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ABSTRACT: Accurate data entry is a critical pharmacy technician skill that directly
affects workflow efficiency, prescription processing, and patient safety. Typing and
transcription errors involving medication names, numeric values, patient
information, and prescription directions can contribute to dispensing delays,
workflow inefficiencies, and medication errors. This continuing education activity.
reviews practical strategies pharmacy technicians can use to improve typing
proficiency and data-entry accuracy in pharmacy practice. Topics include
prioritizing accuracy over speed, developing touch-typing skills, improving
numeric keypad proficiency, mastering common drug names and SIG codes, and
using deliberate practice techniques to strengthen performance. Additional
discussion focuses on cognitive control, task switching, simulation-based training,
deliberate error review, ergonomic principles, and methods for improving
pharmacy-specific reading speed. The activity also examines how interruptions,
distractions, and environmental factors can affect typing performance and
provides evidence-based recommendations for reducing error risk. By combining
structured practice, targeted feedback, pharmacy-specific skill development, and
ergonomic optimization, pharmacy technicians can enhance both efficiency and
accuracy during prescription processing. Strengthening these competencies
supports safer medication use, reduces the need for rework and error correction,
and contributes to improved patient care in community and health-system
pharmacy settings.
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DISCLOSURE OF DISCUSSIONS of OFF-LABEL and INVESTIGATIONAL DRUG USE: This activity may
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INTRODUCTION

Jake works as a pharmacy technician. He prides himself on being the fastest typist
on his team and is confident that he will catch his mistakes upon proofreading. He
doesn’t understand why the pharmacist always tells Laurie to take over for him
when it gets busy.



Brenda is a new pharmacy technician who incorrectly transcribed
a prescription as prednisolone. The prescription is for a patient
who has severe liver disease, and the doctor prescribed
prednisolone to treat an infection. Patients with liver disease
usually cannot metabolize prednisone, and the medication would
not be effective.! Luckily, Brenda’s coworker caught the error
before the patient received the drug. Retyping labels and
correcting the insurance submission delayed delivery of the
prescription to the patient. Many drugs have similar names,
which are easy to confuse, and pharmacy technicians must stay
focused on accuracy.

Both Jake and Brenda can improve their job performance by
honing their skills to type, transcribe, and enter information
accurately. Pharmacy technicians should focus on drug name
accuracy, and correct doses, units, and quantities. They should
also focus on providing high quality patient instructions and
entering the correct patient data including medical history and
drug allergies, health conditions, and other medications that the
patient takes.??

PAUSE AND PONDER: When it’s your turn to occupy the

data entry hotseat, how do you feel? What is your “net words per
minute”?

PRIORITIZE ACCURACY OVER SPEED

Focusing only on speed as a measure of success is flawed
thinking. Gross words per minute (WPM) is not a true indication
of mastery. Experts use net WPM to account for typing errors to
give an overall picture of speed plus accuracy.* In the example
above, Jake’s gross WPM is 55 but he makes 10 mistakes per
minute. This results in a net of 45 correct WPM. Laurie types at
only 50 WPM (gross) but makes only one error every two
minutes. Her net WPM of correct words is 49.5. Even though Jake
is a good proofreader and catches most of his errors, it takes time
to locate the errors and retype them, further increasing the time
to complete the job. Laurie’s efficiency is greater than Jake’s and
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justifies the pharmacist’s decision to call on Laurie when the
pharmacy is busy.

Fast, error prone typing takes longer than slower-paced error-
free typing. Every error requires extra time to complete the task.
Technicians must locate each error, delete the wrong letters, and
then retype. Pharmacy personnel may then need to repeat
multiple tasks: printing labels, writing SIGs, dispensing
medications, and resubmitting claims to insurance companies. If
personnel do not discover errors until further down the line, the
consequences may be more damaging, including patient harm
and required reporting to regulatory authorities.

Here are some suggestions for improving typing accuracy >®:

e Practice, practice, practice.
Mix it up. Open any book and type a page, then proofread.
Move on to a pharmacy-related textbook.

e Track your progress.

Use online tools:

e Typing.com, which is a general typing improvement
website but has advanced lessons including common
medical terms

e The Practice Test (https://thepracticetest.com/typing/),
which contains pharmacy-specific typing and data entry
lessons, drills, and tests. It also prompts you to slow
down if you type like Jake does!

*  You can find additional online typing tools in the Learn
True Touch Typing section below.

Once technicians consistently achieve high accuracy (greater than
95% accurate), they can work to gradually increase WPM. They
can periodically retest and participate in additional practice
exercises, when needed, to help maintain a high level of
competency.

Learn True Touch Typing

Imagine: It’s January 2™, Phones are ringing off the hook because
the pharmacy was closed the day before. The pickup line is
already five patients deep and each patient’s deductible has reset
for the year. There’s a knock at the door. The wholesaler delivery
is already here, and the pharmacist needs to verify the narcotics
in the shipment. Oh, and the regional manager only authorized
enough hours for one pharmacist and one technician for the full
day. Wouldn’t it be nice if there were eight more people behind
the counter with you to help?

Now, imagine another situation: 10 employees are scheduled,
but only six are doing their job efficiently. The other four just
stand in each corner and put away a bottle of medication every
few minutes. This analogy can also apply to your typing. Whether
you peck the buttons like a chicken with just two fingers or only
use six of your 10 fingers to type, you’'re not operating at
maximum efficiency. True touch typing, also referred to as just
“touch typing,” involves using all 10 fingers to type, thus
increasing efficiency and speed.” Think about how much time you
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SIDEBAR: Practice Makes Permanent: QWERTY
Can Teach Us About Typing Accuracy®’

Christopher Latham Sholes, who helped create one of the first
commercially successful typewriters, developed the QWERTY
layout in the 1870s. It’s named for the first six letters in the
upper-left row of the keyboard. A common myth is that Sholes
designed QWERTY to make people type slowly. The reality is
more nuanced. Early typewriters used mechanical arms (called
typebars) that could jam if the typist struck neighboring keys in
rapid succession. Sholes rearranged letters to reduce the
likelihood of mechanical interference among commonly used
letter combinations. The goal was to improve the machine's
reliability.

When the Remington company marketed Sholes's typewriter,
users widely adopted the QWERTY arrangement. By the time
alternative layouts were introduced in the 1930s, millions of
people had already learned QWERTY. The cost and inconvenience
of retraining typists outweighed any potential advantages of
switching.

Today, QWERTY remains the dominant keyboard layout
worldwide, despite repeated claims that other layouts may be
faster or more ergonomic. Research generally shows that while
alternative layouts may have benefits, experienced QWERTY
typists can achieve very high speeds and accuracy because of
years of practice and muscle memory.

The QWERTY keyboard’s enduring success illustrates an
important principle of learning: repeated actions become
automatic. Just as experienced typists no longer think consciously
about the location of individual keys, pharmacy technicians can
develop automatic accuracy through deliberate, correct practice.
As typing instructors often say, "Practice makes permanent."

spend tilting your head down to the keyboard to look for the
letter you need to type, back up to the computer monitor to
make sure the correct letter was selected, back down to the
keyboard for the next letter, and so on.

Alternatively, even if you’re using more than two fingers to type,
how often do you make mistakes that take time for correction?
Learning true touch typing will be a boon for all levels of typists.
No special equipment is needed: just your standard work-issued
QWERTY keyboard (see the SIDEBAR ) and all ten of your fingers.
An ergonomic keyboard may offer some comfort. If you currently
suffer from carpal tunnel or general wrist/hand strain, the act of
keeping your wrists in a neutral position and using each finger
equally with true typing may provide even better relief.”
Resources on learning or even improving your typing technique
are available online at no charge. Everyone has a different
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learning level and current level of accuracy. Consider visiting any

of the following websites to start:

e  https://www.keybr.com/, which has you type similar words
and calculates your typing speed as you go.

e  https://www.typingclub.com/, a site that teaches touch
typing

e https://www.typinggym.com/, which uses random words to
help increase speed and accuracy

e https://www.ratatype.com/, a site that provides a certificate
when you reach excellence

e  https://monkeytype.com/, a free online typing tutor
designed for experienced typists to practice and measure
typing speed and accuracy.

Once you find a website or two that meshes well with your
learning style, the next step is to simply practice! Touch typing
involves building muscle memory. Did you learn how to ride a
bike proficiently in one day? If you did, you may also already be a
good typist. For most of us, removing the training wheels and
learning to balance on a bike took multiple evenings and
weekends of practice. Noticeable improvement in typing
proficiency can develop in as few as two weeks of practice.’®

Once you learned how to balance on the bike, did you start
speeding down big hills or did you stick to the flat neighborhood
streets? True typing values accuracy over speed. Trying to type 90
words per minute without proper finger placement is like
attempting to bike down big, steep hills as you keep falling off
your bike. You may land at your destination at the same time as
your friend who took it slow on the flat neighborhood rows and
didn’t fall. Then again, you may not.

Finger placement is key for accuracy, and it all starts with the
home row. Unless you’re working on a very old and well-used
keyboard, you might have noticed the F and J buttons have raised
notches on the bottom of the buttons. These are called “tactile
home position indicators” and they serve as physical guides to
keep your hands oriented correctly.’* When you’re getting ready
to type, start with your left index finger on the F button and your
right index finger on the J. From there, you might find your
fingers naturally rest on the surrounding letters with your thumbs
oriented towards the spacebar. Left middle finger goes to D, left
ring finger to S, and left pinky to A.22 Mirror the placement for
your right hand. Now the whole row of letters, save for G and H,
have a finger resting on them. This finger placement is ideal for
stretching your reach as little as possible to access each possible
letter. Save your pinkies for the Caps Lock, Shift, and Enter
buttons. With proper hand placement, you are now prepared to
run some typing drills! Remember, practice makes perfect. Don’t
be discouraged if your starting word count per minute is 25. Keep
at it and soon enough you can be three times as proficient. Next,
let’s discuss the specific typing needed in the pharmacy.
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Table 1. Common Routes of Administration and Their SIGs’"°

SIG Definition Latin (if applicable)

AAA Apply to affected area

AD* Right ear auris dextra

AS* Left ear auris sinistra

AU* Each ear, both ears auris utraque

BUCC Buccal, inside the cheek bucca

IM Intramuscular, into the muscle

INH Inhalation, inhale

INJ Injection, to be injected

\Y) Intravenous, into the vein

OD* Right eye oculus dexter

OS* Left eye oculus sinister

ouU Each eye, both eyes oculus uterque

PO By mouth per os

PR Per rectum, by rectum

SC, SQ, SUB Q* Subcutaneous, under the skin

*For many years, the Institute of Safe Medication Practices (ISMP) has published a list of DO NOT USE SIGs because they are
associated with errors. Regardless, clinicians continue to use them and they are in red text for that reason. Find the complete list
here: https://www.ismp.org/sites/default/files/attachments/2017-11/Error%20Prone%20Abbreviations%202015.pdf

Practice Pharmacy-Specific Typing

Let there be a signature! Or, “let it be labeled.” This is what the
Latin word signetur means.” Often shortened to just “SIG,” this is
the information that the pharmacy’s typist transcribes from the
original prescription to the prescription label for the directions
for use. Pharmacy SIGs are a language of their own, often
shortened to various acronyms. There is plenty to learn, but
never fear: with enough practice, you'll catch onto the lingo.
Before you buy a dictionary, let’s first decode a SIG. Every valid
SIG will contain three “hows”: how to take the medication; how
much to take of the medication; and how often to take the
medication. A fourth how is included sometimes but isn’t always
necessary: how long to take the medication.

Let’s focus on how to take the medication first. “Take” is often
followed by “by mouth” after the quantity is listed. Medications
can also be inhaled, injected, applied topically, inserted vaginally,
or dropped into the eyes. The amount of medication to be taken
follows the first verb of the SIG, which tells the patient how the
medication is to be consumed. After the amount of medication is
known, the action is completed with the route of administration.
Table 1 lists common routes of administration and their SIG
codes. For routes of administration that don’t translate directly in
English, the abbreviation is often in Latin.

The next part of the SIG is how much of the medication to take.
This is a numeric value accompanied by the type of medication
being prescribed. When an ointment or lotion is to be applied
topically, sometimes both the amount to be applied and the type
of medication itself is omitted from the SIG. “Apply topically to
affected area” followed by the frequency of application is often
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sufficient. Table 2 on the following page lists some additional
abbreviations that pharmacy personnel need to know.

The final part of the SIG is how often to take the medication (see
Table 3 on page 6). The abbreviation “Q” is popular, but never
alone. It’s always followed by further instruction. “QHS” would be
every night. “Q4h” would be every four hours. How long to take
the medication may be included if it’s not a maintenance
medication. “TAT” or “Until all gone” is common for antibiotics,
as this encourages the patient to finish their prescription even if
they’re feeling better mid-course.

Sometimes the prescriber includes further instruction concerning
the time of day the medication should be taken or other
conditions that need to be met when the medication is taken.
Table 4 on page 7 describes these.

Beyond the label you’ll come across some other common
abbreviations in the pharmacy. “Dispense as written” is
abbreviated as “DAW.” This means that the medication needs to
be dispensed exactly as prescribed without any substitution for
brand or generic when applicable. In the Notes to Pharmacy
section, a provider may write, “d/c amlodipine.” This means
amlodipine is to be discontinued. Sometimes the prescriber
omits the forward slash.

The long 11 or 12-digit code on the medication bottles is the
“National Drug Code” or “NDC.”” This is a unique set of numbers
assigned to each medication manufacturer, the medication itself,
the strength, and formulation of the medication.
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Table 2. Additional Abbreviations 7'

SIG Definition Latin (if applicable)
AMP Ampule

CAP Capsule

CR Cream

GTT Drop gutta

LOT Lotion

MDI Metered dose inhaler

NEB Nebulizer

PKT Packet

SUSP Suspension

TAB Tablet

TROCH Troche, lozenge trochiscus
UNG Ointment unguentum

Transcribing SIGs is serious business. If the wrong information is
entered from the get-go, the whole prescription could be
misfilled.!! Study these acronyms and SIG formulas often. Soon
enough, you’ll have mastered another language.

Build Numeric Keypad Skills

Numeric data entry is a significant source of medication errors.™*
%1t is easy to leave a number out, enter a wrong number, swap
the number order, or add an extra number. ** Any of these
mistakes could have catastrophic consequences for the patient.

Using the numeric keypad instead of the main keyboard number
row can help lower error rates, especially when under time
constraints. ** When you have the choice, use a numeric keypad
with a calculator layout (1-2-3 on the bottom), which is faster and
more accurate than a keypad with a telephone layout (1-2-3 on
the top).Y Building your skill and confidence with the numeric
keypad will help you enter medication quantities, NDC numbers,
day supplies, dates of birth (DOBs), and insurance IDs with
accuracy and speed.

It’s (mostly) all in the fingers! Single-finger typing is faster and
more accurate than multi-finger typing for numeric data entry.!®
A PRO TIP is to use your dominant hand’s index finger on the
numeric keypad — it’s the speediest and most accurate way to
enter numbers!*®?° And here’s a suggestion for left-handers.
Numeric keypads are always located on the right, making typing
with your left index finger very awkward. Some lefties learn to be
ambidextrous. Others use a detachable keypad on the left side of
the keyboard.

Practice typing quickly when you are not under time constraints
to increase speed and accuracy over time.? Enter mock
prescriptions, dates of birth, patient phone numbers, and day
supply calculations as quickly as you can for practice. Repetition
is key! Drill specific number sequences that you often use, like
certain NDC numbers.? When you do this, your brain recognizes
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the number sequence, and your finger follows the movement
pattern easily and quickly. With repetition, your brain and finger
muscle memory may retain this number sequence for months!

“Memory loading” can help increase speed while maintaining
accuracy on the numeric keypad, too. This is when you type the
previous number from memory while viewing the next number in
the sequence.? Let’s see memory loading in practice! You need
to type 48372619 into the system. Instead of looking back and
forth at each individual number, you might briefly memorize 48-
37 and type it while looking ahead to the next part — 26-19. This
reduces interruptions in visual focus and allows for faster,
smoother data entry.

“Chunking” (which sounds like a silly word but is the exact term
that psychologists use for this practice) is another way to increase
speed on the numeric keypad.? Separating long strings of
numbers into two- or three-digit groups can facilitate faster data
entry. For example, if you needed to enter the sequence
4958928495 into the system, you could break it into groups such
as 49-58-92-84-95.

Here’s another PRO TIP: Practice typing quickly, drill commonly
used number sequences, use the memory loading technique, and
chunk long strings into two- or three-digit groups!

Be aware that digits 3, 8, and 9 tend to be the highest-risk keys
on the numeric keypad (probably because they tend to be used
less frequently in prescriptions).’®” Knowing this can help you
avoid mistakes when you encounter them! Additionally, be aware
that “out by 10” errors — miskeying a zero or decimal point - are
common and potentially very dangerous.?* In fact, this is the
most clinically dangerous numeric entry error there is. Stay
vigilant.

Producing medication labels may be one of the most error-prone
pharmacy tasks due to numeric keypad errors and rushing under
time pressure.? Consider implementing the following strategies
in your pharmacy to reduce the risk of errors 2326-28;
e Require a second verification for all numeric fields
e Discourage rushing during numeric data entry
e Use barcode scanning as the primary entry method if it’s
available
e Use manual keypad entry only as a backup
¢ Include a confirmation step after numeric fields are entered
e Standardize field formatting
e Present NDCs, insurance IDs, and other long numeric
strings in chunks when possible to align with natural
cognitive processing

LEARN COMMON DRUG NAMES IN CHUNKS
With thousands upon thousands of medications in the world,
learning and accurately typing their names are daunting tasks for
even the most fearless pharmacy technicians! Many drug names
are similar, and drug classes often share suffixes (a final segment
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Table 3. Common Frequencies and Their SIGs’-!"°

SIG Definition Latin (if applicable)
AM Morning, in the morning ante meridiem

BID Twice daily, two times daily |bis in die

Hor hr Hour hora

HS* At bedtime hora somni

PM Evening, in the evening lpost meridiem

PRN As needed lpro re nata

Q Each, every quaque

QlD Four times daily quater in die

QAD or QOD* [Every other day quaque alternis die
TAT Until all taken

TID Three times a day ter in die

*For many years, the Institute of Safe Medication Practices
(ISMP) has published a list of DO NOT USE SIGs because they are
associated with errors. Regardless, clinciians continue to use
them and they are in red text for that reason. Find the complete
list here: https://www.ismp.org/sites/default/files/attachments/
2017-11/Error%20Prone%20Abbreviations%202015.pdf

added at the end of a word to modify the word's meaning).
Biologics come with their own naming conventions. In addition,
medicines have both generic and brand names. The limitless
number of names to learn can contribute to inaccuracies when
typing and transcribing prescriptions. Mixing up drug names is a
serious problem that may harm patients, require repeating parts
of the pharmacy workflow (decreasing efficiency), and
necessitate reporting to regulatory authorities.? Breaking the task
down into manageable steps may be useful. This section offers
potentially helpful approaches.

Understand the Classes of Medicines

Classes of drugs often share word components and often have a
common suffix. Examples of drugs with common suffixes include:
-pril (ACE inhibitors) such as lisinopril, enalapril; -olol (beta
blockers) such as metoprolol, propranolol; -cillin (antibiotics) such
as amoxicillin, penicillin; -statin (statins) such as atorvastatin,
simvastatin. The Top 200 Drugs Study Guide contains an
extensive list of examples.?

Many biologics follow naming conventions and can also share
common suffixes. Examples include: -ase (enzymes), -cel (cell
therapies), and -rsen (antisense oligonucleotides).*

Monoclonal antibody and gene therapy names are even more
complex but convey a lot of valuable information. Historically,
monoclonal antibody names consist of a prefix (a segment added
at the beginning of the word to help with pronounceability), then
components to identify the antibody target and the species from
which the antibody was derived, followed by the suffix “mab”
(monoclonal antibody).*°In 2021 the World Health Organization
International Nonproprietary Names Programme retired the
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universal -mab suffix for new monoclonal antibodies and
replaced it with four new stems.?! The change was made because
the number of antibodies had become so large that the old
system was running out of distinguishable names.?! Table 5 on
page 8 lists the new names and their meanings.

Gene therapy names consist of two words. The first word
corresponds to the gene (being replaced or corrected) and the
second word corresponds to the vector (the backbone of the
gene therapy product). Components also include prefixes for
uniqueness, elements to denote the pharmacology class, and the
type of viral vector.®

Breaking it Down — the Process

From the few examples given, one can appreciate the enormity

of the task of mastering the spelling and error-free typing of even

a fraction of the drugs and biologics that exist. Here are some

suggestions for breaking the task down?30:33-35;

e Work from the list of the Top 200 Drugs and study materials
available to pharmacy technicians.

e Focus on one drug class at a time

e Set reasonable goals; for example, practice typing 10 names
per day for 20 days

e Proofread carefully for correct spelling; remember that
accuracy is key

e Focus on the whole name, instead of the order of the
individual letters, to increase the chance of recognizing
misspelled names

e Once accuracy is high, purposefully increase typing speed
For more advanced practice, use lists of sound-alike drug
names

Practice, Practice, Practice

After initial success in mastering the Top 200 drug list, and lists of
sound-alike drug names, technicians can—and must—continue to
practice to keep their typing and spelling skills sharp. Technicians
can apply many of the same principles they used for increasing
the accuracy of typing drug names to increasing the accuracy of
other pharmacy tasks, such as typing common SIG codes and
common insurance terms.

PAUSE AND PONDER: After practicing your typing, you
finally believe you are comfortable at the computer in your
pharmacy. You log in and begin your first new patient data entry.
First name? C-H-R-I-S-T-0.... *the pharmacist calls your name* ...
P-H-E.... *pharmacy call on line one* ...R *another patient
appears at the counter yelling for help*. Too many things are
happening at once! Who do you help first? Do you continue your
entry? What can you do to prepare in advance for the future?

Simulate Real Pharmacy Conditions

Learning typing skills from the comfort of home is a great place to
begin, but it may not prepare a pharmacy technician for the
hustle-and-bustle of everyday pharmacy life. Pharmacy is a
dynamic environment; technicians constantly answer phone calls,
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triage patients, count prescriptions, and complete many other
exhausting responsibilities.

To prepare for typing during busy pharmacy hours, technicians
can use simulated pharmacy environments to learn cognitive
control techniques (mental processes that allow individuals to
plan, focus, remember, and juggle multiple tasks effectively).
Cognitive control consists of two perspectives, called cognitive
stability and cognitive flexibility, that can help anyone improve
their adaptive behavior and handle overwhelming
environments.?® Technicians must understand each cognitive
perspective and learn which predominates for them to create the
optimal pharmacy simulation..

Generally, cognitive stability helps block unimportant background
noise to prevent distraction, whereas cognitive flexibility helps
switch between tasks swiftly and accurately. However, true
cognitive control requires a balance between both. For example,
pharmacy technician Annie’s cognitive stability is strong but she
may accidentally ignore a patient during data entry; conversely,
Paul’s cognitive flexibility dominates but he is consistently
distracted by other triggers, potentially leading to medication
errors.?®

For overly stable technicians like Annie, task switching techniques
can improve flexibility. Task switching refers to the ability of an
individual to transition between tasks in changing
environments.?” Although most often seen in people with
attention deficit disorder, task or decision paralysis can inhibit
individuals from completing tasks if they become fixated on one
task or find themselves overwhelmed with responsibilities.®
People with these characteristics will benefit the most from
simulations that refine task switching behaviors.

For technicians trying to improve task switching competency, a
PRO TIP is timing how long it takes to enter a fake prescription
correctly, then gradually decreasing the time intervals during
practice. Over time, this practice can improve task pacing to
prepare for moving swiftly in a busy pharmacy. After the timer
ends, technicians should halt their task and switch focus entirely
on a new task or typing exercise. Task switching proficiency also
helps prevent multitasking while typing, which is associated with
increased prescription errors and results in more time spent per
task.*®

After achieving success with beginner timer simulations,

technicians can increase the task’s difficulty. Technicians can

shorten the timer, make it louder and more annoying, or work

with fake patient situations. To further simulate the pharmacy

experience, technicians can address the fake patient while

finishing up typing tasks:

e  “Hold on Mrs. Smith; I'll be at the register in one minute.”

e  “Mr. Brown, how are you today?”

e  “Crazy weather we had recently, hopefully the rain isn’t
ruining your week!”
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Table 4. Abbreviations for Consumption
Conditions'’

SIG Definition Latin (if applicable)
ac Before meals ante cibum

C With cum

Pc or pp Postprandial, After meals post cibum

S Without sine

In addition to improving cognitive stability, adding these quips to
the simulation will help improve patient experiences if applied to
the real world. Researchers believe that these non-medical
discussions can improve patient perceptions of medical
interaction. By adding them to the simulation, pharmacy
technicians learn to cultivate an elevated pharmacy experience
for patients, while improving typing task switching.*

On the other end of the spectrum, overly flexible technicians like
Paul must learn to avoid distractions. Researchers reviewed 51
studies that indicated pharmacists and technicians experience up
to 20 interruptions per hour.** With frequent interruptions,
pharmacy technicians must maintain focus to prevent medication
errors. It may be difficult to create a natural, noisy environment
at home, so technicians can practice in busy locations such as
coffee shops, diners, or other locations to simulate typing with
distractions. (Just be sure to use information that’s been de-
identified or fake, if you’re outside the pharmacy!) Technicians
can integrate skills needed to master typing in a pharmacy
setting, such as reading pharmacy specific documentation that
includes drug names, SIG codes, and other medical terminology.

Outside of creating a mock pharmacy environment, some online
computer software mimics prescriptions and patient interactions.
Major companies including Redbull, Johnson & Johnson, and
Walmart use popular online simulator called The Forage (find it
here: https://careerhub.umt.edu/resources/forage/) for jobs
across all fields.*? For pharmacy technicians, The Forage created a
simulator that delivers a free, fast-paced retail pharmacy re-
creation that even provides a certificate after completion.* Other
companies designed services such as MyDispense or Pharmacy
Simulator for pharmacists, but offer customizable options to
decrease complexity if needed.* Any of these software programs
can teach technicians to type in pharmacy specific scenarios.

USE DELIBERATE ERROR REVIEW

For some people, certain typing errors occur repeatedly. These
errors may involve medication names, SIG codes, quantities, days'
supply calculations, or patient information. Rather than simply
correcting mistakes as they occur, technicians can improve
accuracy by using a deliberate error review process.

Deliberate error review involves identifying recurring mistakes,

tracking them, and practicing the skills needed to prevent them.
This approach is based on the principle that targeted practice is
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often more effective than general repetition. By focusing on
specific weaknesses, technicians can develop greater accuracy
and confidence when entering prescription information.

A simple method is to maintain a personal list of common errors.
The list might include frequently misspelled drug names, SIG
instructions that are often entered incorrectly, confusing
abbreviations, or days' supply calculations that have required
correction in the past. For example, a technician who repeatedly
misspells “hydroxyzine” or confuses it with “hydralazine” can
devote extra attention to distinguishing these medications; she
might remind herself to “look beyond the H-Y-D.” Similarly, a
technician who frequently enters incorrect days' supply values
can review calculation procedures and practice with sample
prescriptions.

Periodic review of this error list helps reinforce correct habits.
Some technicians find it useful to create flashcards, practice
typing challenging medication names, or review examples during
downtime.

Learning to type medication names accurately is similar to
learning a difficult passage on the piano. Many beginning pianists
make the mistake of practicing a piece at full speed and simply
repeating it whenever they make an error. Unfortunately,
repetition can strengthen the memory of the mistake and the
memory of the incorrect notes. Piano teachers often recommend
slowing down, playing the passage correctly several times in a
row, and gradually increasing speed only after accuracy becomes
automatic. Technicians can approach challenging medication
names the same way. If a technician repeatedly misspells a
medication name, slowly typing it correctly multiple times can
help establish the correct spelling pattern. Speed should increase
only after accuracy is consistent. This deliberate practice helps
replace incorrect habits with correct spellings and reduces future
typing errors. A good way to remember this is that practice does
not necessarily make perfect — practice makes permanent.

Others may benefit from discussing recurring errors with a
supervisor or experienced colleague who can suggest strategies
for improvement. The goal of deliberate error review is not to
dwell on mistakes but to learn from them. Consistently examining
and addressing recurring errors can improve data-entry accuracy,
reduce the need for corrections, and contribute to medication
safety. Over time, technicians who actively monitor their own
performance often become faster and more accurate because
they have eliminated many of the errors that previously
interrupted their workflow.

Improve Ergonomics

An ergonomically designed workspace (an environment designed
to be comfortable, efficient, and safe for humans to use)
maximizes typing efficiency, reduces fatigue, and helps to prevent
long-term overuse injuries. Chairs, desks, keyboards, monitors,
and more can be optimized to promote a neutral body position,
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Table 5. New INN Monoclonal Antibody
Nomenclature Scheme?’!

Stem Meaning

-tug Unmodified monospecific immunoglobulins

-bart Engineered ("artificial") monospecific
immunoglobulins

-mig Bi- or multispecific immunoglobulins

-ment Antibody fragments lacking an Fc region

where joints are held in their natural alignment. According to the

Occupational Safety and Health Administration (OSHA), this looks

like*

e Hands, wrists, and forearms aligned and nearly parallel to
the floor

e Head and torso aligned and facing forward

e Shoulders relaxed, without needing to scrunch up or hunch
forward

e Elbows bent at a 90-to-120-degree angle and kept close to
the body

e Back vertical or slightly reclined, with the spine’s natural S-
shape maintained

e Thighs, knees, and hips in alignment

e Feet flat on the floor or on a footrest

Adjust chairs (if you’re lucky enough to have one in your
pharmacy) and keyboard trays so that elbows are at or slightly
above keyboard height when arms hang naturally. Let’s go back
to the piano example. Piano teachers help their youngest
students sit in the proper position by having them sit on a book!
Periodically check your shoulder position to avoid scrunching.
Keep keyboards close enough to avoid reaching or leaning
forward, but far enough away to position forearms parallel to the
floor. Experiment with adjusting the keyboard feet or raising the
front of the keyboard to avoid any upward, downward, or
sideways bending of the wrists. Let your hands move freely above
the keyboard when typing, so you won’t need to stretch or bend
your wrists to reach keys. Wrist rests should only be used to
support the palm or heel of the hand when resting between
spurts of typing.*

Position computer monitors 20 to 40 inches away from your eyes,
with the top of the monitor at or just below eye level.* The goal
is to read comfortably with your neck in a neutral position.
Monitors should ideally sit directly in front of you, but no more
than 35 degrees to either the left or the right. A document holder
beneath or to the side of the monitor minimizes head and neck
movement when transcribing from a paper prescription. The
American Optometric Association recommends taking a 20-
second break to focus on something 20 feet away every 20
minutes when using a computer.*® To further reduce eye fatigue,
keep the workspace well lit (while taking care to avoid glare on
screens).
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Pharmacies can also increase efficiency by protecting workers

from phones. A 2025 review of 51 studies found that distractions

and interruptions*’

e Happen to pharmacy personnel 5 to 20 times per hour

e Occupy nearly 25% of US pharmacy personnel’s work time

e Account for 12% of reported medication errors in community
pharmacies

e Are most commonly phone calls

Phone calls create both distractions (shifts in workers’ attention
as they decide whether to take the call) and interruptions
(switching tasks if the call is answered).* Place phones away from
medication preparation and dispensing areas, and consider using
a call center or an answering machine to more safely integrate
phone calls into the workflow. Mobile phone use is also a
frequent cause of distractions,*” so for the sake of patient safety,
be sure yours does not interfere with your work.

Develop “Pharmacy Reading Speed”

Typing speed is often limited by reading speed, and reading
speed is severely limited by unfamiliar words. A 2011 study
suggests that people read familiar words whole, regardless of
word length, while they decode unfamiliar words slowly syllable-
by-syllable.* Since skilled typists often scan multiple words ahead
while transcribing,*® unfamiliar words can bottleneck this process.
Drilling brand and generic pairs of frequently prescribed
medications transforms unfamiliar words into well-known
vocabulary, while enabling efficient selection of products to
dispense. Flashcards are available from the Pharmacy Technician
Certification Board (PCTB)** for individuals or employers to
purchase, or from a variety of different study aid sites for free.

While an unfamiliar word presents a bottleneck in the
prescription entry process, an illegible handwritten prescription
can be a cork. Fortunately, with the rise of electronic prescribing
(even back in 2021, 94% of all prescriptions in the United States
were e-prescribed®?), pharmacy staff encounter this issue less
frequently. When they do, familiarity with top medications,
including names, routes, and typical doses, can help provide
clues for interpretation.>® PCTB has practice tools that drill these
key facts for commonly prescribed medications.®!

Practicing reading handwritten prescriptions can also be helpful
(and entertaining). Articles in Pharmacy Times,** pharmacy
forums, and media accounts provide plenty of examples and
techniques for practicing. Of course, pharmacy personnel should
be familiar with the Institute for Safe Medication Practices List of
Error-Prone Abbreviations (https://www.ismp.org/sites/default/
files/attachments/2017-11/
Error%20Prone%20Abbreviations%202015.pdf),>> and never
hesitate to have a prescriber clarify when needed. If a
prescription reads like a guessing game, the prescriber should be
ready to provide an answer key.
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E-prescriptions may be legible, but they often still require
translation by pharmacy staff before they are ready to go on a
patient label. Prescribers can free-text patient SIGs, using
abbreviations and medical jargon. A 2021 study of data from a
U.S. mail-order pharmacy found that pharmacy staff edited
83.8% of all e-prescription directions.*® These edits improved
readability from an 11th or 12th grade level to a 4th grade level,
while resolving 79.5% of quality issues identified by the study’s
authors.>®

To perform this vital task with ease and quickly generate
accurate, straightforward medication labels, become an expert in
translating SIG codes. Several websites, including Pharmacy
Times, have free resources for learning SIG codes and practicing
their rapid translation.>” This improves processing speed before
fingers even move, optimizing both efficiency and patient safety.

Use Repetition in Short Sessions

Sometimes pharmacy technician job postings include written
proficiency and typing speed expectations, usually measured in
WPM.>8 For most data entry roles, 25 to 35 WPM is a minimum,
but 40 to 50 WPM is preferred.>® Pharmacy data entry requires
accuracy and speed, especially considering most pharmacies
process roughly 20 prescriptions per hour.t° As such, a practical
typing goal for pharmacy personnel involved in data entry is 40-
50 WMP with high accuracy.>®

How can you achieve an average of 40-50 WMP
with high accuracy?

The answer to that question starts with short, frequent practice
sessions!®16283 Practicing 15 to 20 minutes per day, most days of
the week, allows long-lasting habit building. Your practice time
doesn’t need to be all day, every day. Resting 12 to 24 hours
between practice sessions allows time for your brain to translate
the skill into muscle memory.'®° But your practice time needs to
be consistent — that’s the key here!
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Consistency matters more than session duration.>%¢%%3 Practicing
for 15-20 minutes each day has greater impact on skill retention
than a single, long practice session once per week does.
However, practice sessions should still be long enough to be
meaningful — just a few minutes of practice here and there is
unlikely to have the same impact as sustained 15-20 minute
practice.®* With consistent practice most days of the week, it still
takes about one to three months to reach a 40 to 50 WPM
goal.64 65,66

In addition to consistency, the quality of practice matters, too.
High-quality practice uses structured feedback, which focuses on
targeted improvement.®”8 Structured feedback includes three
components:

1. Clearly define the skill you want to practice. Be as specific as
you can. “Accurately enter prescription directions” is a better,
more specific goal than “practice typing.”

2. ldentify the gap between your current skill level and your
desired skill level. Perhaps your accuracy drops when
entering drug names with similar spellings. Or maybe your
speed falls when entering numeric doses. Whatever the
issue is, identify it so that you can work on it.

3. Make a specific, measurable action plan for improvement!
This will help you close the gap between your current skill
level and your desired skill level. Perhaps your plan is “slow
down during drug name entry and double check before
continuing” or “practice the numeric keypad for five minutes
daily.” Whatever your plan is, follow through with it!

A PRO TIP is to choose one specific skill you want to work on,
identify what is holding you back, and follow through with an
action plan to improve.

Practice with pharmacy-related content (NDC numbers,
prescription directions, patient demographics, etc.) rather than
generic typing exercises.® Greater familiarity with pharmacy
terminology leads to improved speed and accuracy over time.
Get comfortable using your numeric keypad. Efficiency with the
numeric keypad will support your overall typing accuracy and
speed.” (Refer to the section on the numeric keypad for tips and
tricks to do this!)

CONCLUSION

Accurate typing and data entry are essential pharmacy skills. The
good news is that typing accuracy can be improved through
deliberate practice. Techniques such as touch typing, chunking,
numeric keypad training, error review, and repeated exposure to
common pharmacy terminology help build speed, confidence,
and accuracy over time. As correct habits become automatic,
efficiency naturally improves. Remember: accuracy comes before
speed. By practicing consistently and learning from mistakes,
pharmacy technicians can strengthen their skills, support patient
safety, and become more effective members of the pharmacy
team. As typing instructors often say, practice makes permanent.
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Figure 1. Taking Time to Type with Tenacity

Best

0 Be COMMUNITY CHAMPIONS and talk about typing skills
and associated errors; use that informaion to address prevention
@ Encourage discussion with coworkers about how your team
handles heavy workloads and various degrees of typing skill

e Be deliberate in your practice sessions, and use the
techniques learned her to handle distractions and common
errors

Better

o Work with your team to identify employees who need
better typing skills

9 Track your frquent errors and use proven techniques to
prevent them from happening again

e Assess your workplace for ergonomic issues that are e
corrected

Good

o Wok on basic spelling skills so you know hc
common drug names
Q Voluntarily relinquish the typists seat if the
volume increases and you are making errors
e Remember that Accuracy trumps speed eve

UCONM You Asked for it Continuing Education July 2026 Page 11



REFERENCES

1. Prednisone vs Prednisolone - What's the difference? Drugs.com.
Updated August 16, 2024. Accessed May 21, 2026. https://www.drugs.
com/medical-answers/difference-between-prednisone-prednisolone-
3508888/

2. Kenny K. Accurate, Complete Data Entry Is Key to Medication Safety.
Pharmacy Times. Published April 24, 2024. Accessed May 25, 2026.
https://www.pharmacytimes.com/view/accurate-complete-data-entry-
is-key-to-medication-safety

3. NPTA Staff. Pharmacy Technicians and Patient Safety: Your Role in
Preventing Medication Errors. Published July 23, 2025. Accessed May 21,
2026.

https://cpht.org/pharmacy-technicians-and-patient-safety-your-role-in-
preventing-medication-errors/

4. Chauhan V. Net WPM vs Gross WPM Explained: Formula and
Examples. Typing Test Tool. Updated: March 22, 2026. Accessed June 3,
2026. https://www.typingtesttool.com/learn/net-wpm-vs-gross-wpm

5. Typing Lessons-Learn to Type and Improve Typing Speed. Typing.com.
Updated 2026. Accessed May 29, 2026. https://www.typing.com/
student/lessons

6. The Practice Test — Free Online Typing and Data Entry Lessons, Drills,
and Tests. 2026. Accessed May 7. Touch type: Everything you need to
know. Lenovo US. Accessed June 1, 2026. https://www.lenovo.com/us/
en/glossary/touch-type/?org.

8. Origins of the QWERTY Keyboard. Wisconsin 101. Access June 4, 2026.
https://wil01.wisc.edu/qwerty-keyboard-and-morse-code/

9. Snyder KM, Ashitaka Y, Shimada H, Ulrich JE, Logan GD. What skilled
typists don't know about the QWERTY keyboard. Attention, Perception, &
Psychophysics. 2014;76(1):162-171.

10. Captain Ratatype. Typing Speed Research: How to save 19 days per
year while typing. Ratatype. December 4, 2025. Accessed June 1, 2026.
https://www.ratatype.com/typing-tips/typing-speed-research/.

11. Captain Ratatype. Why do the F and J keys have raised bumps, and
why does the keyboard look the way it does? Ratatype. June 1, 2026.
Accessed June 1, 2026. https://www.ratatype.com/typing-tips/0205-
why-do-the-f-and-j-keys-have-raised-bumps-and-why-does-the-
keyboard-look-the-way-it-does/.

12. Roberts S. What is Touch Typing? A Beginner’s Guide. The Knowledge
Academy. March 3, 2026. Accessed June 1, 2026. https://www.
theknowledgeacademy.com/blog/what-is-touch-typing/.

29, 2026.https://thepracticetest.com/typing/tests/pharmacy-topics/
13. Wheeler JS, Ngo T, Cecil J, Borja-Hart N. Exploring employer job
requirements: An analysis of pharmacy job announcements. J Am Pharm
Assoc (2003). 2017;57(6):723-728. doi:10.1016/j.japh.2017.08.012

14. Chauhan V. What is a good typing speed? TypingTestTool. Updated
Feb 27, 2026. Accessed May 31, 2026. https://www.typingtesttool.com/
learn/what-is-a-good-typing-speed.

15. National Community Pharmacists Association. NCPA releases 2025
Digest report. NCPA. Published Oct 19, 2025. Accessed May 31, 2026.
https://ncpa.org/newsroom/news-releases/2025/10/19/ncpa-releases-
2025-digest-report..

16. Vardal O, Bonometti V, Drachen A, Wade A, Stafford T. Mind the gap:
Distributed practice enhances performance in a MOBA game. PLoS One.

UEONM You Asked for it Contnuing Education

July 2025

2022;17(10):e0275843. Published 2022 Oct 14. doi:10.1371/journal.
pone.0275843

17. Binks S. Why desirable difficulties "work": a review of the evidence
from cognitive and educational psychology and some caveats for the
health professions education field. J Eval Clin Pract. 2026;32(1):e70349.
doi:10.1111/jep.70349

18. Kornmeier J, Spitzer M, Sosic-Vasic Z. Very similar spacing-effect
patterns in very different learning/practice domains. PLoS One.
2014;9(3):e90656. Published 2014 Mar 7. doi:10.1371/journal.
pone.0090656

19. Lugassy D, Herszage J, Pilo R, Brosh T, Censor N. Consolidation of
complex motor skill learning: evidence for a delayed offline

process. Sleep. 2018;41(9):10.1093/sleep/zsy123. doi:10.1093/sleep/
zsy123

20. Verhoeven FM, Newell KM. Unifying practice schedules in the
timescales of motor learning and performance. Hum Mov Sci.
2018;59:153-169. doi:10.1016/j.humov.2018.04.004

21. Yamada C, Itaguchi Y, Fukuzawa K. Effects of the amount of practice
and time interval between practice sessions on the retention of internal
models. PLoS One. 2019;14(4):e0215331. Published 2019 Apr 16.
doi:10.1371/journal.pone.0215331

22. Weigelt Marom H, Weintraub N. The effect of a touch-typing
program on keyboarding skills of higher education students with and
without learning disabilities. Res Dev Disabil. 2015;47:208-217.
doi:10.1016/j.ridd.2015.09.014

23. Karni A, Meyer G, Rey-Hipolito C, et al. The acquisition of skilled
motor performance: fast and slow experience-driven changes in primary
motor cortex. Proc Natl Acad Sci U S A. 1998;95(3):861-868.
doi:10.1073/pnas.95.3.861

24. Abraham RM, Singaram VS. Using deliberate practice framework to
assess the quality of feedback in undergraduate clinical skills

training. BMC Med Educ. 2019;19(1):105. Published 2019 Apr 11.
d0i:10.1186/s12909-019-1547-5

25. Simonian MJ, Brand D. Assessing the efficacy of and preference for
positive and corrective feedback. J Appl Behav Anal. 2022;55(3):727-745.
doi:10.1002/jaba.911

26. Crump MJ, Logan GD. Episodic contributions to sequential control:
learning from a typist's touch. J Exp Psychol Hum Percept Perform.
2010;36(3):662-672. doi:10.1037/a0018390

27. Wu X, Wu C, Zhang K, Wei D. Residents' numeric inputting error in
computerized physician order entry prescription. Int J Med Inform.
2016;88:25-33. d0i:10.1016/j.ijmedinf.2016.01.002

28. Liao MH, Drury CG. Posture, discomfort and performance in a VDT
task. Ergonomics. 2000;43(3):345-359. doi:10.1080/001401300184459
29. Emmel A.(ed). Pharmacy Tech Scholar. Top 200 Drugs Study Guide.
Updated 2026. Accessed June 1, 2026. https://pharmacytechscholar.
com/top-200-drugs/#resources

30. Peters GL, Hennessey EK. US Pharmacists. Affordable Medicines.
Naming of Biological Products. Pharmacists will play a vital role in the
education of patients and healthcare providers regarding the new
additions of unique suffixes to biological products. US Pharm.
2020;45(6)33-36. Published June 18, 2020. Accessed June 1, 2026.
https://www.uspharmacist.com/article/naming-of-biological-products
31. New INN monoclonal antibody (mAb) nomenclature scheme.
Geneva, November 2021. World Health Organization. Accessed May 4,

Page 12



2026. https://cdn.who.int/media/docs/default-source/international-
nonproprietary-names-%28inn%29/new_mab_-nomenclature-_2021.
pdf?utm_source=chatgpt.com

32. American Medical Association. Gene Therapy Naming Scheme.
Accessed June 1, 2026. https://www.ama-assn.org/about/united-states-
adopted-names-usan/gene-therapy-naming-scheme

33. Pharm Tech EDU. How to Memorize the Top 200 Drugs Fast: Proven
Strategies for Pharmacy Technicians. Accessed May 31, 2026. https://
pharmtechedu.com/how-to-memorize-the-top-200-drugs-fast-proven-
strategies-for-pharmacy-technicians/

34. FDA and ISMP lists of look-alike drug names with recommended tall
man letters. Institute for Safe Medication Practices. 2016. Accessed June
2, 2026. https://www.ismp.org/sites/default/files/attachments/2017-11/
tallmanletters.pdf#

35. Institute for Safe Medication Practices (ISMP). ISMP List of Confused
Drug Names. ISMP; 2024. Accessed June 2, 2026. https://home.ecri.org/
blogs/ismp-resources/list-of-confused-drug-names

36. Egner T. Principles of cognitive control over task focus and task
switching. Nat Rev Psychol. 2023;2(11):702-714. doi:10.1038/s44159-
023-00234-4

37. Arabaci G, Parris BA. Inattention and task switching performance: the
role of predictability, working memory load and goal neglect. Psychol
Res. 2020;84(8):2090-2110. doi:10.1007/s00426-019-01214-1

38. Oroian BA, Nechita P, Szalontay A. ADHD and Decision Paralysis:
Overwhelm in a World of Choices. Eur Psychiatry. 2025;68(Suppl 1):S161.
Published 2025 Aug 26. doi:10.1192/j.eurpsy.2025.406

39.. Enz S, Hall ACG, Williams KK. The Myth of Multitasking and What It
Means for Future Pharmacists. Am J Pharm Educ. 2021;85(10):8267.
doi:10.5688/ajpe8267

40. Patient Communication: Practical Strategies for Better Interactions.
The American Academy of Family Physicians (AAFP). Accessed May 27,
2026. April 2022. https://www.aafp.org/fpm/2022/0300/p12

41. Reddy A, Abebe E, Rivera AJ, Stone JA, Chui MA. Interruptions in
community pharmacies: Frequency, sources, and mitigation strategies.
Res Social Adm Pharm. 2019;15(10):1243-1250. doi:10.1016/j.
sapharm.2018.10.030

42. Forage Job Simulations. The Forage. Accessed May 27, 2026. https://
www.theforage.com/simulations

43. Walmart Pharmacy Technician. The Forage. Accessed May 27, 2026.
https://www.theforage.com/simulations/walmart/pharmacy-technician-
hhpz

44, Gharib AM, Bindoff IK, Peterson GM, Salahudeen MS. Computer-
Based Simulators in Pharmacy Practice Education: A Systematic Narrative
Review. Pharmacy (Basel). 2023;11(1):8. Published 2023 Jan 2.
doi:10.3390/pharmacy11010008.

45. Occupational Safety and Health Administration. Computer
Workstations eTool: Workstation Components. US Department of Labor.
Accessed May 30, 2026. https://www.osha.gov/etools/computer-
workstations/components

46. Computer Vision Syndrome. American Optometric Association.
Accessed May 31, 2026. https://www.aoa.org/healthy-eyes/eye-and-
vision-conditions/computer-vision-syndrome

47. Ayanaw M, Lim A, Khera H, Vu T, Goordeen D, Malone D. How do
interruptions and distractions affect pharmacy practice? A scoping

LICOMMN You Asked for it Continuing Education

July 2026

review of their impact and interventions in dispensing. Res Social Adm
Pharm. 2025;21(9):667-678. doi:10.1016/j.sapharm.2025.05.001

48. Caffiero NA, Nickman NA, Drews FA, King JB, Moorman K, Tyler LS.
Reduction of phone interruptions post implementation of a central call
center in community pharmacies of an academic health system. Am J
Health-Syst Pharm. 2021;78(2):113-121. d0i:10.1093/ajhp/zxaa363

49. Juphard A, Vidal JR, Perrone-Bertolotti M, et al. Direct evidence for
two different neural mechanisms for reading familiar and unfamiliar
words: an intra-cerebral EEG study. Front Hum Neurosci. 2011;5:101.
Published 2011 Sep 20. doi:10.3389/fnhum.2011.00101

50. New Skills Academy. Module 15: Typing and audio skills to proficient
level or further if you already touch type/Audio transcribe - Level 3
Admin, PA and Secretarial Diploma. Accessed May 31, 2026. https://
newskillsacademy.co.uk/module/module-15-typing-and-audio-skills-to-
proficient-level-or-further-if-you-already-touch-type-audio-transcription
51. Pharmacy Technician Certification Board. Official PTCB practice tools
for PTCE preparation. Pharmacy Technician Certification Board.
Published 2026. Accessed May 31, 2026. https://ptcb.org/official-ptcb-
practice-tools/

52. National Association of Boards of Pharmacy. Revolutionizing health
care: the evolving path of e-prescriptions. NABP Blog. January 31, 2024.
Accessed May 31, 2026. https://nabp.pharmacy/news/blog/
revolutionizing-health-care-the-evolving-path-of-e-prescriptions/

53. Kenny BJ, Preuss CV. Pharmacy Prescription Requirements. [Updated
2024 Jan 9]. In: StatPearls [Internet]. Treasure Island (FL): StatPearls
Publishing; 2026 Jan-. Available from: https://www.ncbi.nlm.nih.gov/
books/NBK538424/

54. Can you read these RXs? Pharmacy Times. September 16, 2014.
Accessed May 31, 2026. https://www.pharmacytimes.com/view/can-
you-read-these-rxs-09-2014

55. Institute for Safe Medication Practices. ISMP List of Error-Prone
Abbreviations, Symbols, and Dose Designations. Institute for Safe
Medication Practices; 2024. Accessed May 31, 2026. https://online.ecri.
org/hubfs/ISMP/Resources/ISMP_ErrorProneAbbreviation_List.pdf

56. Zheng Y, Jiang Y, Dorsch MP, Ding Y, Vydiswaran VGV, Lester CA. Work
effort, readability and quality of pharmacy transcription of patient
directions from electronic prescriptions: a retrospective observational
cohort analysis. BMJ Qual Saf. 2021;30(4):311-319. doi:10.1136/bmjgs-
2019-010405

57. Marotta R. A technician's guide to pharmacy abbreviations.
Pharmacy Times. November 25, 2015. Accessed May 30, 2026. https://
www.pharmacytimes.com/view/a-technicians-guide-to-pharmacy-
abbreviations

58. Santell JP, Kowiatek JG, Weber RJ, Hicks RW, Sirio CA. Medication
errors resulting from computer entry by nonprescribers. Am J Health Syst
Pharm. 2009;66(9):843-853. doi:10.2146/ajhp080208

59. Grauer A, Rosen A, Applebaum JR, et al. Examining medication
ordering errors using AHRQ network of patient safety databases. J Am
Med Inform Assoc. 2023;30(5):838-845. doi:10.1093/jamia/ocad007
60. Odukoya OK, Stone JA, Chui MA. E-prescribing errors in community
pharmacies: exploring consequences and contributing factors. Int J Med
Inform. 2014;83(6):427-437. d0i:10.1016/j.ijmedinf.2014.02.004

61. Cheung KC, van der Veen W, Bouvy ML, Wensing M, van den Bemt
PM, de Smet PA. Classification of medication incidents associated with

Page 13



information technology. J Am Med Inform Assoc. 2014;21(e1):e63-e70.
doi:10.1136/amiajnl-2013-001818

62. Wu X, Wu C, Zhang K, Wei D. Residents' numeric inputting error in
computerized physician order entry prescription. Int J Med Inform.
2016;88:25-33. d0i:10.1016/j.ijmedinf.2016.01.002

63. Armand JT, Redick TS, Poulsen JR. Task-specific performance effects
with different numeric keypad layouts. Appl Ergon. 2014;45(4):917-922.
doi:10.1016/j.apergo.2013.11.008

64. Eksioglu M, Iseri A. An estimation of finger-tapping rates and load
capacities and the effects of various factors. Hum Factors.
2015;57(4):634-648. doi:10.1177/0018720814563976

M10A#. Keith N, Ericsson KA. A deliberate practice account of typing
proficiency in everyday typists. J Exp Psychol Appl. 2007;13(3):135-145.
doi:10.1037/1076-898X.13.3.135

65.Healy AF, Kole JA, Schneider VI, Barshi I. Training, retention, and
transfer of data entry perceptual and motor processes over short and
long retention intervals. Mem Cognit. 2019;47(8):1606-1618.
doi:10.3758/s13421-019-00955-z

66. Chapman MJ, Healy AF, Kole JA. Memory load as a cognitive antidote
to performance decrements in data entry. Memory. 2016;24(9):1182-
1196. d0i:10.1080/09658211.2015.1086380

67. Thimbleby H, Cairns P. Reducing number entry errors: solving a
widespread, serious problem. J R Soc Interface. 2010;7(51):1429-1439.
doi:10.1098/rsif.2010.0112

68. Ashour A, Phipps DL, Ashcroft DM. Predicting dispensing errors in
community pharmacies: An application of the Systematic Human Error
Reduction and Prediction Approach (SHERPA). PLoS One. 2022;17(1):
e0261672. Published 2022 Jan 4. doi:10.1371/journal.pone.0261672
69. Cohen MR, Smetzer JL, Westphal JE, Comden SC, Horn DM. Risk
models to improve safety of dispensing high-alert medications in
community pharmacies. J Am Pharm Assoc (2003). 2012;52(5):584-602.
doi:10.1331/JAPhA.2012.10145

70. Poon EG, Cina JL, Churchill W, et al. Medication dispensing errors and
potential adverse drug events before and after implementing bar code
technology in the pharmacy. Ann Intern Med. 2006;145(6):426-434.
doi:10.7326/0003-4819-145-6-200609190-00006

LCONM You Asked for it Continuing Education July 2026

Page 14



