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Clinical laboratories are usually tasked with performing many testing procedures every single day, 
from simple to complex lab analysis and assays, in order to generate accurate and reliable results. 
These labs are expected to release results which can significantly impact individual patient diagnosis, 

treatment, and care management, as well as disease screening, prevention, and control in health programs 
at the population level. Moreover, a lot of scientific studies and clinical trials do essentially rely on the results 
provided by these laboratories.

The quality of laboratory tests carried out, primarily depends on data accuracy and reproducibility. A 
laboratory test is understood to be accurate if it is able to identify the “true value” of a single variable 
or analyte from a given sample. On the other hand, a laboratory test is held to be reliable if the test is 
able to detect the “same values” when the test is done multiple times on the same sample. Accuracy and 
reproducibility go hand in hand and should always be the top priority of each laboratory.

This document provides a practical guide for both leaders and staff in the laboratory, who aim to advance 
the standards of workflow within their facilities. Learnings from this guide can be used in the development 
of your own laboratory’s strategic and operational plans now and in the future. The precision data produced 
by a laboratory does not only reflect the performance of staff and technologies used; rather, it mirrors the 
overall outcome of all pre-analytical, analytical and post-analytical factors that have been applied to release 
such a result. A high-quality laboratory is said to fulfill its mandate if it succeeds to provide the “best service 
possible…at all times”.

 Optimize appropriate patient preparation
It all starts with your patients. Provide them with a clear explanation of the laboratory tests they are going 
to have. Using layman’s terms, discuss with them the significance of the test(s), plus any requirements (e.g. 
number of hours for fasting) and the steps they must follow. Do not assume that they are already aware of 
it. Allow them to ask questions as necessary. Inform them of the laboratory protocols and procedures.

If your laboratory is part of an institution, such as a hospital, you may want to provide doctors, nurses 
and relevant hospital staff with updates regarding existing or newly approved laboratory guidelines for 
patient preparation. This is important so that these healthcare professionals may facilitate proper patient 
orientation. This communication could save you from the time and effort required to correct any wrong 
information that was disseminated. At the same time, it will benefit your patients by assuring them that they 
are following the right process in preparation for sample collection.
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 Emphasize correct sample collection and packaging
Now that your patients are well informed about the test you are going to perform, it then becomes 
necessary to monitor sample collection procedures. Specimens are samples which are collected from the 
patients and will later be subjected to testing by your laboratory. Thus, it is vital that these specimens be 
collected properly. There are specimens that can be collected by the patients themselves and there are 
some which need the assistance of a health professional, depending on the requirement of the laboratory 
test. Orient all possible staff who can guide the patient for specimen collection. Explain to them the need 
of monitoring the patients until the collection process is complete, and do not let your patients leave the 
laboratory until you are sure that they have satisfactorily completed the process. This ensures that the 
patients’ samples are really adequate for testing: correct sample collection saves both your time and more 
importantly their samples.

In places where labs are not accessible to the patients, specimens collected from health centers or clinics 
may need to be packaged prior to transport; the goal of good sample packaging is to maintain the integrity 
of the sample specimen. There are various ways on how to properly perform sample packaging techniques 
based on the test and specimen requirements (e.g. there are specimens which are sensitive to light and 
there are specimens which are highly sensitive to temperature changes, thus, packaging method must 
comply with such factors.) If you want to produce reliable results, then, take care of these samples even 
before they reach your lab. Just an additional tip, always check for correct labeling of these samples and it if 
matches the information on its request form. 

  Establish a mechanism for sample transport and receipt

There are a number of ways to transport your samples into your laboratory safely. You may use courier 
services for longer distances or simply designate a staff member from your laboratory to get the specimens 
from their source. Developing an agreement with your clients (hospitals, private institutions, etc.) will make 
transport of samples efficient. Similarly, sample transporters must be fully aware of the specimens that they 
are handling. If specimens are collected from places other than the laboratory, for example, from a patient’s 
home, ensure to provide patients, together with patient partners, with adequate instructions on how they 
can safely transport them to the laboratory. 
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Transporting samples may incur additional costs and must be included in the laboratory budget. For 
laboratory managers, do not take this as an additional burden to your expenses, instead consider this as an 
important process in generating quality lab results. The goal is the same – maintain sample integrity. 

When these samples reach your laboratory, devise a way in which you can receive the specimens in 
an efficient manner. For individual patients who submit their samples, you may have to verify the test 
requested and the sample on hand. To uphold the value of reproducibility, do not accept samples which 
are not adequate for testing: for example, sample specimens may have insufficient quantity. Explain to 
the patient the risks and consequences of submitting inadequate sample quantity and request for a new 
satisfactory one. The same holds true for the samples sent by courier or with a designated laboratory 
staff member. It may be advisable to train your staff on how to check sample quality before leaving the 
requesting facility. For multiple samples, it is advised to have a list of received samples within the day which 
includes all information on sources, time collected and designated person/courier. In the long run, you may 
use this data to monitor and plan on how to improve your established mechanism.  

 Improve laboratory quality control
Inside the laboratory, you can regularly implement quality control measures that will check laboratory work 
in compliance with the approved laboratory guidelines. Control measures include but are not limited to 
your equipment, reagents, and supplies to be used. All equipment must be maintained to a high standard 
and well calibrated. From sophisticated machines to your favorite pipette – all must be calibrated. Ensure 
to perform daily, weekly, monthly and annual maintenance checks for lab instruments. Avoid using expired 
reagents in tests and check for the quality of supplies (e.g. conical tubes which are of poor quality). Personal 
protective equipment (PPE) must also be available whenever testing is performed. Important advice: do not 
start the testing process for samples if your daily QC checks (e.g. running positive and negative controls) 
have failed or are in any way unsatisfactory.

Outside your laboratory, external quality can be checked and monitored through external quality assurance 
(EQA) schemes. Regularly participate in EQA activities provided within your area which allows your 
laboratory to be checked by another laboratory (e.g. quality assurance laboratories) mandated to perform 
either blind rechecking, proficiency testing or on-site evaluation, whichever is necessary for the tests you do 
in the laboratory. These activities will ensure that your results are within acceptable limits and can be relied 
upon by your clients. Observe the trend of your EQA results at regular intervals (e.g. monthly, quarterly, 
annually). Participating in ISO accreditation may also help in enforcing quality, but is not required.

 Deliver high-quality laboratory testing
High quality does not always mean shifting into higher technology or applying scientific breakthrough, it is 
about performing the test with a sense of excellence. Laboratory scientists and researchers who actually do 
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the testing must be properly trained, and thus, must be equipped with skills that correspond to the required 
competencies of the test to be performed. Retraining of staff may be advised if there is a major change in 
procedure or if the lab staff’s performance seems to decline. This is where regular supervision by the lab 
manager sets in.

The laboratory environment or specifically the working area must be ready for testing, with instruments 
and supplies that are fully functioning. Apply biosafety measures, such as the wearing of PPE, and 
always perform good waste disposal. Minimize or eliminate any interruption while performing the test. 
The continuous and uninterrupted supply of electricity or having a stable backup generator can help in 
maintaining or reducing the laboratory turn-around time.

Always perform tests according to laboratory guidelines and refer to the standard operating procedure 
(SOP) manuals for each test when necessary. You may opt to develop and use work instructions or bench 
aids so you can be guided while performing the laboratory procedure. Exact adherence to these guides will 
yield a high level of accuracy. On the other hand, if there are any discrepancies encountered at once, do not 
persevere with the testing process as it will only result in a waste of resources unless the issue is properly 
resolved.

 Exercise effective recording of result 

After your testing is done, reproducibility of the result is still at stake if the recording is compromised. All 
laboratory staff assigned in the testing process must know what result to record, how it will be recorded 
and where it should be recorded. Guidelines on recording results depend on the laboratory test employed 
and the current standard that is adhered to by the laboratory. Results may be described in qualitative, semi-
quantitative or quantitative forms. Recording a negative result as “negative” is different from recording the 
result as a dash (-). In other unfavorable instances, results of two or more patients can be mismatched.

At present, due to technological advancements in laboratory instrumentation, the recording of results has 
become an easier task with the use of machines; this is especially true in labs which employ a laboratory 
information system (LIS) that links results from instruments directly to the computers and databases. In 
other settings, especially in low and middle-income countries (LMICS), manual recording of results is still 
the common practice. There are labs that use laboratory registers, workbooks, line lists etc., to initially 
record patient results. Whether the machine generates it, or you record it personally, still the fact remains 
that result generation can still be an avenue for creating errors that would disrupt the quality of laboratory 
data. You may not be able to instantly eliminate all errors at once, however, you must continue to strive in 
minimizing them.
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 Provide a scheme for report generation and transmittal
Laboratory reports are documents that contain patient information, the test that was performed and, more 
importantly, the result of the laboratory analysis. A standard reporting scheme must be used officially by 
each laboratory. Correct identification of the patient must be ensured and must be comparable to the 
details on the accompanying request form when the sample was received. Check for inconsistencies. Results 
can be checked by a supervisor before it can be released from the laboratory.

With the sample transport mechanism, transmittal of results must also be institutionalized. Protocols must 
be developed for releasing and forwarding results to the wards of the hospital, to the clinics and to other 
institutions (requesting facilities). There are also instances where results are released directly back to the 
patients. Ensure to release results in a timely manner and within the approved laboratory turnaround time: 
an accurate and reliable test loses its value when there is a delay in the release of the result.

Record all persons whom you give the results for future purposes. If the client wishes to obtain another 
copy of the result, you may choose to release another copy but make sure to monitor the frequency of 
this practice, as there may have been a loss of results during its transmittal. When patients receive their 
personal results, please refrain from explaining what the result of the test means. Instead, advise them to 
speak with their doctor to get a clear interpretation and understanding of the test result(s).

After going through each of the strategies stated above, it must be realized that the reproducibility of 
laboratory results is not a one-man task in a one-day scenario. Instead, it encompasses all aspects of the 
laboratory workflow, which must always be set on a high vision of continuously strengthening every system 
of the laboratory. The good thing is that the habit of providing quality laboratory services is never too far 
from reality if started now. 
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