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Background: It has been estimated that 1–2% of US inpatients are harmed by medication errors, the
majority of which are errors in prescribing. The UK Department of Health has recommended that seri-
ous errors in the use of prescribed drugs should be reduced by 40% by 2005; however, little is known
about the current incidence of prescribing errors in the UK. This pilot study sought to investigate their
incidence in one UK hospital.
Methods: Pharmacists prospectively recorded details of all prescribing errors identified in non-obstetric
inpatients during a 4 week period. The number of medication orders written was estimated from a 1 in
5 sample of inpatients. Potential clinical significance was assessed by a pharmacist and a clinical
pharmacologist.
Results: About 36 200 medication orders were written during the study period, and a prescribing
error was identified in 1.5% (95% confidence interval (CI) 1.4 to 1.6). A potentially serious error
occurred in 0.4% (95% CI 0.3 to 0.5). Most of the errors (54%) were associated with choice of dose.
Error rates were significantly different for different stages of patient stay (p<0.0001) with a higher error
rate for medication orders written during the inpatient stay than for those written on admission or dis-
charge. While the majority of all errors (61%) originated in medication order writing, most serious
errors (58%) originated in the prescribing decision.
Conclusions: There were about 135 prescribing errors identified each week, of which 34 were poten-
tially serious. Knowing where and when errors are most likely to occur will be helpful in designing ini-
tiatives to reduce them. The methods developed could be used to evaluate such initiatives.

There is growing concern over the frequency with which
patients are harmed by medical error; major policy docu-
ments on this problem have recently been published in

both the UK1 and the US.2 Medication errors are one of the
most common types of medical error.3 It has been estimated
that 1–2% of patients admitted to US hospitals are harmed as
a result of medication errors,4 the majority of which are errors
in prescribing.5 6

In the UK a recent Department of Health report recom-
mended that serious errors in the use of prescribed drugs
should be reduced by 40% by 2005.1 In order to achieve this goal
we need to know the current frequency with which errors occur,
which types are most common, and which are potentially seri-
ous. Even more recently, a report from the UK Audit
Commission7 further emphasised the problem of medication
errors in UK hospitals and highlighted the importance of
hospital pharmacists in preventing them. We know that US
pharmacists identify and prevent prescribing errors in 0.3–1.9%
of all inpatient medication orders written.8–11 We have no idea of
the equivalent figure for the UK where very different systems
are used for the prescription and administration of medication.
Studies of pharmacists’ interventions have been carried out in
UK hospitals12–14 but interventions are made for many reasons
other than in response to prescribing errors. This paper
describes a pilot study of the incidence, types, and clinical
significance of prescribing errors in a UK hospital. Our

objectives were to estimate the incidence of prescribing errors in

inpatients in this hospital, to describe the stages of the inpatient

stay in which they happen, to explore where in the prescrib-

ing process they occur, and to evaluate their clinical significance.

METHODS
Setting
The study was performed in a 550 bed teaching hospital oper-

ating a typical UK ward pharmacy service. Briefly, this

involved prescribers hand writing inpatient medication orders

onto a formatted drug chart; this same document was used by

nursing staff to determine the doses due at each medication

round and to record their administration. Ward pharmacists

routinely examined drug charts each weekday to initiate the

supply of any drugs not stocked on the ward and to check that

all medication orders were clear, legal, and clinically appropri-

ate. At the study hospital any prescribing errors identified

were dealt with in one of two ways: (1) if medication orders

were ambiguous but the pharmacist could deter-

mine the medication intended, he or she would endorse the

drug chart accordingly; (2) if the pharmacist was not certain

of the medication intended or if the error concerned more

fundamental errors in the choice of drug or dose, the

prescriber would be contacted to resolve the issue.

The study took place during a 4 week period from mid-June

to mid-July 1999 and, in line with many other stud-

ies of adverse events, included all non-obstetric inpatients.

Prescribers were unaware of the study in order to avoid

changes in behaviour. Ethics committee approval was ob-

tained.

Definitions
We had previously developed a definition of a prescribing error

using the Delphi technique.15 Accordingly, a clinically mean-

ingful prescribing error was defined as a prescribing decision

or prescription writing process that results in an uninten-

tional, significant reduction in the probability of treatment

being timely and effective or increase in the risk of harm, when

compared with generally accepted practice. Prescribing with-

out taking into account the patient’s clinical status, failure

to communicate essential information, and transcription

errors were all considered prescribing errors. However, failures

to adhere to standards such as national guidelines or the
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drug’s product licence were not considered errors if this

reflected accepted practice.15

Identification and classification of prescribing errors
Prescribing errors were identified by the 25 ward pharmacists

at the study hospital as part of their routine prescription

monitoring duties. The pharmacists were given two training

sessions during which the study methods and definitions were

described in detail. Prescribing errors were included if they

met the study definition, regardless of how the pharmacist

resolved them. As well as a description of the error itself,

pharmacists were asked to record details of where the error

was identified (on the wards or in the pharmacy department),

the grade of prescriber responsible, the stage of patient

stay involved (patient admission, remainder of inpatient stay,

transcription of a new inpatient drug chart, or discharge), and

the components of the prescribing process (need for drug,

select specific drug, select dose, give administration instruc-

tions, and provide instructions for supply) in which the error

occurred. This latter classification system was adapted from

the stages of the drug use process.12 Using their judgement

and any conversation held with the prescriber to rec-

tify the error, pharmacists were also asked to indicate whether

they believed the error to originate in the prescribing decision

or in the prescription writing process; this classification was

then checked by one of the investigators (BD).

Clinical significance
One of the investigators (BD) grouped similar errors together

and classified each group as either “potentially serious” or

“not serious”. A senior clinical pharmacologist (MS) reviewed

these classifications independently. The two then met and

resolved any disagreements together.

Calculating the number of medication orders written
To obtain a suitable denominator with which to calcu-

late the error rate, it was necessary to estimate the number of

medication orders written during the study period. It was

estimated that 2910 non-obstetric hospital episodes16 would

fall wholly or partially within the data collection period. A

sample of 339 non-obstetric episodes was required to estimate

the number of medication orders written during the study

period using a precision of ±5% and a confidence interval of

95%.17 This is approximately a 1 in 9 sample. However, since it

was convenient to sample according to the last digit

of the hospital number, the sample was eventually larger,

comprising 1 in 5 patients. Patients were allocated hospital

numbers sequentially on first referral to the hospital, so this

method was unlikely to result in systematic bias.

Four methods were used to identify the patients in the

sample:

(1) All discharge prescriptions dispensed in the main

pharmacy were examined daily.

(2) A patient administration system (PAS) report was

produced daily showing the previous day’s discharges. This

allowed any patients discharged without medication to be

identified.

(3) A report was obtained of all inpatients remaining in the

hospital at the end of the study period.

(4) A PAS report was produced after the study’s completion to

identify any additional patients whose discharge, death, or

transfer had been entered retrospectively.

The medical notes for each non-obstetric patient in the sample

were retrieved and all medication orders dated during the

study period counted. “Once only” and “when required”

medication and intravenous fluids were included; medication

prescribed only on anaesthetic charts was excluded, as were

blood products and oxygen. Where discharge medication

orders were written but not dispensed—for example, because

patients had their own supplies of medication—these were

included. As with prescribing errors, medication orders were

classified as being written on a patient’s admission, during the

remainder of the patient’s stay, during the transcription of a

new inpatient drug chart, or at discharge.

Data analysis
The number of medication orders written during the study

period for the whole study population was estimated and the

percentage containing a prescribing error was calculated

together with its confidence interval.18 Each medication order

could be associated with only one prescribing error. Separate

prescribing error rates were calculated for medication orders

written at each stage of patient stay and a χ2 test used to test

the null hypothesis that these error rates were the same. Both

serious and less serious errors were classified according to

stage of patient stay, components of the prescribing process,

and whether they originated in the prescribing decision or in

the prescription writing process. χ2 tests were again used to

test the null hypotheses that the distributions of serious and

less serious errors were the same.

RESULTS
Medication orders written
There were 459 hospital episodes in the 1 in 5 sample; the

medical notes were retrieved for 445 of these (97%). For these

Table 1 Estimated numbers of medication orders
written for the study population

Type of medication order No (%)

Inpatient medication orders written on
admission

11485 (32%)

Inpatient medication orders written during
remainder of patient stay

15756 (44%)

Medication orders rewritten onto new
inpatient drug charts

3620 (10%)

Medication orders for discharge medication 5307 (15%)
Total 36168 (100%)

Table 2 Prescribing errors according to stage of patient stay, expressed as percentages of the number of medication
orders of that type

Stage of patient stay No of medication orders Serious errors Other errors Total errors

Inpatient medication orders written on admission 11485 28 (0.3%) 119 (1.0%) 147 (1.3%)
Inpatient medication orders written during
remainder of patient stay

15756 83 (0.5%) 198 (1.3%) 281 (1.8%)

Medication orders rewritten onto new inpatient
drug charts

3620 13 (0.4%) 23 (0.6%) 36 (1.0%)

Medication orders for discharge medication 5307 17 (0.3%) 52 (1.0%) 69 (1.3%)
Unknown 0 1 4 5
Total 36168 142 (0.4%) 396 (1.1%) 538 (1.5%)
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episodes a total of 7013 medication orders were written

during the study period, so it can be estimated that 36 168

medication orders were written for the entire population dur-

ing this period (table 1), equivalent to nearly 1300 per day. The

mean number of medication orders written during the study

period for each hospital episode was 15.8 (95% CI 14.4 to

17.1).17

Prescribing errors identified
Pharmacists reported 651 incidents; however, 113 related to

advice giving and formulary issues and did not meet the

study’s definition of a prescribing error. A total of 538

prescribing errors were therefore included, giving an overall

prescribing error rate of 1.5% (95% CI 1.4 to 1.6). Of these, 90%

were identified on the wards, the remainder in the pharmacy

department. The grade of the prescriber was recorded for 482

(90%) of the prescribing errors; 10 (2%) were pre-

scribed by consultants, 46 (10%) by registrars, 269 (56%)

by senior house officers, and 157 (33%) by junior house offic-

ers. The drugs most commonly involved were paraceta-

mol (34 errors), morphine (21), diamorphine (18), metoclo-

pramide (18), and beclomethasone (16).

Table 2 presents the errors according to stage of patient stay;

overall error rates for each stage of patient stay were different

(p<0.0001; χ2 test) with the highest error rates identified for

new medication orders written during the inpatient stay. Table

3 shows the errors according to the components of the

prescribing process. According to the pharmacists’ assess-

ments, 39% of the prescribing errors originated in the

prescribing decision and 61% in medication order writing.

There were large differences between wards and pharma-

cists in terms of the numbers of errors identified with the

highest numbers of errors being identified on the vascu-

lar surgery, renal, infectious diseases and intensive care wards.

Clinical significance
It was concluded that 142 errors (26%) were potentially seri-

ous, equivalent to 0.4% of all medication orders written (95%

CI 0.3 to 0.5). Examples of potentially serious and less serious

errors are given in table 4. Many of the potentially serious

errors would be expected to have resulted in significant

patient harm had they not been intercepted. There were less

dramatic differences between pharmacists in terms of the

numbers of serious errors reported.

When analysed according to stage of patient stay (table 2),

the distribution of serious errors is not significantly different

from that for other errors (p=0.06; χ2 test). However, when

classified according to the components of the prescrib-

ing process (table 3), the distribution of serious errors is

significantly different from that for other errors (p<0.0001; χ2

test) with a higher proportion of serious errors occurring in

the components of identifying the need for drug treatment

and selecting the drug dose.

When only the serious errors were examined, 58%

originated in the prescribing decision and 42% in medication

order writing. This is a different distribution from that for

non-serious errors in which the majority (68%) occurred in

medication order writing (p<0.0001; χ2 test).

DISCUSSION
Incidence and types of prescribing errors
Pharmacists identified and rectified a prescribing error in 1.5%

of all medication orders written, of which about one quarter

were potentially serious and likely to result in patient harm.

All were identified by the routine hospital pharmacy service.

These figures are comparable to those quoted in US

studies,8–11 although there may be some differences in the

definitions of an error used.

Table 3 Serious errors and other errors categorised according to components of the
prescribing process

Component of prescribing process Serious errors Other errors Total

Need for drug therapy 47 (33%) 49 (12%) 96 (18%)
Select specific drug 12 (8%) 21 (5%) 33 (6%)
Select drug dose 78 (55%) 211 (53%) 289 (54%)
Give administration instructions 5 (4%) 46 (12%) 51 (9%)
Give instructions for supply of product 0 69 (17%) 69 (13%)
TOTAL 142 (100%) 396 (100%) 538 (100%)

Table 4 Examples of errors identified

Potentially serious prescribing errors Less serious prescribing errors

An elderly patient was prescribed 10 ml IV diazepam (equivalent to 50 mg)
to be given when required, instead of the intended 10 mg.

A patient already taking lansoprazole 30 mg daily was additionally
prescribed ranitidine 150 mg twice daily.

Captopril 250 mg twice daily was prescribed when 25 mg twice daily was
intended.

Beclomethasone inhaler was prescribed without specifying the intended
strength (100 µg per inhalation).

A patient had a phenytoin level of 5.5 mg/l on a dose of 350 mg daily. The
dose was erroneously reduced to 120 mg daily.

A patient was prescribed 20 mg lansoprazole daily when 30 mg was
intended. Capsules are available only as 15 mg or 30 mg strengths.

A patient was prescribed metoclopramide 10 mg 8 hourly on each of his 3
drug charts, resulting in the patient receiving 90 mg daily until the pharmacist
intervened.

Isosorbide dinitrate was prescribed instead of isosorbide mononitrate.

Intravenous ranitidine 50 mg tds was inadvertently omitted for a critically ill
patient with peptic ulcer disease whose drug chart was rewritten.

Glyceryl trinitrate was prescribed without specifying the dose or formulation
to be administered.

Sustained release nifedipine 20 mg daily prescribed when 20 mg twice
daily was intended.
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In the study hospital an average of nearly one inpatient

medication order was written every minute. If we assume that

most prescribing takes place between 08.00 and 18.00 hours,

Mondays to Fridays, then one inpatient medication order is

written about every 20 seconds. It is not surprising that this

act is sometimes accompanied by error. In this hospital there

were about five potentially serious errors every day.

This is not acceptable, particularly as two of these arose in

writing medication orders on admission or discharge, or

rewriting new drug charts—tasks which are based mainly on

transcription.

Most of the prescribing errors were made by the more jun-

ior medical staff. However, these are the staff responsible for

the majority of prescribing in hospital inpatients and it is not

possible to draw conclusions about the grades of prescriber

most likely to make errors. We initially attempted to measure

the frequency of prescribing by each grade of staff but it

proved impossible to identify many of the prescribers from

their signatures.

It was found that the highest rates of both serious and less

serious errors were for medication orders written during

patients’ stay (overall error rate 1.8%; serious error

rate 0.5%). However, it is also of concern that rewriting

inpatient drug charts and writing discharge prescriptions—

tasks based mainly on transcription—were associated with an

overall error rate of at least 1% and a serious error rate of at

least 0.3%.

In terms of the components of the prescribing process, most

of the errors concerned selection of the drug dose. This was

also found to be the case in previous US studies.6 8 10 11 Poten-

tially serious errors occurred mainly in deciding whether or

not drug treatment is required and in selection of the drug

dose. Although the majority of all errors were judged to origi-

nate in medication order writing, most of the serious errors

were considered to originate in the prescribing decision.

We also found that error rates varied greatly between wards.

The extent to which this reflects differences in prescrib-

ing error rates, prescribing volume, or pharmacists’ data col-

lection, experience or grade is unknown. A previous study

suggests that ward type, amount of time spent on the ward,

and pharmacist grade all affect the number of clinical

interventions made.13

Reflections on the methodology
The errors reported here were all identified and rectified by

pharmacists. Other studies of adverse events in hospital inpa-

tients have used reviews based on medical notes and have

focused on those errors that resulted in patient harm.3 5 6 19 We

do not know whether the errors that result in patient harm

differ substantially from those that are identified before harm

can result. The main advantage of our method is that pharma-

cists routinely see all drug charts and all patients each week-

day, as well as being part of the multidisciplinary team at the

time of the patient’s treatment. They will therefore be seeing

and talking to the patient and the medical team and will have

more information about each patient available to them than to

those retrospectively reviewing the medical notes. The main

disadvantage is that pressure of workload means that there

may be under-reporting and variation between pharmacists in

terms of their data collection. Unfortunately, we do not know

how many errors were not detected or how many were

detected but not reported. Further work is needed to establish

the reliability of the identification and documentation of pre-

scribing errors by pharmacists.

Although targets such as those set by the UK Department of

Health1 focus on serious errors, there is relevance in studying

all errors. Many types of error may be unlikely to result in

harm in one drug or patient but may be more seri-

ous in another. However, our simple assessment of risk should

be enhanced in future studies by recording whether or not the

patient received the drug before the error was corrected,

together with a more robust assessment of severity.20 Further

work is also needed to establish the validity of the methods

used to classify errors as originating in the prescribing

decision or in the prescription writing process.

The study hospital was a teaching hospital; we do not know

how this is likely to have affected the results. One study of

interventions by UK pharmacists suggests that bed mix is an

important predictor of the intervention rate.13 Since this is

likely to be different between teaching and non-teaching hos-

pitals, and between one hospital and another, the findings

may have been quite different in another setting. The time

period studied was towards the end of a junior medical staff

rotation; we do not know how the error rate may have differed

had the study taken place at the beginning of a new rotation.

Recommendations
Our method used the pharmacy service that exists in nearly all

hospitals21 and therefore has the potential to be widely

applied. It is ironic that this study is the first in the

UK of its type, while merely formalising existing services con-

ducted by the ward pharmacist. It is one example of useful

data not being routinely used to help reduce errors. One of us

previously started an annual survey of interventions by hospi-

tal pharmacists, many of which were related to prescribing

errors,13 14 and suggested that these findings could be incorpo-

rated into a regular monitoring and feedback sys-

tem.22 At present, pharmacists routinely intercept errors but

only give the feedback to the prescriber. While prevent-

ing and correcting errors, this has two problems: (1) errors are

not shared across the team23 and (2) this does not enable us to

study hospital-wide and national issues nor to develop

strategies for their reduction. The recent focus on errors by the

UK Department of Health,1 the US Institute of Medicine,2 and

the UK Audit Commission7 means that now may be an appro-

priate time to revisit these ideas.

Taking the results as a whole, prescribers need to take heed

of the need for a drug, choosing the dose, and of any acts of

transcribing. The role that pharmacists play in the detection

and correction of error needs to have greater recognition and

to be formalised into a routine monitoring and feedback sys-

tem. However, pharmacists are unable to prevent all errors due

to time delays between prescribing and their see-

ing the drug chart, and because of limitations in the experi-

ence, knowledge, and workload of individual pharmacists. The

impact of changes to pharmacy services or interventions such

as the introduction of computerised prescribing could be

measured using similar methodology to that used in this

study. A study of the causes of some of the prescribing errors

identified in this study has been published elsewhere.24
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Key messages

• Nearly 10 000 medication orders were written each week
during the 4 week study period.

• A prescribing error occurred in at least 1.5% of these, of
which a quarter were potentially serious.

• All the errors were identified by hospital pharmacists and
drawn to the prescriber’s attention.

• Most of the errors related to the choice of drug dose.
• The methods used in this pilot study could be used in a

larger study to evaluate the impact of initiatives to reduce
prescribing errors and their consequences, and could be
used for routine error monitoring in hospitals.
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