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INTRODUCTION

STAT: It is acommon medical abbreviation for urgent or rush derived from the
Latin word statum, meaning “immediately.”
Laboratory STAT TAT is defined as the time from collection of the specimen to the
time the results are verified in the computer and the reports are given to the patient.
The total TAT for laboratory assays includes the entire interval from ordering of the test
to the clinician’s awareness of the result (i.e., “brain-to-brain”). It consists of the
intervals from order placement to specimen collection, as well as the time necessary for
transport to the laboratory, accessioning in the laboratory, centrifugation, liquating,
additional pre analytic steps if necessary, transport times within and between
laboratories, analysis time, the time after completion of analysis until result
verification, and the time it takes for the clinical team to be informed of the result. The
effects of TAT have been studied to a high extent, with correlations being drawn
between emergency department treatment and length of stay. As a result, TAT is often
considered the most significant measure of a laboratory’s service and is used by many
clinicians to judge its quality. Along with accuracy and reliability, timely reporting of
laboratory test results is now considered an important aspect of the services provided by
the clinical laboratory. Whether or not, faster turnaround time can make any medical
difference, patients and their physicians want reports as rapidly as possible. It has also
been shown that outcomes in certain situations such as operation theaters and in
emergency departments have been affected by timely reporting of lab tests results.
Hence, rapid laboratory turnaround times is important both from a medical and

commercial point of view. The study was conducted to evaluate the delay and reasons
of delay of turnaround time (TAT) of stat tests in the section of clinical chemistry of the
clinical laboratory.




LITERATURE REVIEW

Inspection of the literature reveals a variety of different approaches to definition of
TAT. TAT can be classified by test (e.g. potassium), priority (e.g. urgent or routine),
population served (e.g. inpatient, outpatient, ED) and the activities included. This last
area is the greatest source of variation in reporting of TAT. The steps in performing a
laboratory test were outlined by Lundberg, who described the brain to brain TAT or
“total testing cycle” as a series of nine steps: ordering, collection, identification,
transportation, preparation, analysis, reporting, interpretation and action.!2 The term
“therapeutic TAT” is sometimes used to describe the interval between when a test is
requested to the time a treatment decision is made.>°Although the laboratory can and
perhaps should be involved in all these steps, many laboratories restrict their definition of
TAT to intra-laboratory activities, arguing that other factors are outside their direct
control and that timing data for extra-laboratory activities are not readily available.® Such
an approach will necessarily underestimate TAT since non-analytical delays may be
responsible for up to 96% of total TAT.”® In the ED, delay in review of results by
clinicians is the greatest component of perceived TAT. ©

Intra-laboratory TAT can also vary in its definition with possible start points of sample
receipt time, registration time, or analytical sampling time and end points of analytical
completion time, result verification time, result transfer to electronic medical record
time and report printing time.

Another classification of time periods separates the steps into the pre-analytical (order
to preparation), analytical (analysis) and post-analytical (reporting to action)
phases.®® These divisions have often been used when classifying errors and delays and
are sometimes used for description of TAT.

There are differences between clinicians and laboratories in their definitions of TAT.
In the 1998 CAP Q-Probes program, 41% of laboratories defined ED TAT as time of
receipt in the laboratory until time of report, 27% as ordering of test to result reporting
and 18% as specimen collection to reporting.t However over 40% of physicians
defined ED TAT as starting at physician request and only 9% at laboratory receipt.
There was better agreement between laboratories and physicians in the choice of
endpoint with over 40% of physicians choosing when the physician gets the results as
the end point and 50% when the ED gets the results. Similar results were seen earlier in
the 1990 CAP Q-Probes survey with test ordering or phlebotomy the preferred start
point and laboratory reporting or physician receipt the preferred endpoint for the
majority of physicians. ?

Use of different measures to describe TAT also complicates comparisons. It is
important to examine a frequency histogram of data before deciding on appropriate
descriptive measures. In the case of TAT, the overall process is composed of multiple
sequential steps, each with a minimum or fastest time possible. For example, if a
centrifuge is set to 10 minutes spinning time, centrifugation can take no less than 10
minutes and may take longer if there are delays (e.g. balance problems). This means
that Gaussian distributions for each of the individual steps or for the total TAT are not
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expected. It is thus inappropriate to use means and standard deviations as descriptors of
TAT distributions.

A non-Gaussian distribution with a positive skew (or tail to the right) is seen for TAT
distributions, meaning that median and tail size are the preferred measures.*® Tail size
can be quantified as the percentage exceeding a defined time (outlier rate) or as the time
corresponding to a defined percentile of the distribution (e.g. 90™). This last measure is
increasingly common in the literature and is referred to as the 90% completion time.
Valenstein and Emancipator studied the performance of four measures of laboratory
TAT: the mean, median, 90™ percentile, and outlier rate.* For tests with long TATSs, the
most important quality of a TAT measure is high reproducibility, so that improvement
in reporting speed can be distinguished from random variation resulting from sampling.
The mean was found to be the most reproducible of the four measures, followed by the
median. The mean achieved acceptable precision with sample sizes of 100-500 tests.
For tests with normally rapid TATSs, the most important quality of a measure is high
sensitivity and specificity for detecting whether TAT has dropped below standards. The
outlier rate was found to be the best measure of TAT in this setting but required sample
sizes of at least 500 tests to achieve acceptable accuracy.

Use of outlier rates has been recently promoted but use of dual measures is useful in
providing information on the norm (the median) as well as the exception (the tail
size).’>1® This allows a more balanced appreciation of TAT and avoids excessive
attention to a single parameter. An alternative single measure is the use of the mean as
this will be sensitive to outliers as well as the bulk of the population.*Z.

Unfortunately the variety of different approaches in the literature creates difficulties
when searching for benchmarking or state-of-art data. Inspection of journal abstracts is
sometimes insufficient to allow clear identification of how TAT was measured and study
of the original text does not always clarify the details. The descriptions in external quality
assurance programs of TAT (e.g. CAP Q-Probes, Q-Tracks) often provide the clearest
and most easily understood procedures. Howanitz, who has published widely on the CAP
survey results, has suggested that TAT be defined from the time the test is ordered to the
time that results are available to the caregiver and that TAT goals be expressed as a
percentage of all results completed within the time interval (e.g. 90% or 95% of results
completed within the time interval).'®1° However laboratories without electronic order
entry systems may have difficulty collecting accurate ordering times and may find
intra-laboratory TAT a more feasible option at present.

Satisfaction is an important element of the quality of services, including health services:
a high quality organization meets customer's needs. One approach assumes that, in the
clinical laboratory, managers know what customers want and directly set out measures of
laboratory performance in each specific area. Another approach considers that quality
measurement is the assessment of customer satisfaction with the services provided by the
laboratory. Each approach has its advantages for assessing quality. Direct assessment of
local performance helps managers understand whether it is improving and how it
compares to published norms. On the other hand, customer satisfaction assessment helps

11
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to better define the real expectations of the ordinary customers of a particular laboratory.
[20.21]

Physicians are the primary external customers of laboratory services and their opinions
are essential components in providing laboratory managers with opportunities to identify
areas for improvement. Nowadays, assessing customer satisfaction with laboratory
services is considered an important component of a laboratory quality assurance
programme. [?2]

Aim

To evaluate the delay and reasons for delay in turnaround time (TAT) of STAT
Investigations.

Research Question

a) What is the actual turnaround time of the reports for the STAT Investigation?
b) What are the possible reasons for delays, if any

Objectives

To study the laboratory turnaround time.

To evaluate delay of turnaround time.

To find out reasons for delay in turnaround time.

To suggest measures to reduce turnaround time, if possible.

METHODOLOGY

Study type: Cross sectional and observational study.
Study Area: Laboratory, Monilek Hospital & Research Centre.
Sample size: 100% (383) sample size of STAT investigations except the exclusions.
Inclusion criteria

1. All the samples from OPD, IPD and Emergency of stat investigations.
Exclusion criteria

1. Samples having abnormal results.
2. Rare tests which are not having standard turnaround time.




3. Samples which are part of master health checkups.
4. Oncology samples which are checked by pathologists.
5. Samples collected after 5:00 pm.

Duration of study: 1% February 2018 to 4" May 2018

Data Collection

Primary data: Direct Observation, Conversation with the Laboratory department staff
Secondary data: Laboratory information system, Printed Reports of the Patients




DATA ANALYSIS& INTERPRETATION

1. Process flow showing average time taken for the steps is as follows:

i) For OPD Patients:

5.2 mins

12 mins

16 mins

1-2 hour

0-1 hour



For OPD Patients

90

Time (mins)

16

Billing for Collection of  Transportation Technician sorts ~ Test run in Test runin Testrunin  Valuesentered  Printout of Reports
Investigation specimen  of sample to the STATvs.non-  Hematology  Biochemistry Clinical manually into reports transported to

lab STAT & Pathology “Ls” generated reception
processes STAT counter

specimens first /




ii) For IPD & Emergency Patients:

22 mins

§ E 1-2 hrs

10 mins

25 mins




For IPD & Emergency Patients

Time (mins)

J-I ||I

Lab test Collection of ~ Transportation Technician sorts ~ Test runin Test runin Testrunin  Valuesentered  Printout of Reports
prescribed by specimen  of sample to the STATvs.non-  Hematology Biochemistry Clinical manually into reports dispatched to
the physician lab STAT & Pathology “Ls” generated the respective

processes STAT departments
specimens first

2. Observation of diagnostic samples

Total 383 diagnostic samples were observed. Out of 383, 285 samples (74.4%)
were taken for analysis. Rest 98 samples (25.6%) were under exclusion criteria.

M Samples included

@ Samples excluded




3. TAT for laboratory samples

Out of total 285 samples included for study, 123 (43.2%) samples were within TAT
time and 162 (56.8%) samples were delayed.

TAT for Laboratory Samples

H Within TAT
Delayed TAT

4. Distribution of delayed TAT timings
The specimens were divided into 5 groups:

TAT within 30 min

TAT between 30 and 60 min

TAT between 60 and 90 min

TAT between 90 min and 120 min
TAT over 120 min

The average time taken for each step was measured.

When specimen results were reported after 30 min, each phase was investigated to
determine the underlying reason for the lack of timeliness.

Out of total 162 samples which were delayed, 87 (53.7%) samples had TAT between
30 minutes to 60 minutes, 59 (36.4%) samples had TAT between 60 minutes to 90
minutes, 11 (6.8%) samples had TAT between 90 minutes to 120 minutes and 5 (3.1%)
samples had TAT over 120 minutes.




Percentage Distribution of delayed TAT Timings

3.1

30-60 mins 60-90 mins 90-120 mins >120 mins

5. REASONS OF DELAY

Sample is received late in the laboratory
Shortage of manpower

Time taken for transportation of collected
samples to lab.

Workload is high

Delayed reporting.
Breakdown of machine.
Others




PERCENTAGE OF OVERALL DELAY

B Sample is received late in the
laboratory

H Shortage of manpower

H Time taken for transportation of
collected samples to lab.

= Workload is high

M Delayed reporting.

B Breakdown of machine.

2 Others

It is evident from the above pie chart that out of 100% stat investigations, 29% patients
faced delay in reports as sample was received late in the laboratory, 16% due to shortage
of manpower, 21% faced delay as transport personnel carrying samples to lab stuck in lift,
8% delays were due to high workload, 10% delays were due to delay in reporting, 6% due
to breakdown of machine, and 10% delays were due to other reasons.




DISCUSSION

Defined TAT for STAT investigation is: 30min.

This study utilized 383 specimens that were received from 8:00 am until 5:00 pm at
Monilek Hospital & Research Centre for routine STAT tests. A total of 383 tests were
performed, the routine analysis were hematology, glucose, urea, creatinine, uric acid,
cholesterol, protein, albumin, total bilirubin, direct bilirubin, phosphorous, sodium,
potassium, chloride, amylase, lipid profile, routine urine examination, lipase, etc.

During laboratory test processing, 4 points were noted i.e., “labeling of sample”
when the barcode was generated in software and the specimen was accessed
simultaneously, labeling on sample was done which included Patient’s name and
registration number; “scanning” when the barcode was scanned in the auto analyzer;
“result to LIS” when the result was transmitted manually from the instrument to the LIS
by the technician after the analysis; and “report to patient” when the result was out and
the reports were sent to the patients.

In this study, the TAT was classified into 3 phases on the basis of these 4 points, i.e.,
pre analytical phase (barcode printing-scanning), analytical phase (scanning-result to
LIS) and post analytical phase (result to LIS- report to patient).

The pre analytical phase consists of the following steps: Barcode generation with
simultaneous specimen accession; the wait for phlebotomist; transport of the specimen
from sample collection room to laboratory; manual centrifugation; manual specimen

loading on auto analyzer. The analytic phase consists of following steps: barcode
scanning; tests run in the machine; analysis; result entered manually into LIS. The post
analytical phase consists of following steps: the result entered into LIS manually;
verification (manually); the printed report sent to the patient.

The total lab TAT is broken down into three main stages. The portion of total TAT
that lab management targeted as the main issue includes the time from when the
specimen is collected by the phlebotomist until the specimen is queued for testing.

Time from when the test is ordered to
when the specimen is collected by the STAGE 1
phlebotomist

Time from when the phlebotomist
collects the specimen until it is queued for
testing

STAGE 2

(Scope of project)

Time from when the specimen is queued
for testing to when it is performed and
results are verified. STAGE 3




After documenting the process flow, time studies were performed in order to
determine the composition of process times and potential areas of improvement.

The hourly trends in the number of specimens processed were analyzed over one week.
Total specimens processed were analyzed over one week. Total specimens processed
are highest at the beginning of the week and gradually decline until the end of the week.
Peak hours are between 9am to 2pm.

A steep drop off is seen during the weekend (Saturday and Sunday) as a result of
limited patient appointments.

Average time between sample collection and lab reach was observed to be 10 min.
Ideal permissible time for sample to reach laboratory from collection should be between
5-7 minutes. So there was a transport delay.

Instrumentation failure
1. Biochemistry: 2 times
It was found that most of the delay in TAT of stat test was more than 30 minutes.

Most common reason for this delay was found to be transport delay followed by
shortage of manpower, machine breakdown, problems in machine maintenance and
high workload.

Another finding in my study was that most of the delay in TAT of stat tests occurred
in the morning shift, while maximum staff strength is available. Increase in workload at
this time could be a reason for delay in TAT at this time of the day.




RECOMMENDATIONS

Transport personnel coming from the IPD and Emergency should be restriction
free to use the lift while coming to the lab.

Additional transport personnel can be given during peak hours in lab.
Pneumatic shoot can drastically reduce the sample carrying time.

TAT should be specified as per the investigations as few tests have very less
TAT and others have more TAT. For instance, the need to centrifuge Potassium
specimens prior to biochemical analysis causes the laboratory TAT interval for
this test to be longer than those of hemoglobin and prothrombin.

The reports should be made available online in all the departments of the
hospital.




CONCLUSION

The study shows that there are various reasons of delay.
Such as time taken in transportation of collected sample to the lab etc.

Therefore management of staff and new technology could be used to
overcome these issues
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