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Pharmacy workflow optimization is not an abstract exercise in industrial engineering. It is
the daily, operational reality that determines whether a patient receives the right
medication at the right time, whether your staff burns out or thrives, and whether your
organization meets its financial targets. Every prescription that moves through your
pharmacy passes through a series of interconnected steps, and each step is either adding
value or adding waste. This guide provides a structured, practical methodology for

analyzing those steps and systematically improving them.

Whether you operate a community pharmacy filling 300 scripts per day, an FQHC
pharmacy serving a complex patient population, or a hospital outpatient pharmacy
balancing clinical and dispensing functions, the principles in this guide apply. The specific
metrics will differ, but the methodology is universal: map the current state, measure what

matters, identify constraints, implement targeted improvements, and verify results.

1. Workflow Assessment Methodology

Before you can improve a workflow, you must understand it as it actually operates today,

not as your standard operating procedures say it should operate. The gap between



documented and actual workflows is often where the most significant optimization

opportunities hide.

The Three-Phase Assessment

Phase 1: Observe and Document. Spend a minimum of three full operating days
observing pharmacy operations during peak and off-peak periods. Use a structured
observation form to capture the actual sequence of tasks, who performs each task, where
physical movement occurs, and where work pauses or accumulates. Do not rely solely on
staff self-reports; direct observation consistently reveals steps, workarounds, and

bottlenecks that have become invisible to the people performing them daily.

Phase 2: Measure and Quantify. Once you have a documented workflow, attach time
measurements to each step. Record processing times for at least 50 prescriptions across
different times of day and different prescription types (new vs. refill, controlled vs. non-
controlled, insurance vs. cash). Calculate the mean, median, and standard deviation for
each step. The standard deviation is as important as the mean: high variability in a single

step often indicates an inconsistent process that is ripe for standardization.

Phase 3: Analyze and Prioritize. With your process map and time data in hand,
identify the constraining step (the bottleneck) and the steps with the highest waste ratio.
The bottleneck determines the maximum throughput of your entire operation. Waste
identification follows the Lean DOWNTIME framework, which we will cover in detail later

in this guide.

Assessment Tool: Staff Shadow Protocol

Shadow each role (pharmacist, technician, clerk) for a full shift. Use 15-minute
interval check-ins to record: current task, waiting on anything (yes/no and what),
interruptions since last check-in, and whether the current task requires their

specific credential level. This last question is critical: if a pharmacist is spending



40% of their time on tasks a technician could perform, you have found a major

optimization lever.

2, The Prescription Processing Workflow

Every pharmacy workflow is built on the prescription processing pipeline. Understanding

this pipeline in detail is foundational to any optimization effort.

Standard Prescription Processing Pipeline

Receipt / Intake
I
Data Entry / Transcription
I
Insurance Adjudication / Prior Auth

I

Pharmacist Clinical Review (DUR)
I

Filling / Counting / Labeling
I
Final Verification (RPh)

I

Patient Counseling & Dispensing
I

Documentation & Close

Step-by-Step Analysis



Receipt and Intake (Target: under 2 minutes). Prescriptions arrive via e-
prescribing, fax, phone, or walk-in. Each channel has different processing characteristics.
E-prescriptions enter the system with structured data already populated, reducing data
entry time by 60-80%. Faxed prescriptions require manual transcription and often
legibility interpretation. Phone prescriptions require real-time transcription and read-back
verification. Walk-in hard copies require scanning and data entry. Your intake workflow
should be designed to funnel as much volume as possible through the most efficient

channel.

Data Entry and Transcription (Target: 2-4 minutes for new Rx, under 1
minute for refills). This step converts the prescription into actionable data in your
pharmacy management system. Key optimization opportunities include auto-population
from e-prescribing data, patient profile pre-population for known patients, SIG code
shortcuts and templates, and integration with state prescription drug monitoring
programs. Measure first-pass accuracy rates here. Every data entry error that makes it past

this step multiplies the cost of correction downstream.

Insurance Adjudication (Target: under 1 minute for clean claims). Real-time
adjudication should resolve most claims within seconds. The optimization opportunity is
in rejection management: what percentage of claims reject on first submission, and how
long does resolution take? Track your top 10 rejection codes by volume. Common high-
volume rejections (refill too soon, prior authorization required, NDC not covered) each

require different resolution workflows. Build specific, documented protocols for each.

Pharmacist Clinical Review (Target: 30 seconds to 3 minutes). Drug utilization
review is a clinical function that cannot be eliminated but can be streamlined. Ensure your
system presents relevant clinical alerts with appropriate context and suppress clinically
insignificant alerts that contribute to alert fatigue. Alert override rates above 90% indicate

your system is not configured properly and is actively degrading the clinical review step.

Filling, Counting, and Labeling (Target: 1-3 minutes). Physical fulfillment of the
prescription. Automation opportunities are highest in this step: automated counting

machines, unit-of-use packaging, and robotic dispensing systems can dramatically reduce



fill times for high-volume medications. For manual filling, optimize your shelf layout
based on dispensing frequency, not alphabetical order. Your top 100 medications by

volume should be in the most accessible locations.

Final Verification (Target: 30-60 seconds). The pharmacist verifies that the correct
drug, strength, quantity, and label match the prescription. Barcode verification technology
can reduce verification time while improving accuracy. Remote verification (verifying
images rather than physical products) enables pharmacist workload distribution across

locations.

Patient Counseling and Dispensing (Target: 1-5 minutes). Patient-facing
interaction that includes counseling on new medications, answering questions, and
completing the point-of-sale transaction. This step has the highest variability because it
depends on patient complexity. Optimize by separating the pickup queue from the drop-
off queue, pre-staging completed prescriptions, and using will-call systems organized by

last name with clear bin labeling.

Primary Optimization

Process Step 2
ever

Receipt / Intake < 2 min Necessary E-prescribing adoption rate

Auto-population, SIG

Data Entry 1-4 min Necessary
templates
Insurance Rejection protocol
o < 1 min Necessary o
Adjudication standardization
Clinical Review ) Alert configuration, fatigue
0.5-3 min Value-Add
(DUR) reduction
Automation, shelf layout
Filling / Counting 1-3 min Value-Add

optimization



. . . Barcode scanning, remote
Final Verification 0.5-1 min Value-Add ) )
verification

Counseling / ) ) i
1-5 min Value-Add Queue separation, pre-staging
Dispensing

3. Identifying Bottlenecks

A bottleneck is the single step in your workflow that constrains the throughput of the
entire system. Improving any step other than the bottleneck will not increase overall
capacity. This is not intuition; it is a fundamental principle of operations management

derived from the Theory of Constraints.

Time-Motion Analysis

Conduct a formal time-motion study by recording the start and end time of each process
step for a representative sample of prescriptions. Use at least 100 observations across

multiple days and time periods. Calculate:

* Cycle time: How long each individual step takes

Throughput time: Total time from prescription receipt to patient pickup

e Wait time: Time a prescription sits between steps with no one working on it

Touch time: Actual time staff spends actively working on the prescription

In most pharmacies, wait time exceeds touch time by a factor of 3 to 5. A prescription that
takes 12 minutes of active work may sit in your pharmacy for 45 to 90 minutes from drop-
off to pickup. Reducing wait time between steps often yields larger throughput gains than

reducing the duration of any individual step.

Queue Theory Basics for Pharmacy



When arrival rate approaches service capacity, wait times increase exponentially, not

linearly. At 80% utilization, average wait times are 4 times longer than at 50% utilization.
At 90% utilization, they are 9 times longer. This has profound implications for staffing: a
pharmacy that is staffed to be 95% utilized will experience catastrophic wait times during

any volume spike.

Key Takeaway: Target 75-80% average utilization for your bottleneck resource. This
provides enough capacity buffer to absorb normal demand variability without queue
explosions. If your pharmacist verification step is at 90%+ utilization during peak
hours, adding a second verifying pharmacist during those hours will have a

disproportionately large impact on wait times.

Throughput Measurement

Measure throughput at each step independently, not just the overall system output. If your
data entry station can process 25 prescriptions per hour, your filling station can process
30, and your verification pharmacist can verify 40, your system throughput is capped at 25
per hour, regardless of how fast filling and verification can operate. The data entry station

is your bottleneck, and that is where your improvement investment should go first.

Utilization Relative Wait

Operational Impact

Level Time

50% 1x (baseline) Comfortable, absorbs spikes easily

70% 2.3x Manageable, minor delays during peaks

Noticeable waits, staff beginning to feel
80% 4X
pressure



Consistent delays, patient complaints

85% 5.7X .
increase

90% [0):¢ Severe congestion, error risk rises sharply
System near collapse, staff burnout

95% 19X

Imminent

4. Technology-Enabled Workflow Improvements

Technology investments should be driven by your bottleneck analysis, not by vendor sales
pitches. The most expensive automated dispensing system in the world will not improve
throughput if your bottleneck is insurance adjudication resolution. Match the technology

to the constraint.

E-Prescribing Optimization

E-prescribing eliminates the intake and data entry steps for incoming prescriptions, but
only if your system is configured to accept and auto-populate the incoming data correctly.
Audit your e-prescribing rejection rate: every rejected e-prescription that reverts to fax or
phone negates the efficiency gain. Common causes of e-prescription failures include
formulary mismatches, incomplete patient demographics from the prescriber side, and
SIG field formatting that your system cannot parse. Work with your top prescribers to

resolve systematic issues.

Automated Dispensing Technology

Automated counting and dispensing machines are most effective for high-volume, high-
frequency medications. Before investing, run a Pareto analysis on your dispensing data: in

most pharmacies, 20% of NDCs account for 60-70% of dispensing volume. Size your



automation to capture those high-volume items. Manual filling remains appropriate for

low-volume, specialty, and compounded medications.

Barcode Verification

Barcode scanning at the point of fill and point of verification provides a technology-
enforced safety check that simultaneously speeds the verification process. When the
barcode on the stock bottle matches the expected NDC in the system, the pharmacist can
verify with confidence in seconds rather than performing a manual label-to-stock-bottle
comparison. Implement barcode verification at both the fill and final check stations for

maximum benefit.

Pharmacy Management System Optimization

Your pharmacy management system is the backbone of your workflow, and most
pharmacies use only 40-60% of available system features. Conduct a quarterly system
feature audit: Are you using auto-refill functionality? Prescription synchronization?
Automated patient messaging for pickup notifications? Queue prioritization and batch
processing capabilities? Each underutilized feature represents a potential efficiency gain

that requires no additional capital investment.

Technology ROI Assessment Framework

Before any technology investment, calculate: (1) the time savings per prescription at
the bottleneck step, (2) the number of prescriptions per day affected, (3) the labor
cost per minute at that step, and (4) the implementation and ongoing costs. A
technology that saves 30 seconds per prescription at the bottleneck for 200
prescriptions per day saves approximately 100 minutes of bottleneck capacity daily.
That is either 100 additional prescriptions or 100 minutes of pharmacist time

reallocated to clinical services.



5. Centralized vs. Decentralized Pharmacy Models

The decision between centralized and decentralized pharmacy operations depends on your
organizational structure, patient population, and strategic priorities. Neither model is

universally superior; each has distinct advantages in specific operating contexts.

Centralized Model

A centralized model consolidates prescription processing, inventory management, and
verification at a single location. This model excels when you need maximum throughput
efficiency, can invest in automation at scale, and want to standardize processes across the
organization. Centralized operations achieve economies of scale in staffing and inventory,

enable higher automation utilization rates, and simplify quality oversight.

Centralized models work best for mail-order and specialty pharmacy operations, health
systems with multiple clinic sites that can route prescriptions to a central fill location, and

340B programs seeking to consolidate split billing and inventory management.

Decentralized Model

A decentralized model distributes pharmacy operations across multiple locations, each
operating with relative autonomy. This model excels when patient access and convenience
are primary goals, when clinical integration with care teams requires on-site pharmacist
presence, and when prescription volumes at each location are sufficient to support

efficient operations independently.

Decentralized models work best for FQHCs with multiple service delivery sites, hospital
systems with unit-based dispensing needs, and organizations where pharmacist-patient

relationships and clinical services are revenue-generating activities.

Hybrid Approach



Many organizations benefit from a hybrid model: centralized processing for maintenance
medications and refills, with decentralized dispensing for acute prescriptions, clinical
consultations, and patient-facing services. This captures the efficiency of centralization

while preserving the access and clinical integration advantages of decentralization.

Factor Centralized Decentralized

Throughput efficiency Higher (automation scale) Lower per site
Patient Lower (shipping/pickup
) Higher (on-site dispensing)
access/convenience lag)
Strong (embedded in care
Clinical integration Limited
team)
_ . Higher (duplicated across
Inventory carrying cost Lower (consolidated stock)
sites)
Lower (generalist roles
Staffing efficiency Higher (specialized roles)
needed)
) ] ) ) More complex (multiple
340B compliance Easier (single inventory)
points)
High-volume refills, mail FQHCs, clinical pharmacy
Ideal for )
order services

6. Staffing Alignment with Workflow Patterns

Most pharmacies staff to their average daily volume, which means they are overstaffed
during slow periods and understaffed during peak periods. The cost of this mismatch

shows up in overtime, wait times, error rates, and staff burnout.



Demand Curve Mapping

Pull your prescription volume data by hour of day and day of week for the past 9o days.
Plot the hourly demand curve. In most community and outpatient pharmacies, you will see
predictable patterns: a morning surge (9-11 AM) driven by overnight e-prescribing queues
and early appointments, a midday plateau, and an afternoon peak (3-6 PM) driven by
same-day visits and end-of-day prescription drops. Monday and Friday typically have 15-

25% higher volume than mid-week days.

Matching Capacity to Demand

Design your staffing model to match the demand curve, not a flat headcount. Use
staggered shift start times to increase overlap during peak periods. Cross-train staff so that
clerks can assist with intake during surges and technicians can assist with patient staging
during pickup rushes. Consider split shifts for pharmacists: coverage during both the

morning and afternoon peaks without paying for coverage during the midday trough.

Key Takeaway: Track the ratio of prescriptions filled per technician hour and
prescriptions verified per pharmacist hour separately. These are your two most
important labor productivity metrics. If technician productivity is high but pharmacist
verification is the bottleneck, adding technicians will not help. Conversely, if data entry

is the constraint, adding pharmacist hours is wasted spend.

Working at Top of License

Every minute a pharmacist spends on a task that a technician is legally permitted to
perform is a minute of misallocated labor cost. Every minute a technician spends on a task
a clerk could handle is the same. Audit task allocation by credential level weekly during
your optimization period. In states that permit technician product verification (tech-
check-tech for refills), implementing this capability can free 20-30% of pharmacist time
for clinical activities, prescription verification for new medications, and patient

counseling.



7. Lean Pharmacy Principles

Value Stream Mapping

A value stream map (VSM) is the foundational Lean tool for pharmacy workflow
optimization. It documents every step in the prescription process, classifies each step as
value-adding or non-value-adding, and measures the time spent in each category. The goal

is to maximize the ratio of value-adding time to total throughput time.

To create a pharmacy VSM: walk the path of a prescription from the moment it enters your
pharmacy to the moment it leaves with the patient. Document every step, every handoff,

every queue, and every wait. Measure the time for each. Then classify:

* Value-adding: Steps the patient would willingly pay for (clinical review, accurate

filling, counseling)

* Necessary non-value-adding: Steps required by regulation or business necessity
but not directly valued by patients (insurance adjudication, documentation, inventory

management)

* Waste: Steps that add neither patient value nor operational necessity (searching for
stock, re-entering data, walking to a distant printer, waiting for a pharmacist who is on

the phone)

The DOWNTIME Waste Framework

DOWNTIME is the Lean mnemonic for the eight categories of waste, applied here

specifically to pharmacy operations:

Waste Type Pharmacy Example Optimization Action

Misfills, wrong patient labels, Barcode verification,
Defects ] . . '
incorrect quantities standardized fill procedures



Overproduction

Waiting

Non-utilized

talent

Transportation

Inventory excess

Motion

Extra processing

Filling prescriptions patients

never pick up (return-to-stock)

Prescriptions queued between
steps, staff waiting for pharmacist

approval

Pharmacists doing data entry,

technicians doing clerk tasks

Moving prescriptions between
stations, walking to distant

printers or shelves

Overstocked medications, expired

product, excessive safety stock

Reaching, bending, walking to
retrieve medications from poorly

organized shelves

Duplicate data entry, re-
adjudication, manual steps an

automated system could handle

Patient confirmation before

filling, will-call aging reports

Parallel processing, workload
balancing, queue

management

Top-of-license task allocation,

cross-training

Workflow layout redesign,

station co-location

Par level optimization, ABC

analysis, just-in-time ordering

Fast-mover shelf placement,

ergonomic workstation design

System integration, workflow
automation, template

standardization

8. Medication Safety Integration into Workflow

Design

Safety is not a separate layer applied on top of workflow. It must be embedded into

workflow design from the beginning. Every process step should have built-in error

prevention, not just error detection.



Design Principles for Safe Workflows

Forcing functions prevent errors from proceeding. A barcode scan that will not allow
the fill to continue until the correct NDC is confirmed is a forcing function. A system that
requires pharmacist sign-off before dispensing a high-alert medication is a forcing

function. Build these into your workflow wherever the consequence of an error is severe.

Independent double-checks should be reserved for high-alert medications, look-
alike/sound-alike pairs, and weight-based dosing calculations. Do not apply independent
double-checks universally: the cognitive burden dilutes their effectiveness. Be strategic

about where you place them.

Tall-man lettering and shelf separation for look-alike/sound-alike medications
reduce selection errors during the fill step. Maintain a current list of LASA pairs in your

inventory and ensure they are physically separated and clearly labeled.

Alert management is critical. If your pharmacy management system generates clinical
alerts on more than 15-20% of prescriptions, your alert configuration needs tuning.
Excessive alerts cause alert fatigue, which is itself a safety risk. Review and adjust alert

sensitivity quarterly based on override data and near-miss reports.

Safety Metric: First-Pass Accuracy Rate

Measure the percentage of prescriptions that complete the fill step correctly on the
first attempt, without requiring rework at any subsequent step. This is your single
most important quality metric. Best-in-class pharmacies achieve first-pass accuracy
rates of 98.5% or higher. If your rate is below 97%, investigate the root causes of
rework systematically, focusing on the data entry and fill steps where most errors

originate.



9. Performance Metrics
You cannot optimize what you do not measure. Establish a balanced scorecard of

pharmacy performance metrics that covers throughput, quality, service, and financial

performance.

Core Metrics Dashboard

Formula / Measurement

Metric Benchmark
Definition Frequency

Scripts per labor Total Rx dispensed / 8-14 (varies by
) Weekly
hour Total staff hours setting)
Scripts per RPh Total Rx verified /
15-25 Weekly
hour RPh hours
Average wait Timestamp: pickup - ) )
) < 15 minutes Daily
time (new Rx) drop-off
Average wait Timestamp: pickup - < 10 minutes 1
Dai
time (refill) request (walk-in) Y
. ) Rx correct at final
First-pass yield > 98.5% Weekly
check / Total Rx
Verified errors
Dispensing . i
reaching patient / < 0.01% Monthly
error rate
Total Rx
Return-to-stock Rx returned to stock /
<5% Weekly

rate Total Rx filled



Insurance Rejected claims / Total

o i ) < 8% Weekly
rejection rate claims submitted
E-prescribing E-Rx received / Total
> 85% Monthly
adoption Rx received
) Hours on clinical
Pharmacist o
activities / Total RPh > 25% Monthly

clinical time %
hours

Before/After Comparison Template

When you implement a workflow change, document the before and after states using this

structure:

. Before
Metric

(Baseline)

Avg. throughput time Measure at 30 Calculate %
Record baseline
(new Rx) days change
) ) Measure at 30 Calculate %
Scripts per labor hour Record baseline
days change
Measure at 30 Calculate %
First-pass yield Record baseline
days change
) o ) Measure at 30 Calculate %
Patient wait time Record baseline
days change
) ) ) Measure at 30 Calculate
Staff satisfaction (survey) Record baseline

days change



10. Implementation Guide

Workflow optimization fails most often not because the analysis was wrong, but because
the implementation was poorly managed. The following framework provides a structured

approach to piloting, measuring, and scaling workflow improvements.

Phase 1: Pilot Design (Weeks 1-2)

Select a single workflow change to pilot. Do not attempt to change multiple steps
simultaneously. Define the specific change, the metrics you will track, the baseline
measurements, the target improvement, and the pilot duration (minimum 4 weeks for

reliable data).

Pilot Readiness Checklist

(] Baseline metrics collected for at least 2 weeks prior to pilot
[0 Single change identified and documented in writing

O All affected staff briefed and trained on the new process

O Data collection method defined and tested

O Success criteria established before pilot begins

O Rollback plan documented in case the change causes harm
1 Pilot champion identified (ideally the pharmacist-in-charge)

0 Communication plan for staff, including feedback mechanism

Phase 2: Execute and Measure (Weeks 3-6)

Run the pilot for the full planned duration. Resist the urge to make additional changes

during the pilot period, as this contaminates your data. Collect metrics daily using the



same methodology as your baseline measurement. Conduct brief weekly check-ins with

staff to capture qualitative feedback and identify unintended consequences.
Watch for three common pilot failure modes:

1. Hawthorne effect: Performance improves simply because people know they are
being observed, then reverts when attention shifts. Mitigate by running pilots long

enough for the novelty to wear off (4+ weeks).

2. Workaround development: Staff develop unofficial shortcuts that bypass the new

process. Monitor through direct observation, not just metric tracking.

3. Metric gaming: People optimize for the measured metric at the expense of

unmeasured quality. Track a balanced set of metrics, not just the primary target.

Phase 3: Evaluate and Decide (Week 7)

Compare your pilot data against baseline using statistical methods appropriate for your
sample size. For most pharmacy pilots, a simple comparison of means with confidence

intervals is sufficient. Ask three questions:
» Did the target metric improve by a meaningful amount (not just statistically significant,
but operationally significant)?
» Did any other metrics deteriorate as a result of the change?
 Is the change sustainable without extraordinary effort from staff?

If the answer to all three is favorable, proceed to scaling. If the answer to any is

unfavorable, modify the approach and run a second pilot iteration before scaling.

Phase 4: Scale and Standardize (Weeks 8-12)

Roll the change out to all shifts, all staff, and (if applicable) all locations. Update your
standard operating procedures. Integrate the new process into your training program for
new hires. Continue monitoring the relevant metrics for at least 9o days after full

implementation to ensure the improvement holds.



Post-Implementation Sustainability Checklist

[0 Standard operating procedure updated and approved

[ All staff trained on new process (documented in training log)
O Metric tracking integrated into routine reporting

0 30-day and 90-day review dates scheduled

[0 Ownership assigned for ongoing monitoring

[0 Next optimization target identified from workflow assessment

"Workflow optimization is not a project with an end date. It is a management
discipline. The pharmacies that achieve sustained operational excellence are the ones
that build measurement and continuous improvement into their daily operating

rhythm, not the ones that run a single improvement initiative and move on."

Conclusion

Pharmacy workflow optimization requires disciplined methodology, not guesswork. Start
with honest observation and measurement of your current state. Identify your single
biggest constraint. Design a targeted intervention. Pilot it rigorously. Measure the results.
Scale what works. Then repeat the cycle, because the bottleneck will shift to the next

constraining step, and the process of improvement continues.

The pharmacies that consistently deliver the best patient outcomes, the highest staff
satisfaction, and the strongest financial performance are not the ones with the most
expensive technology or the largest staffing budgets. They are the ones that have built a
culture of measurement, analysis, and iterative improvement into their daily operations.

This guide gives you the framework. The execution is yours.
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