0 0 
Mean Time 21 30 50 100 
50th Percentile 13 20 38 79 
90th Percentile 44 47 65 135 

 

Figure 1. Comparing the 50th percentile of the turnaround time intervals (in minutes) 

 

 
Figure 2. Comparing the 90th percentile of the turnaround time intervals (in minutes) 

 
We also used the non-parametric Mann-Whitney U test to identifying statistically 

significant difference between the turnaround time intervals of lab tests requested 
before and after the implementation of the performance improvement training program. 
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The p-value of the test was less than 0.05, statistically significant, for each of the three 
time intervals; “Request to Drawn”, “Drawn to In Lab” and “In Lab to Complete” as 
well as for the total time of the lab tests requested by the emergency department 
comparing the first two quarters of 2013 (January to June) to the last two quarters of 
2013 (July to December) with significant reduction of about 10% overall.  

3. Discussion 

Timeliness is considered an essential quality indicator for laboratory tests where many 
studies show that it can shorten patients’ length of stay in ER [9]. The total laboratory 
results turnaround time is influenced by many factors which has direct effects on the 
occurring delay, mainly due to the pre-analytical phase, which is usually extended due 
to weak compliance of nurses to draw samples immediately when requested, in 
addition to the slow transportation of samples from the ER to the central hospital Lab, 
while using point of care testing or automated samples transportation mechanisms can 
significantly reduce the turnaround time and ER patients’ length of stay [10]. The 
implementation of a point of care satellite laboratory in the Emergency Department, for 
the most commonly requested tests, can also improve the turnaround time and ER 
patients’ length of stay [11]. Nurses training only cannot sustain the improvement in 
the turnaround time even if initially succeeded in reducing the pre-analytical phase [12]. 
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