
W H Y  T H I S  R E P O R T

Automation decisions increasingly sit at the intersection of flow,
quality, and accountability.
Laboratory managers are being asked to make automation do more than reduce manual handling. They must decide where automation

creates the most value, which workflows need extra validation, what can be released automatically, where human review remains

mandatory, how interfaces should behave, and whether the capital required to scale is justified by measurable operational gains.

This survey captures that management tension directly. Respondents see meaningful value in total laboratory automation and in faster,

higher-throughput workflows, but they also concentrate their quality concerns around specimen identification, automated result

verification, QC review, and complex specimens. The result is not an argument for less automation. It is an argument for automation with

clearly designed checkpoints.

Survey basis: MDForLives internal Lab manager Insight Survey, SGID 9014763. The export contains 15 survey records, including 10 complete and 5 partial
records, for a 66.7% completion rate. Country metadata covers the USA, UK, and Canada. Most core automation questions have 12 usable responses; the 3-5
year transformation question has 11 usable responses. Percentages in this report use the actual question-level base.

C L I N I C A L  A N D  O P E R AT I O N A L  C O N T E X T

Quality frameworks make one principle clear: automation changes
the workflow, not the laboratory's responsibility for reliable results.
ISO 15189:2022 specifies requirements for quality and competence in medical laboratories and applies to laboratory management

systems and competence assessment. In the United States, CLIA quality-system requirements include specimen identification and

integrity, test systems, quality control, corrective actions, and quality assessment. These external frameworks help explain why the

survey repeatedly returns to validation, QC, specimen integrity, and human exception review rather than treating automation as a pure

productivity project.

The future-facing data adds a second layer. In July 2026, the Association for Diagnostics & Laboratory Medicine described AI

governance in laboratory medicine in terms familiar to lab managers: validation, quality assurance, continuous monitoring, accountability,

interoperability, and patient safety. A 2025 American Journal of Clinical Pathology framework similarly emphasizes workflow integration,

data requirements, governance, and readiness when AI moves from development into clinical laboratory use. These are external context

points, not survey findings, but they align closely with the concerns respondents raise.

External context is used to frame current laboratory practice. MDForLives survey findings remain the numerical source of truth for all percentages and
respondent counts in this report.

E X E C U T I V E  S U M M A RY

Six findings that define the laboratory automation trade-off.

I N S I G H T  0 1

75.0% Capital is the dominant scale barrier
Three quarters select capital expenditure requirements as the factor
most limiting automation scale-up.

I N S I G H T  0 2

50.0% Total laboratory automation leads on value
The broadest automation model is selected ahead of isolated
robotics, autoverification, and middleware orchestration.

I N S I G H T  0 3

41.7% Complex specimens lead validation concerns

Specimen variability is the most common reason respondents want
additional automation validation.

I N S I G H T  0 4

41.7% Quality risk is split between identification and
release

Specimen identification errors and automated result verification tie
as the leading perceived quality risks.

I N S I G H T  0 5

41.7% QC review is the strongest human-oversight point

Respondents concentrate human review on quality-control decisions
rather than every automated step.

I N S I G H T  0 6

45.5% AI-assisted interpretation leads the 3-5 year
outlook
AI is selected ahead of intelligent orchestration, autonomous
robotics, and predictive maintenance as the most transformative
development.
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S E C T I O N  0 1  ·  A U T O M AT I O N  O P P O R T U N I T Y

The automation roadmap starts with the bottleneck, because no single
workflow dominates
33.3% select each of the three major workflow stages as the greatest automation
opportunity.

C O N T E X T

Before a laboratory chooses a platform, it has to decide where automation is

expected to remove the most friction. Receiving and accessioning, preparation

and aliquoting, and analytical testing solve different operating problems and
create different interface and validation requirements.

W H AT  T H E  D ATA S H O W S

Specimen accessioning and sorting is selected by 33.3% (4 of 12). Sample

preparation and aliquoting is also selected by 33.3% (4 of 12). Analytical
testing workflows receive the remaining 33.3% (4 of 12).

T H E  I N S I G H T

The exact three-way split suggests there is no universally obvious next step.

Automation priorities may be driven more by each laboratory's local constraint

than by a common industry sequence. A site with specimen-routing delays
may need a pre-analytical solution first, while another may get more value

from preparation or analytical capacity.

W H Y I T  M AT T E R S

For managers, this argues for process mapping before procurement. A
technology can be highly capable and still underperform if it automates a step

that was not the true bottleneck, or if downstream processes cannot absorb

the additional speed.

Greatest automation opportunity across the laboratory workflow

33.3%

Accessioning and
sorting

33.3%

Preparation and
aliquoting

33.3%

Analytical testing
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S E C T I O N  0 2  ·  VA L I D AT I O N

Complex specimens and new interfaces are where automation needs extra
proof
41.7% select complex specimen characteristics as the factor that most warrants additional
validation.

C O N T E X T

Automation is easiest to trust when the input is predictable and the interface
behaves consistently. Real laboratories receive variable specimens, use

multiple instruments, and depend on LIS rules and data exchange. Validation

therefore has to test the local workflow, not only the vendor specification.

W H AT  T H E  D ATA S H O W S

Complex specimen characteristics lead at 41.7% (5 of 12). New instrument-

LIS integration follows at 33.3% (4 of 12). High-risk diagnostic testing is

selected by 16.7% (2 of 12), while algorithm-dependent result interpretation is

selected by 8.3% (1 of 12).

T H E  I N S I G H T

Respondents place more emphasis on specimen variability and system

integration than on the abstract complexity of an algorithm. That makes

operational sense: if the specimen or the data handoff behaves differently from
the validated condition, the automated pathway may make a technically

correct decision on the wrong input.

W H Y I T  M AT T E R S

Validation resources are finite. The data suggests managers may get the most
risk reduction by concentrating validation depth where variability and interface

dependencies are highest, then defining clear revalidation triggers when

instruments, rules, interfaces, or specimen pathways change.

Factors that most warrant additional automation validation

Complex specimen

characteristics
41.7%

New instrument-LIS
integration

33.3%

High-risk diagnostic
testing

16.7%

Algorithm-dependent
interpretation

8.3%
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S E C T I O N  0 3  ·  O P E R AT I O N A L  VA L U E

The highest-value automation proposition is the most connected one
50.0% select total laboratory automation as the capability offering the greatest operational
value.

C O N T E X T

Laboratories can automate one task at a time or connect a larger chain of
work. The broader the chain, the greater the potential gain in flow, but also the

greater the dependence on interfaces, routing logic, maintenance, exception

management, and staff confidence.

W H AT  T H E  D ATA S H O W S

Total laboratory automation is selected by 50.0% (6 of 12). Robotic specimen

handling follows at 25.0% (3 of 12), automated result verification at 16.7% (2

of 12), and middleware workflow orchestration at 8.3% (1 of 12).

T H E  I N S I G H T

Respondents appear to value automation most when it improves the

movement of work across the laboratory rather than optimizing a single

isolated task. This is consistent with the opportunity split in Section 01: the
problem is distributed across the workflow, so the perceived value rises when

automation connects those stages.

W H Y I T  M AT T E R S

Connected automation can produce larger operating gains, but it also

increases the number of dependencies that can fail. Managers therefore need
architecture, ownership, downtime procedures, and interface monitoring to

grow alongside the automation footprint.

Automation capability with the greatest operational value

Total laboratory
automation

50.0%

Robotic specimen
handling

25.0%

Automated result
verification

16.7%

Middleware workflow
orchestration

8.3%
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S E C T I O N  0 4  ·  Q U A L I T Y  R I S K

The two leading quality risks sit at opposite ends of the testing pathway
41.7% select specimen identification errors and 41.7% select automated result verification
as the greatest quality risk.

C O N T E X T

Automation can fail before testing begins or after analytical data are produced.

Specimen identification is a pre-analytical control problem; automated result
verification is a post-analytical decision problem. Both can propagate quickly

when workflows are highly automated.

W H AT  T H E  D ATA S H O W S

Specimen identification errors are selected by 41.7% (5 of 12). Automated
result verification is also selected by 41.7% (5 of 12). QC rule configuration

and instrument-LIS communication failures are each selected by 8.3% (1 of

12).

T H E  I N S I G H T

The tie is revealing. Managers are not only worried about mechanical reliability

or connectivity. They are focused on whether the right specimen is being

processed and whether the right result is being released. Those are high-
consequence control points because automation can accelerate both correct

and incorrect decisions.

W H Y I T  M AT T E R S

A mature automation design needs positive identification, traceability, robust
release rules, QC status awareness, and escalation logic. The goal is not

simply fewer manual touches. It is fewer opportunities for an error to become

invisible as it moves through the system.

Where automation is perceived to create the greatest quality risk

41.7%

Specimen
identification errors

41.7%

Automated result
verification

8.3%

QC rule
configuration

8.3%

Instrument-LIS
communication

failures
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S E C T I O N  0 5  ·  M A N D AT O RY  H U M A N  I N T E R V E N T I O N

The human checkpoint is most important when specimen validity or
clinical meaning is in doubt
33.3% select specimen integrity concerns and 33.3% select critical result discrepancies as
mandatory intervention points.

C O N T E X T

A useful automated workflow does not send every result to a person. It sends

the right exceptions. The survey asks lab leaders where automation should be
required to stop and hand control back to a human decision-maker.

W H AT  T H E  D ATA S H O W S

Specimen integrity concerns are selected by 33.3% (4 of 12), and critical

result discrepancies by another 33.3% (4 of 12). Failed quality-control rules
are selected by 25.0% (3 of 12), while instrument alarms or failures are

selected by 8.3% (1 of 12).

T H E  I N S I G H T

The top responses are not routine mechanical interruptions. They are
situations where the validity of the specimen or the meaning of the result is

uncertain. This indicates that human intervention is being reserved for

ambiguity, risk, and clinical significance rather than used as a blanket safety
step.

W H Y I T  M AT T E R S

Exception design becomes a core management capability. Laboratories need

clear thresholds for when work stops, who owns the exception, what

information is visible at that moment, and how the decision is documented
before the workflow resumes.

Situations that should require mandatory human intervention

33.3%

Specimen integrity
concern

33.3%

Critical result
discrepancy

25.0%

Failed QC rule

8.3%

Instrument alarm or
failure
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S E C T I O N  0 6  ·  H U M A N  O V E R S I G H T

Quality-control review remains the strongest human-oversight priority
41.7% say laboratories should retain the strongest human oversight in quality-control
review.

C O N T E X T

Automation changes the distribution of work. Once routine steps are

automated, laboratories must decide where professional attention creates the

most safety and quality value. The answer in this survey is not uniform across
all result review.

W H AT  T H E  D ATA S H O W S

Quality-control review is selected by 41.7% (5 of 12). Complex result

interpretation and critical result verification are each selected by 25.0% (3 of
12). Automation troubleshooting and validation is selected by 8.3% (1 of 12).

T H E  I N S I G H T

The ranking positions QC as the anchor of human governance. It suggests

managers are comfortable with significant automation as long as people
remain accountable for whether the analytical system is performing within

acceptable conditions and for interpreting important exceptions.

W H Y I T  M AT T E R S

This is a workforce-design issue as much as a technical one. If automation
reduces routine manual work, the laboratory still needs staff with the

competence, authority, and time to review QC, interpret complex cases, verify

critical results, and intervene when the automated pathway should not
continue.

Where laboratories should retain the strongest human oversight

Quality-control review 41.7%

Complex result
interpretation

25.0%

Critical result verification 25.0%

Automation
troubleshooting and
validation

8.3%
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S E C T I O N  0 7  ·  I N V E S T M E N T  C A S E

The automation business case is being made with turnaround time and
throughput
50.0% select reduced turnaround time and 50.0% select higher testing throughput as
outcomes that best justify continued investment.

C O N T E X T

Laboratory automation competes for capital against other clinical and
operational priorities. Managers therefore need outcomes that leadership can

measure and connect to service performance.

W H AT  T H E  D ATA S H O W S

Respondents could select up to two outcomes. Reduced turnaround time is
selected by 50.0% (6 of 12), higher testing throughput by 50.0% (6 of 12),

lower manual workload by 33.3% (4 of 12), and lower analytical error rates by

25.0% (3 of 12).

T H E  I N S I G H T

The leading outcomes are visible operating metrics. Turnaround time and

throughput can be tracked directly and can affect how quickly the laboratory

responds to clinical demand. Lower workload and error reduction remain
important, but they are not the leading justification in this respondent group.

W H Y I T  M AT T E R S

Automation proposals may be stronger when they define the expected

operational gain before implementation and continue measuring it after go-
live. Without baseline and post-implementation metrics, a laboratory can own

more technology without knowing whether the workflow actually improved.

Outcomes that best justify continued automation investment

50.0%

Reduced
turnaround time

50.0%

Higher testing
throughput

33.3%

Lower manual
workload

25.0%

Lower analytical
error rates
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S E C T I O N  0 8  ·  S C A L E - U P  B A R R I E R

Capital expenditure is the dominant constraint on taking automation
further
75.0% identify capital expenditure requirements as the factor that most limits automation
scale-up.

C O N T E X T

The strongest perceived value does not automatically create an easy

investment decision. Total laboratory automation can require instruments,

track systems, middleware, facility changes, interfaces, service agreements,
validation time, and implementation support.

W H AT  T H E  D ATA S H O W S

Capital expenditure requirements are selected by 75.0% (9 of 12). Workforce

reskilling needs are selected by 16.7% (2 of 12), and instrument downtime and
maintenance by 8.3% (1 of 12).

T H E  I N S I G H T

The scale barrier is overwhelmingly financial in this small respondent group.

That matters because it changes what "automation readiness" means. A
laboratory may be operationally convinced and technically capable, yet still

unable to move from local automation to a broader connected model.

W H Y I T  M AT T E R S

Managers may need phased roadmaps, measurable milestones, and a clearer

translation from laboratory metrics to organizational value. Capital approval is
more likely to compete successfully when the automation case links workflow

improvement to service capacity, risk, staffing resilience, or other outcomes

leadership already tracks.

What most limits laboratory automation scale-up

Capital expenditure
requirements

75.0%

Workforce reskilling
needs

16.7%

Instrument downtime and
maintenance

8.3%
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S E C T I O N  0 9  ·  F U T U R E  L A B

The next transformation may be more cognitive than mechanical
45.5% select AI-assisted result interpretation as the development most likely to transform
laboratories within 3-5 years.

C O N T E X T

Laboratory automation has traditionally been associated with physical
movement, instrument integration, and rule-based processing. The future

options in this survey extend that model toward interpretation, orchestration,

and predictive operations.

W H AT  T H E  D ATA S H O W S

Among 11 respondents to this question, 45.5% (5 of 11) select AI-assisted

result interpretation. Intelligent workflow orchestration follows at 27.3% (3 of

11), autonomous laboratory robotics at 18.2% (2 of 11), and predictive
instrument maintenance at 9.1% (1 of 11).

T H E  I N S I G H T

The leading choice is a decision-support capability rather than another

physical automation layer. That creates a different risk profile. AI-assisted
interpretation will require attention to data quality, intended use, validation,

transparency, monitoring, and human accountability, especially when outputs

influence clinical interpretation or result handling.

W H Y I T  M AT T E R S

The laboratory already has a culture of validation and quality management

that can be extended to AI. The strategic opportunity is to treat AI as part of

the laboratory quality system rather than as a separate digital experiment.
That would make governance, monitoring, and escalation design part of

implementation from the beginning.

Development most likely to transform laboratories within 3-5 years

AI-assisted result
interpretation

45.5%

Intelligent workflow
orchestration

27.3%

Autonomous laboratory
robotics

18.2%

Predictive instrument
maintenance

9.1%

O P E N  R E S P O N S E  L E N S

The qualitative comments point to interface and implementation
friction more than resistance to automation itself.
Respondents were asked to describe a laboratory automation implementation that did not go as expected, what challenge

emerged, how it was addressed, and what remained unresolved. The responses are brief and uneven, so they do not support

quantitative theme coding. The usable comments nevertheless add practical texture to the structured findings.

LIS and LIMS interfaces can become the failure point

Comments mention a failing LIMS interface and LIS rules that did not function as

expected. These examples mirror the survey's concern with new instrument-LIS
integration and show how automation can create workflow friction when system
logic does not behave as designed.

Specimen routing is itself an automation project

One response highlights automating sample receiving, accessioning, and

distribution across laboratory departments. That reinforces the survey's three-way
split on where the greatest automation opportunity sits.

Instrument speed does not remove consumable and software
dependencies

A microbiology comment describes an automated plating instrument as faster
than manual work but notes recurring issues with consumables and software.
Faster processing can therefore create a different maintenance and
troubleshooting burden.

Some implementations are limited by local fit

Other comments refer to process-specific limitations, final adjustments, or the
need to explore further. A small number are positive or too brief for interpretation,
which is why the qualitative evidence should be read as examples rather than a
complete thematic map.

The open responses strengthen one message from the quantitative data: laboratory automation quality depends on the full system around the instrument,

including interfaces, rules, consumables, routing, and local workflow design.

P E O P L E  A L S O  A S K  ·  T O P I C  FA Q

Frequently asked questions about laboratory
automation.

What is total laboratory automation?

Total laboratory automation connects multiple pre-analytical, analytical, and post-analytical steps into a coordinated workflow. The exact configuration varies by laboratory,
but the goal is usually to reduce repetitive handling, improve consistency, and move specimens and results through the laboratory more efficiently.

What is autoverification in a clinical laboratory?

Autoverification is the automated release of eligible laboratory results when predefined rules are met. Laboratories still need validated rules, appropriate quality-control
checks, exception handling, and human review when results fall outside approved conditions.

Why is specimen identification so important in laboratory automation?

Automation can move specimens quickly, but speed does not remove the need for positive identification and specimen integrity. An identification error can follow the
specimen through multiple automated steps, so controls at accessioning, routing, and testing remain essential.

When should human review remain in an automated laboratory workflow?

Human review is especially important for exceptions such as specimen-integrity concerns, critical-result discrepancies, failed quality-control rules, complex interpretations,
and situations where an automated process does not behave as expected.

How should laboratories validate new automation or LIS integration?

Validation should confirm that the automated process performs as intended in the local workflow, including interfaces, decision rules, specimen types, exception handling,
result transmission, and quality controls. Changes that can affect performance should be assessed before routine use.

How is AI being used in laboratory medicine?

AI is being explored for result interpretation, pre-analytical error detection, workflow prioritization, decision support, and operational analytics. Current professional guidance
emphasizes validation, governance, workflow fit, monitoring, accountability, and laboratory expertise when AI is introduced into clinical use.

L A B O R AT O RY  A U T O M AT I O N  M A N A G E M E N T  L E N S

What this means at four management checkpoints.
The survey suggests that automation maturity is not defined only by how many steps are automated. It is defined by how well the laboratory chooses the
target, validates the workflow, governs exceptions, and measures whether the investment delivered the intended value.

C L O S I N G  P E R S P E C T I V E

The future laboratory is likely to automate more work, but it will
also need more deliberate governance of the work that remains.
The survey does not describe a simple march from manual work to autonomous testing. It describes a redistribution of responsibility. Routine

movement and processing may become increasingly automated, while laboratory professionals remain accountable for validation, QC, specimen

integrity, critical discrepancies, and the exceptions that do not fit the automated pathway.

The most important strategic tension is between operational ambition and control. Respondents value total laboratory automation, faster turnaround, and higher

throughput, yet they also identify specimen identification and automated result verification as leading quality risks. They want human review concentrated around QC

and exception scenarios, not removed from the system. And they see capital, more than workforce reskilling or maintenance, as the factor most likely to stop scale-up.

The future-facing finding raises the stakes. If AI-assisted result interpretation becomes a major transformation point, laboratories will move from automating physical

and rule-based steps toward automating parts of judgment and prioritization. That does not make laboratory expertise less important. It makes the design of intended

use, validation, monitoring, escalation, and accountability more important.

For laboratory managers, the practical objective is therefore not maximum automation. It is dependable automation: the right process automated for a defined reason,

proven in the local workflow, measured against an operating outcome, and surrounded by human checkpoints that protect quality when the system reaches the limits

of what it should decide alone.

Map the operating problem
Start with bottlenecks, rework, turnaround, routing, and capacity before selecting the
automation solution.

Validate the full workflow
Include specimens, interfaces, rules, exception handling, result transmission, and
change control, not only instrument performance.

Define human checkpoints explicitly
Make QC, specimen integrity, critical discrepancies, and complex interpretation visible
ownership points.

Measure value after go-live
Track the same turnaround, throughput, workload, error, and downtime metrics used to
justify the investment.
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1. Choose the bottleneck before the technology

With opportunity evenly split across accessioning, preparation, and analytical
testing, start with process data. Define where delay, rework, manual handling, or
capacity limits actually occur before selecting the automation layer.

2. Validate the interfaces and the exceptions

Complex specimens and instrument-LIS integration lead the validation concerns.
Validation plans should include normal flow, edge cases, data transfer, rule
behavior, specimen variability, and what happens when an automated decision
cannot safely continue.

3. Keep human expertise where quality decisions concentrate

QC review, specimen integrity, critical discrepancies, and complex interpretation
are the areas respondents most often reserve for people. Staffing models should
protect time and competence for those higher-value decisions.

4. Build the ROI and AI governance cases together

Turnaround time and throughput justify investment, while capital limits scale and
AI-assisted interpretation leads the future view. The next roadmap needs both
measurable operating outcomes and a governance model for increasingly
intelligent automation.

T H E  G L O B A L  P U L S E  O F  H E A LT H C A R E  ·  L A B O R AT O R Y  M A N A G E M E N T  I N S I G H T  R E P O R T

Laboratory Automation: Where Scale,
Quality, and Human Oversight Collide
An in-depth look at how laboratory managers, supervisors, and directors balance automation value with validation, specimen risk,

quality-control oversight, interoperability, capital investment, and the emerging role of AI-assisted interpretation.

Automation opportunity → validation → quality risk → human oversight → investment → scale → AI
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Help future laboratory insights reflect what happens after automation goes
live.
Join MDForLives to share your professional perspective on laboratory quality, automation, workflow, and diagnostic operations.
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