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Student and doctors’ handwriting and transcription
skills: how great is the potential for medical error?

Yimeng Zhang, Nicole Marie Zerafa, Simon Attard Montalto

Illegible handwriting and prescription errors within healthcare
settings have consistently been shown to affect patient wellbeing.
The aim of this study was to analyse the handwriting and
transcription skills in cohorts of undergraduate students and doctors
or varying levels of experience, and assess the impact of these skills
as a potential for prescription errors. Students and doctors were
asked to copy and complete a pre-prepared prescription including
five medications onto a standard hospital prescription chart. Every
participant’s handwriting was graded using a standard score, cross-
checked by two researchers and a further three independent
assessors.

166 prescriptions were completed by 137 students and 29 doctors,
of which 15 had some prior handwriting training. Handwriting quality
was of ‘print quality’ in 25% of the participants, legible in 50% and
poorly legible in 25%. Transcription and prescription errors were
made by 92% of all participants, with a mean and median of 2 errors
per participant. 111 errors made in the writing of patient’s name,
identification, age, height, weight and allergies. 422 errors were
identified in the prescriptions of the 5 given medications, including
the omission of drug details (53%), incorrect dosage (49%) and
incorrect instructions for administration (47%). Although some of
these errors were relatively minor, all could have resulted in serious
consequences if extrapolated to real patients.

78% of participants admitted to being concerned with poor
handwriting and would take appropriate action, 22% reported that
they would choose to ignore illegible texts. Undoubtedly, the causes
of prescription errors are multifactorial secondary to a combination
of individual and organisational factors and there are no
standardised methods to ensure error-free prescriptions. A
concerted effort to address this problem at undergraduate level, and
ongoing emphasis during and after medical training is essential if
medical errors and subsequent patient morbidity and medico-legal
costs are to be averted.
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INTRODUCTION

Illegible handwriting and prescription errors
within healthcare settings have consistently
been shown to affect patient wellbeing.
Mistakes may cause delayed treatment,
unnecessary tests and inappropriate/incorrect
prescriptions and doses, which can all
ultimately lead to decreased quality of patient
care causing significant morbidity and
mortality.'? This issue has also been
demonstrated to have adverse medico-legal
implications, as well as affecting the efficiency
of those working in healthcare, leading to
frustration and wasted time.3

The Institute of Medicine in the United States
(loM) reported that medical errors cause
approximately 44,000-98,000 preventable
deaths annually, of which, 7,000 deaths are
attributable to illegible handwriting alone.?
Indeed, doctors are known to have poor
handwriting, possibly due to their time
constraints and demands for multi-tasking.>
In the workplace, poor handwriting and related
practices should be brought to attention
without delay and remedial steps taken to
implement change and prevent unnecessary
patient harm in the future. Therefore, it is
crucial to assess the legibility of handwriting
within the medical profession at all levels from
student level, at the start of doctors’ careers
and after some years working in the field.®

The aim of this study was to analyse the
handwriting of, as well as identify prescription
errors made by both medical students and
doctors working in a large, busy National
General Hospital. This is to determine any
characteristics within these two populations
that may influence the quality of handwriting.
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METHOD

Subjects

The study was conducted at Mater Dei
Hospital, an 800-bedded National General
Hospital and incorporating the only State-run
Medical School in Malta. Students in the third
year through to fifth (final) year of the medical
course where recruited to take part in the
study. Students were selected by contacting
every third student within the class list of each
of the three student cohorts. Doctors ranging
from junior doctor through to consultant level
were randomly selected to take part in the
study. These included junior doctors in the First
and second year of their Ffoundation
programme, basic and higher specialists in
training, resident specialists and consultants
within a number of departments, including
Medicine, Surgery, Paediatrics, Psychiatry and
Anaesthesia. Other doctors who delivered
tutorials to the co-authors, according to a pre-
set rota prepared by the Medical School of
Malta, were also invited to participate. The
randomly selected students and doctors were
briefed and invited to participate. All were free
to decline or opt out without reservation at
any stage of the study.

Questionnaire

The handwriting of participants was assessed
by asking participants to complete a brief
questionnaire and copy a pre-set list of
medications onto a routine-issue Mater Dei
Hospital prescription chart. The questionnaire,
summarised in Figure 1, was divided into three
sections: the first requested simple participant
demographic data, including age, gender, and
current training/job level. The second part
consisted of the handwriting task: a fictional
patient admitted to hospital for treatment was
presented. He required five medications that
varied in the complexity of their generic name,
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route of administration, dose and frequency of
administration. An example of a correctly
completed drug chart is shown in Figure 2. The
participants were asked to transpose the five
medications from the narrative provided onto
the standard treatment chart, as a theoretical
exercise (not on the wards) and without any
time constraints. Participants were asked not
to sign the drug chart to maintain anonymity.

The final part of the questionnaire requested
self-reflective feedback from participants in
order to gauge their own attitude toward
legible handwriting. Participants were also
asked what action would they take when
encountering poor-to-decipher handwriting.
All participants were asked whether they had
had any prior training in handwriting skills, or
not.

Figure1 Summary of Questionnaire

art 1: Basic Information

Age: <20
21-30
31-40
41-50
51-60
261

M/F

Position: Student Year: 3,4, 5 / FY1 / FY2 / BST / HST / SR / Consultant

Department:

Part 2: Case Scenario

A 60-year gentleman, Mr Mario Borg, 1D 079165(M), 80Kg, DOB (4.2.1963) was admitted to MS7 ward, MDH. He was allergic to penicillin and
NSAIDS. He was prescribed the following medications: Paracetamol, five hundred milligrammes by mouth, as required for fever; Ipratropium

bromide, five hundred microgrammes by nebulizer, six hourly; Gentamicin naught point three per cent eye drops, three times a day;
Mogamulizumab one milligramme per kilogram intravenously, once a week for eight doses; Gliclazide sixty milligrammes slow release, by

mouth, once daily.

Please transcribe the above information of the case into the prescription sheets on pages 3 and 4.

Part 3: Questions

Before completing this part of the questionnaire, please fill in part 3, beginning overleaf.

1. Taking what you have written in the prescription on the next page, how would you rate what you have written in terms of legibility

when compared to your usual handwriting?

Much Worse Worse Same Better Much Better
= (5 & &
1 2 3 5
2. How much are you bothered by illegible text in this hospital?
Very Bothered  Quite Bothered 0 eWhat Hardly Not At All
- Bothered N .
@ o - s
1 2 3 4 5

3. What do you normally do when you encounter something which you could not read clearly in any hospital documentation? (Tick one or

more from the following)

i. | Ask a colleague for help

ii. | Call / speak to the person who wrote it to clarify

iii. | Try and find more information elsewhere

iv. | lgnore the text

v. | Other (please specify)

4. Have you ever had any formal training in handwriting/calligraphy?
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YES / NO
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Figure2 Example of correctly filled in Drug Chart
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Data Analysis

Each aspect of the completed treatment chart
was independently scored by two authors. The
drug name, its route, dose and frequency of
administration, as well as the date of the
prescription were assessed for legibility and
whether any errors were made on the
prescription. The list of errors reviewed is
shown in Table 1.

A rating scale for grading the degree of
legibility of the handwriting was designed. This
used a Likert-score from one to five, ranging
from: Print quality (=1); Clearly Legible (=2);
Moderately Legible (=3); Barely Legible (=4) and
Completely Illegible (=5). If a discrepancy was
noted between the score awarded by each of
the two authors, the better of the two scores
was taken as the final grade.
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Inter-assessor variability and any potential bias
was minimised by asking independent
assessors to review and grade every tenth
prescription. To this end, three independent
assessors who were fluent in English and
acquainted with the study investigators but
from outside of the field of Medicine were
invited to independently score treatment
charts. The scores awarded by these three
independent assessors: a fourth year English
student, a third year Psychology student and a
newly graduated lawyer, were then compared
with those awarded by the authors.

Anonymous data was collected and analysed
using unpaired t test, comparisons were made
between the results obtained from different
grades of students and doctors. A p value of
<0.05 was taken to represent a significant
association or difference.
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Table 1 List of errors analysed by medication

Drug
Paracetamol

Error

Spelling

Dosage

Dose Units

Frequency

Route

Indication

Ipratropium

Spelling

Bromide

Dosage

Dose Units

Frequency

Route

Gentamicin

Spelling

Dosage

Dose Units

Frequency

Route

Mogamulizumab

Spelling

Dosage

Dose Units

Frequency

Route

Stop Date

Gliclazide

Spelling

Dosage

Dose Units

Frequency

Route

Slow Release

Table 2 Data on questionnaires returned
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Student Year 3 49
Student Year 4 49
Student Year 5 39
Foundation
Doctor 8
Specialist Trainee 6
Senior Registrar 5
Consultant 9
1

Job Title Missing
Total 166
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RESULTS

A total of 150 students and 50 doctors were
invited to participate over a six-week period,
from March to April 2017. A total of 200
questionnaires were distributed and 166 (83%)
questionnaires were completed, 137 by
medical students and 29 by doctors. 15 (9%) of
the participants admitted to have had previous
handwriting training. The breakdown of the
results from the questionnaires collected is
shown on Table 2.

Handwriting quality

There were a total of 25 (15%) instances where
the grades awarded by the two authors did not
match. In those cases, the lower (better) grade
awarded was accepted for analysis. The third
party independent assessors reviewed 17
questionnaires, and in all cases awarded the
same grade as those given by the two authors.

In total, 41 participants (25%) had print-quality
handwriting, 84 (50%) were clearly legible, 36
(22%) moderately legible, five (3%) barely
legible and none were completely illegible.
Figures 3 and 4 show the breakdown of the
handwriting grades between the different
training levels with no statistical difference
noted between the student and doctor groups
(p=0.35).
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Errors in transcribing patient information

When transcribing the patient data onto the
‘Patient Information’ section of the Drug
Chart, participants recorded a total of 111
mistakes or omissions. 37 participants (22%)
failed to complete or inputted incorrect
information relating to the section on
allergies. 28 (17%) recorded an incorrect age
for the patient, 18 (11%) incorrect height, 9
(5%) incorrect weight, and 13 participants (8%)
made mistakes in the transcription of the
patient’s name, surname or identification
number.

Errors in prescription

The questionnaire required the participants to
transcribe five drugs into a drug chart using
their generic name, dose and frequency. A
total of 422 prescribing errors were made by
the 166 participants. 14 (8%) participants
handed in a faultless drug chart, 37 (22%)
committed a single error, 44 (27%) made two
errors, 31 (19%) three errors, and 49 (30%) of
participants made between four to nine
prescription errors (Figure 5). The most
common errors included: omitting the term
‘slow release’ for Gliclazide in 53% of cases,
not calculating the correct dose of
Mogamulizumab (49%), and omitting or
recording the incorrect indication ‘as required’
(PRN) for Paracetamol (47%), as shown in
Figures 6 and 7.
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Figure3 Breakdown of handwriting quality by participant grade

100%
90%
80%
70%
60% ¥ Print
50% B Clearly Legible
= Moderately Legible
0,
40% B Barely Legible
30% B Completely Illegible
20%
10%
O% T T T T T T
Student Student Student Foundation Specialist Senior  Consultant
Year 3 Year 4 Year 5 Doctor Trainee  Registrar
Figure4  Comparison of handwriting between students and doctors
100% -
90% -
80% -
70% -
60% - H Print
H Clearly Legible
0/ -
50% = Moderately Legible
40% - B Barely Legible
30% - B Completely Illegible
20% -
10% -
0% - -
Medical Students Medical Doctors
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Figure5 The number of prescription errors made per person
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Figure 6 Breakdown of prescription errors

® Spelling Error of Drugs

B Wrong Dose Value

® Wrong Dose Units

® Wrong/Missing Route

B Wrong/Missing Stop Date of
Mogamulizumab

= Wrong Frequency

B Omiting 'Slow Release' for Gliclazide

B Wrong/Missing Paracetamol PRN
Indication
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Figure 7 Prescription errors according to training grade (number per participant)
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3.5
B Wrong/Missing Paracetamol PRN
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Figure 8 Result of self-directed feedback
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B Ask colleagues for help

® Try to find more information elsewhere

Senior Consultant

Registrar

Foundation
Doctor

Specialist
Trainee

B Call/speak to the person who wrote it to clarify

B Ignore the text
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Self-reflective feedback

65% of the participants stated that their
handwriting in this exercise was similar to their
usual standard of handwriting. 23% of
participants perceived their handwriting as
“better” or "“much better” during the exercise,
whereas 12% thought their handwriting was
“worse than wusual”. The majority of
participants reported being “very” (36%) or
“quite bothered” (42%) by the legibility of
colleagues’ handwriting, with 6% reporting
that they were “hardly bothered” or "not
bothered at all”. There was no statistical
difference between the responses obtained
from the medical students and doctors
(p=0.93).

On questioning, 78% admitted to being
concerned with poor handwriting in the
healthcare work environment. In the event
that participants had difficulty reading a
prescription due to poor handwriting, 146
(88%) of participants reported that they would
ask colleagues for help, 96 (58%) would try to
find the information elsewhere and 37 (22%)
stated that they would ignore the text
completely (Figure 8).

DISCUSSION

Poor handwriting is a well-recognised problem
within healthcare settings despite being
described as “the dinosaur thatis long overdue
for extinction”.® It results in patient morbidity
and mortality,"* and leads to unnecessary
health costs and medico-legal expenses.” One
area where poor handwriting is particularly
problematic within hospital settings relates to
the writing of prescriptions and medication
errors, and these may result in significant
lawsuits and penalties, where both doctors
and pharmacists have been found guilty of
serious negligence.®'® Prescription errors
occur on average 52 times per 100 admissions
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and 24 times per 1,000 patient days.* The
financial implications of prescription errors
have been difficult to evaluate, with a
systematic review demonstrating the
economic impact of one prescription error to
range from €2.58 to €111,727.98.7 This study
assessed the handwriting skills of medical
students and doctors, as well as their own
perceptions of this problem.

In order to obtain a representative overview of
the problem, medical students from the three
clinical years of their training and doctors of
various grades were invited to participate in
the study. Handwriting was assessed according
to a pre-determined grading system, was
cross-checked for reproducibility by two of the
researchers, and further assessed by three
independent assessors who were not
otherwise involved in the study. In practice, a
difference in the handwriting grade awarded
by the two researchers occurred in just 15% of
166 questionnaires and prescriptions. The final
grade was verified in all cases when graded by
independent assessors who, unlike the
researchers, did not have the benefit of
knowing what the prescriptions read
beforehand. Furthermore, participants were
themselves asked to adjudicate their own
handwriting and 23% admitted to having made
an effort and filled in the study forms using
handwriting that was superior to their norm,
whereas 12% felt that they writing was worse
than usual. Overall, therefore, the handwriting
as presented in this study was deemed
representative of that of the participants on a
daily basis.

Unfortunately, recruitment of doctors was
suboptimal and the resulting doctor
subgroups were too small For effective
statistical comparisons. Nevertheless, for all
groups, handwriting quality was deemed to
reach ‘moderately legible’ or ‘barely legible’ in
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as many as 25% of participants. Others have
reported similar results with up to 15% of
medical and 37% of surgical case notes being
illegible, with just 24% having ‘excellent’
handwriting.’™'? Interestingly, 15 participants
(9%) admitted to having some form of prior
training in handwriting and, on analysis, these
scored higher grades (26% ‘print quality’, 53%
‘clearly legible’ and 20% ‘moderately legible’).

Overall, prescription errors were
commonplace and found in an alarming 92% of
all participants. Although third year students
made more errors compared with fourth and
final years, there was no statistical difference
within student groups and doctor grades.

Only 14 participants (8%) returned a perfect
questionnaire, whilst one individual made 9
errors. Indeed, this study reported an average
of 2 errors per participant (Figure 5), with no
difference in those who have had previous
handwriting training. Simple transcription of
patient details included 111 mistakes, all of
which could potentially be linked to
subsequent medication errors. Omissions
relating to allergies included two cases
documenting “No known allergies” when these
were clearly stated in the patient’sinformation
given to participants that, in the real world,
could prove very dangerous. Of more concern,
there were 422 errors in the actual
prescriptions of the five given medications,
including the omission of drug details in 53%
of cases, incorrect dosage in 49% and incorrect
instructions for administration in 47% of
prescriptions. Although some of these errors
were relatively minor, all could have resulted
in serious consequences if extrapolated to a
real patient.

The majority of participants (78%) admitted to
being concerned with poor handwriting in the
healthcare work environment and the majority
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would take appropriate action in an attempt to
circumvent any illegible script. Nevertheless,
22% still reported that they would ignore the
illegible writing, an attitude that could
potentially increase the risk of medication
errors.

This study was limited by a low recruitment
rate particularly with doctors that negated any
meaningful comparisons within this subgroup.
No account was taken for level of experience
although, interestingly, third year students
made more errors than their colleagues in Final
year. Sources of error were not limited to
handwriting alone and, indeed, transcriptional
and other prescribing variables also
contributed to many of the errors identified. A
real-life study Ffocusing on actual drug
prescriptions in the workplace would go some
way to circumventing these limitations.
Despite these limitations, and although this
study comprised a theoretical ‘paper’ exercise,
if extrapolated into real life, the findings
would amount to a significant and worrying
level of errors on every prescription chart.

Traditionally, doctors have a reputation for
poor handwriting and some have argued that
this is secondary to the nature and pressure of
the job.>'3 Others have reported that doctor’
handwriting is no better or worse than non-
medics.''> Either way, all typographical errors
carry a significant financial burden and, for
example in the UK, the cost to online business
from such errors has been estimated to run in
the millions.'® This burden is, however,
considerably greater when medical or
prescription errors are concerned due to the
added sequelae on health, adverse events and,
in some cases, mortality. The need, therefore,
to eradicate this preventable problem with all
its implications, cannot be understated. A
comprehensive approach to a solution is
required.> This may include penmanship
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classes, the use of self-inking stamps to
heighten prescriber’  awareness  and
traceability,>'""® use computer generated
prescribing, voice activating systems and, as
this study would support, routine training for
medical students.3>'820 Some countries and
states have gone one step further and have
introduced legislation for good handwriting
and impose fines if errors result.?'-2?

CONCLUSION

The Medical Defence Union lists “Thou shalt
write legibly” top of their ‘things to do’ list.??
Therefore, the aim should be to achieve legible
handwriting of near-print quality at all times,

but particularly when it comes to areas that are
susceptible to medical errors that may resultin
harm to the patient with medico-legal
implications. This study has shown that this
ideal is clearly not being reached and,
moreover, the lack of concern for illegible
handwriting is worrying. Undoubtedly, the
causes of prescription errors are multifactorial
secondary to a combination of individual and
organisational Ffactors and there are no
standardised methods to ensure error-free
prescriptions. A greater emphasis on correct
and safe prescribing during formative medical
education and training is required, and should
also address issues relating to the quality and
clarity of handwriting.

REFERENCES

1. Phillips DP, Bredder CC. Morbidity and mortality
from medical errors: an increasingly serious public
health problem. Annu. Rev. Public Health. 2002
May;23(1):135-50.

2. Linda TK, Corrigan JM, Donaldson MS. Errors in
health care: a leading cause of death and injury. In
To erris human: Building a safer Health System.
Committee for Quality in Health Care America,
Institute of Medicine. National Academic Press,
Washington. 2000; p26-39.

3. Sokol DK, Hettige S. Poor handwriting remains a
significant problem in medicine. JR Soc Med. 2006
Dec; 99(12): 645-6.

4. Lewis PJ, Dornan T, Taylor D, Tully MP, Wass V,
Ashcroft DM. Prevalence, incidence and nature of
prescribing errors in hospital inpatients. Drug
safety. 2009; 32(5): 379-389.

5. Sadananda NB. Doctor's handwriting: a review.
Manipal J Med Sci. 2016: 1(1): 38-45.

6. Leape L, Berwick D. Safe health care: are we up to
itz BMJ 2000; 320: 725-6.

Malta Medical Journal Volume 32 Issue 03 2020

7. Walsh EK, Hansen CR, Sahm LJ, Kearney PM,
Doherty E, Bradley CP. Economic impact of
medication error: a systematic review.
Pharmacoepidemiol Drug Saf. 2017; 26(5): 481-497.

8. Hirshborn C. Poor penmanship costs MD $225,000.
CMAJ. 2000; 162(1):91.

9. Stevens GE. Illegible handwriting and professional
negligence. Med Trial Techn Quart. 1981; 27(4):
424-31.

10. Asicioglu FR. A case due toillegible prescription. J
Punjab Acad Forensic Med Toxicol. 2011; 11(1).

11. Rodriguez-Vera F, Marin Y, Sanchez A, Borrachera
C, Pujol E. Illegible handwriting in medical records.
J R Soc Med 2002; 95: 545-6.

12. Gakhar H, Sawant N, Pozo J. Audit of the legibility
of operation notes. In: Royal College of Surgeons of
Edinburgh Audit Symposium 2005. Edinburgh: RCS
Ed, 2005.

13. Goldsmith H. The facts on the legibility of doctors’
handwriting. Med J Aust. 1976; 2(12): 462-3.

14. Berwick DM, Winickoff DE. The truth about the
doctors’ handwriting: a prospective study. BMJ.
1996; 313(7072): 1657-8.

42



15.

16.

17.

Malta Medical Journal

Schneider KA, Murray CW, Shadduck RD, Meyers
DG. Legibility of doctors’ handwriting is as good (or
bad) as everyone else’s. Qual Saf Health Care. 2006;
15(6): 445.
http://dx.doi.org/10.1136/qshc.2006.018911

Spelling mistakes ‘cost millions’ in lost online sales.
BBC News, Education, July 2011. Available at:
http://www.bbc.co.uk/news/mobile/education-
14130854+#tsa-link_location=more-
story1&intlink_from_url=https%3A%2F%2Fwww.b
bc.com%2Fnews%2Feducation-
18158665&intlink_ts=1564520502927&story_slot=
1-sa

‘Handwriting challenged’ doctors to take
penmanship class at Cedars-Sinai Medical Center.
2000. Available

at: http://www.sciencedaily.com/releases/2000/04/
000426155803.htm

Volume 32 Issue 03 2020

18.

19.

20.

21.

22.

Boehringer PA, Rylander J, Dizon DT, Peterson MW.
Improving the quality of the order-writing process
for inpatient orders in a teaching hospital. Qual
Manag Health Care. 2007; 16(3): 215-8.

Meyer TA. Improving the quality of the order-
writing process for inpatient orders and outpatient
TA [prescriptions. Am J Health Syst Pharm.2000;
57(s4):s18-22.

Jain A, Rastogi P. Doctor, is your writing legible?
Indian J Med Ethics. 2009; 6(1): 42.

Hughes C. Thou shalt write legibly. BMJ. 2003; 327:
s67-8.

Banal RK. Court directs doctors in India to write
legibly. Med Leg J. 2005; 73(3): 111. Norwell N. The
ten commandments of record

keeping. JMDU 1997;13: 8-9.

43





