Original Research

@Therapeutic Advances in Psychopharmacology

Ther Adv Psychopharmacol
(2011) 1(4) 101110

DOI: 10.1177/
2045125311417299

© The Author(s], 2011.
Reprints and permissions:
http://www.sagepub.co.uk/
journalsPermissions.nav

Medicines reconciliation on admission to
inpatient psychiatric care: findings from a
UK quality improvement programme

Carol Paton, Samantha Mcintyre, Sumera F. Bhatti, Amber Shingleton-Smith,
Richard Gray, David Gerrett and Thomas R. E. Barnes

Abstract:

Objective: Medication errors are a common cause of avoidable morbidity, and transfer between
clinical settings is a known risk factor for such errors. Medicines reconciliation means there is
no unintended discrepancy between the medication prescribed for a patient prior to admission
and on admission. Our aim was to improve the quality of practice supporting medicines
reconciliation at the point of admission to a psychiatric ward.

Methods: An audit-based quality improvement programme (QIP), using the proxy measure for
medicines reconciliation of two or more sources of information being consulted about current
medicines, and compared.

Results: At baseline audit, 42 Trusts submitted data for 1790 patients. At re-audit 16 months
later, 43 Trusts submitted data for 2296 patients. While doctors were most commonly identified
in Trust policies as having overall responsibility for medicines reconciliation, the task was most
often undertaken by pharmacy staff, with most activity occurring within 24 h of admission. The

proportion of patients in whom medicines reconciliation was possible was 71% at baseline
and 79% at re-audit. In such patients, discrepancies were identified in 25% at baseline and
31% at re-audit; a small proportion of these discrepancies were clearly clinically significant.
Conclusions: This QIP achieved modest improvement in medicines reconciliation practice.
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Introduction

Medication error is recognized as a common
cause of avoidable morbidity and mortality
across all areas of healthcare [Dean Franklin
et al. 2005]. In hospitalized patients, approxi-
mately 20% of clinical negligence claims are
due to medication error [Audit Commission,
2001]. It is therefore a clinical priority to under-
stand the causes of these errors and develop
systems to minimize them.

Errors can happen at the point a medicine is pre-
scribed, dispensed or administered. At each stage
in the process the root cause may be a simple
lapse in concentration, a problem with decision
making or a knowledge deficit. The point of
transfer between care settings, and in particular
hospital admission, is a known period of high
risk for prescribing errors [National Institute for

Health and Clinical Excellence and National
Patient Safety Agency, 2007]. Immediately prior
to admission, a patient may be taking a combina-
tion of medicines, some of which may have been
prescribed in primary care, some by a hospital
specialist, and some may have been obtained
without the need for a prescription. It is therefore
unlikely that any single source will consistently
provide accurate and reliable information about
all medicines that are being taken. In the UK, a
technical patient safety solution was issued jointly
by the National Institute for Health and Clinical
Excellence (NICE) and the National Patient
Safety Agency (NPSA) in December 2007 with
the requirement that the recommendations be
implemented by December 2008 [National
Institute for Health and Clinical Excellence and
National Patient Safety Agency, 2007]. The
safety solution focused on the importance of
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Table 1. National Institute for Health and Clinical Excellence and National Patient Safety Agency recommen-
dations for medicines reconciliation [National Institute for Health and Clinical Excellence and National Patient
Safety Agency, 2007].

medicines reconciliation, the aim of which is to
ensure that medicines prescribed on admission
to hospital do not differ unintentionally from
those that the patient was taking immediately
prior to admission. It is recommended that this
is achieved by: collecting information on current
medication using the most recent and accurate
sources of information to create a full and current
list of medicines (for example, the primary
care repeat-prescribing record supplemented by
information from the patient and/or carer);
checking or verifying this list against the current
prescription chart in the hospital, ensuring
any discrepancies are accounted for and actioned
appropriately; and communicating, through
appropriate documentation, any changes, omis-
sions and discrepancies. Further recommenda-
tions contained in the patient safety solution are
shown in Table 1.

The Prescribing Observatory for Mental Health
(POMH-UK) conducts quality improvement
programmes (QIPs) that focus on different
aspects of prescribing practice in mental health
services in the UK. We report here on the find-
ings from a QIP on medicines reconciliation in
psychiatric inpatient settings.

Methods

POMH-UK invited all NHS Trusts in the UK
providing specialist mental health services to par-
ticipate in an audit-based quality improvement
programme focusing on medicines reconciliation.
Clinical and clinical audit staff from each Trust
that agreed to take part were invited to attend a
regional introductory workshop to discuss and
review the aims, objectives and methods of the
QIP. Comments and discussions at the work-
shops led to refinements of the audit methods
and data collection tool.

Initially, a questionnaire was sent to each partic-
ipating Trust. The following data were collected:
whether the Trust had an approved (or draft)
policy for medicines reconciliation that covered
patients being admitted to hospital; whether the
policy stated who (which group/groups of clinical
staff) was responsible overall for ensuring medi-
cines reconciliation was completed; and whether
the policy specified the sources of information
that should be used to determine which medi-
cines in which doses the patient was taking
prior to admission, the timeframe over which
this should occur, and where in the patient’s clin-
ical record this information should be
documented.

At baseline (February 2009) an audit of clinical
practice was conducted. A bespoke audit tool was
supplied to each participating Trust with instruc-
tions that copies should be made available to
allow clinical teams in acute adult, acute elderly
and forensic wards to audit a minimum of five
consecutive admissions each, working backwards
from the end of February 2009. The instructions
also specified that the data should be gathered
after the patient had been admitted for at least
7 days. The following data were collected for
each patient: age, sex, ethnicity, diagnostic
grouping using International Classification of
Diseases, 10th revision (ICD-10) codes, time of
admission, whether the patient was detained
under the Mental Health Act, and the clinical set-
ting in which the patient was treated (acute adult,
acute elderly, or forensic ward); and documented
details of medicines prior to admission (pre-
scribed and nonprescribed), and whether these
were being taken.

For each patient, the clinical team were asked
which (if any) sources of information about med-
ication they had checked within 24 h, 3 days and
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1 week of admission to hospital, and whether any
of these sources identified a discrepancy (i.e.
yielded information that was different from that
obtained from the initial or primary source).
Members of the clinical team were also asked
whether a pharmacist and/or medicines manage-
ment technician had been involved in medicines
reconciliation and, if so, how long after admission
this had taken place. The clinical records were
then cross-checked to determine whether the
actions taken by the clinical team were docu-
mented, providing a measure of whether what
was written accurately reflected what was done.
Finally, clinical teams were given the option of
giving narrative accounts of any discrepancies
found during the process of medicines reconcili-
ation. The primary purpose of this additional
data collection was to inform discussion within
Trusts and individual clinical teams of the
nature of medicines reconciliation errors locally,
and not to generate national data that would be
suitable for methodologically robust qualitative
review.

Data were collected using SNAP (electronic
survey software), and stored and analysed using
SPSS.

Each Trust was subsequently provided with a
customized audit report that contained: the
national findings; their overall performance in
relation to the standards benchmarked against
other participating Trusts and the total national
sample; and, finally, the performance of each
clinical team in that Trust benchmarked against
the Trust as a whole and the total national
sample. Each participating Trust was identified
by a numerical code known only to that Trust
and POMH-UK. POMH-UK did not have
access to the key to team codes. Trusts were
also provided with customized slide sets to facil-
itate local dissemination of the audit findings,
and an Excel file containing their own data for
further local analysis if desired.

A re-audit of clinical practice, using the same
data collection tool and methods as at baseline,
was conducted 16 months later (June 2010).

Results

Questionnaire

A total of 45 Trusts submitted a completed
questionnaire describing the status and content
of their medicines reconciliation policy. Out

of these, 21 Trusts had an approved stand-
alone policy for medicines reconciliation, 4 had
included medicines reconciliation as part of a
policy that had a wider scope, 11 had a policy
in draft form and the remaining 9 did not have
a policy in any form. Of the 36 Trusts that had a
policy, 32 stated who had overall responsibility
for ensuring medicines reconciliation was under-
taken: this was the admitting doctor (10 Trusts),
pharmacist (6 Trusts), pharmacy/medicines man-
agement technician (5 Trusts), doctor from
the clinical team providing care for the patient
(2 Trusts), consultant psychiatrist (1 Trust),
nurse (1 Trust) or other member of staff
(7 Trusts). The sources of information that
should be used to access accurate information
about a patient’s medication were described in
35 policies and the timeframe over which this
should be done in 30 (within 1day in 10
Trusts, 2days in 2 Trusts, 3 days in 8 Trusts,
7days in 1 Trust, and other timeframes in 8
Trusts). There were 32 policies that stated
where in a patient’s clinical record information
pertaining to medicines reconciliation should be
recorded. Only 10 (22%) policies could be con-
sidered comprehensive in that they covered all of
the following: who was responsible, in what time-
frame and where medicines reconciliation should
be documented in the clinical records.

Audits of clinical practice

Patient samples. At baseline, 42 Trusts submit-
ted data for 1790 patients under the care of 375
clinical teams. At re-audit, 43 Trusts submitted
data for 2296 patients under the care of 455 clin-
ical teams. Five Trusts that participated at base-
line did not participate at re-audit and six Trusts
participated for the first time at re-audit.

The characteristics of patients in the baseline and
re-audit samples, including demographics, diag-
nostic groupings, Mental Health Act status and
types of admitting service, are shown in Table 2.
With respect to the time of admission, in the
baseline audit, 44% were admitted between
9a.m. and 5p.m. Monday to Friday, 33%
between 5p.m. and 9a.m. on weekday nights,
and 16% at the weekend, between 5 p.m. Friday
and 9 a.m. Monday. For the remaining 7%, the
time of admission was unknown. The respective
figures at re-audit were 45%, 33%, 17% and 5%.

Clinical teams’ accounts of medicines
reconciliation. The sources of information that
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Table 2. Demographic and clinical characteristics of the patient samples at baseline (n=1790) and re-audit (n=2296).

were checked by members of the clinical team
within 24 h, 3 days and 7 days of admission at
baseline and re-audit are shown in Table 3. At
baseline, within 7 days of admission, patients
who were admitted to adult settings were more
likely to have been asked about the medication
they were taking (736/1055, 70%) than those
admitted to elderly settings (209/614, 34%)
(x>=201.6, p < 0.001). Those patients in elderly
settings (371/614, 60%) were more likely to have
had particular sources of information checked
compared with those in adult care settings:
consultation with their GP (488/1055, 46%)
(x*=31.2, p < 0.001); examination of their med-
ication (258/614, 42% wversus 179/1055, 17%;
x*=126.0, p<0.001); and enquiry of their
carer (171/614, 28% wersus 148/1055, 14%;
x*=61.3, p<0.001) or residential or care
home (97/614, 16% wversus 29/1055, 3%;
x> =94.6, p<0.001).

By the time of the re-audit, there had been an
increase in the use of the GP records, within

7 days of admission, as a source of information
about the medicines being taken in patients
admitted to either adult (46% at baseline versus
64% at re-audit; x> =73.9, p 70.001) or elderly
wards (from 60% to 73%; x> =22.4, p<0.001).
The use of other sources did not change signifi-
cantly. All of the sources checked had yielded
potentially clinically significant discrepancies.
The findings showed that: primary care (GP)
records were a source of information about
drugs prescribed for physical illness; patients
and carers were a source of information about
medication that was actually being taken; and
community mental health team records were a
source of information about depot antipsychotic
medication.

Regarding the staff members who undertook the
task of medicines reconciliation, at baseline,
pharmacy staff were involved with 1251 (70%)
patients in the total sample: 467 patients (26%)
within 1day of admission, an additional 533
patients by 3days (30%) and a further 251
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Table 3. Sources of information about medicines, used during the reconciliation process, in acute adult
inpatient settings at baseline and re-audit.

within 7 days (14%). The respective figures at re-
audit were 1902 (83%) for the total sample, and
749 (33%), 713 (31%) and 440 (19%) for the 1-,
3- and 7-day involvement. At baseline, 62% of all
discrepancies identified in acute adult settings
were found by pharmacy staff (pharmacist, phar-
macy or medicines management technicians).
This proportion increased to 80% at re-audit.
With respect to the involvement of doctors in
medicines reconciliation, 24% of discrepancies
in acute adult settings at baseline were identified
by doctors and at re-audit this proportion had
fallen to 14%. Across the total sample, the two
sources that, when consulted, were most likely to
identify a discrepancy were the primary care
record (14% at baseline and 17% at re-audit)
and asking the patient (6% at baseline and 7%
at re-audit).

Medicines reconciliation can only be achieved
when two or more sources of information are
consulted about current medicines, and com-
pared. The proportion of patients across all
participating services in whom medicines recon-
ciliation was possible because more than one
source was checked is shown in Figure 1.
Figure 1 also shows the proportion of such
patients in whom a discrepancy was identified
at re-audit (31%). The respective proportion at
baseline audit had been 25%.

Clinical practice with respect to checking two or
more sources of information about a patient’s
medicines was slightly better at re-audit in
Trusts that had had a comprehensive medicines
reconciliation policy in place at baseline than in
those Trusts that had not, but this difference did
not reach statistical significance (z=-0.021,
DF =36, p=0.081).

Documentation of medicines reconciliation.
With respect to documentation of medication
prescribed prior to admission at baseline, 122
(7%) of the total national sample of patients
were not prescribed any medication, for 1089
(61%) the drug(s) and dose(s) were clearly
recorded, for 176 (10%) the name of the
drug(s) only was recorded, for 180 (10%) there
was reference to medication but no drug name(s)
or dose(s), and for 190 (11%) there was no ref-
erence to medication at all. The respective pro-
portions at re-audit were very similar (6%, 65%,
10%, 10% and 10%). In those patients who were
known to have been prescribed medication prior
to admission, the proportions in which the drug
name and dose were clearly documented were
similar across adult, elderly and forensic services,
being 73%, 77% and 89% at baseline, and 77%,
77% and 77% at re-audit. Documentation of an
assessment of medication adherence is shown in
Figure 2.

Documentation of the reconciliation process
overall was generally good and accurately
reflected the practice described above in over
80% of cases. Examples of the reconciliation dis-
crepancies described by clinical teams are shown
in Table 4. Note that these data are presented in a
pragmatic way that is likely to be meaningful to
practising clinicians. They were not subject to
quantitative or qualitative analyses and no theo-
retical model was applied.

Discussion

In this QIP, our proxy measure of medicines rec-
onciliation practice was the proportion of newly
admitted patients for whom two or more sources
of information about the medicines they were
taking immediately prior to hospital admission
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Figure 1. The proportions of patients in each participating Trust for whom two or more sources of information
about medicines being taken were checked (i.e. medicines reconciliation was possible) and the proportions for
whom discrepancies were identified: re-audit. Each bar represents a different Trust. The white diamond indi-
cates the proportion of patients for whom two or more sources of information about medication were checked
in the baseline audit; the difference between the white diamond and the top of the black bar indicates change in

practice between baseline and re-audit.

100%
80%
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Figure 2. Documentation of adherence to prescribed medication in acute adult, acute elderly and forensic
services, for those in whom medication was prescribed, at baseline and re-audit. There was no documented
statement about adherence to medication in 41% adults, 61% elderly and 45% forensic patients at baseline. At
re-audit, these figures were 37%, 56% and 47%, respectively.

had been checked. We found that this proportion,
representing all those patients for whom medi-
cines reconciliation was possible, increased mod-
estly between baseline (71%) and re-audit
(79%). Most of the activity related to checking
sources occurred in the first 24 h of admission to
hospital, irrespective of the time of admission,

and most of this activity was documented in
patients’ clinical records. The sources of informa-
tion most frequently consulted were the primary
care medical records and patients themselves.
The primary care record was the only source of
information that was consulted significantly more
frequently at re-audit, compared with baseline,
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Table 4. Examples of discrepancies identified during medicines reconciliation, and their potential to be
clinically significant.

and this source also yielded the highest propor-
tion of discrepancies.

Medicines reconciliation as a source of
medication error

Of the total national sample for whom two or
more sources of information had been checked,
discrepancies were identified in 25% at baseline,
and 31% at re-audit. These figures are consistent
with the published literature, in that discrepan-
cies have been shown to be relatively common at
the point of admission to hospital [Strunk ez al
2008; Morcos er al. 2002]. Discrepancies have
also been commonly found at other clinical inter-
faces: between outpatient psychiatric and pri-
mary care prescribing records [Robinson, 2008;
Clarke, 1993], and, more generally, between
medication prescribed on hospital discharge and
the primary care record or the medication the
patient was actually taking [Glintborg er al.
2007; Morcos et al. 2002]. In describing the
background to their technical patient safety solu-
tion focusing on medicines reconciliation, the
NPSA revealed that over a period of 40
months, 7070 medication errors relating to
either admission or discharge medication were
received from NHS Trusts [National Patient
Safety Agency, 2007]. Of these errors, 30
resulted in severe harm to the patient, and 2
were fatal. The relatively high prevalence of dis-
crepancies in prescribed medicines that were
found in our patient sample would seem consis-
tent with these data. Further, despite our finding
of medication discrepancies in one quarter of

patients for whom medicines reconciliation was
possible, only a very small proportion of such
discrepancies had the potential for serious
harm, and these tended to involve drugs pre-
scribed for physical illness. Thus, only a very
small proportion of such discrepancies would
be considered clinically significant, at least in
the short term, an outcome that, if routinely
observed in clinical practice, might lead clinicians
to conclude that medicines reconciliation takes
too long and is not worth the effort [Clay ez al.
2008]. However, there are no other reliable
methods available that would ensure that poten-
tially detrimental medication errors are avoided.
Although it is possible to identify patients
who may be at a higher risk of the consequences
of a medicines reconciliation error (such as the
elderly, or those with significant comorbid phys-
ical illness) the process of medicines reconcilia-
tion itself may identify physical health problems
that may otherwise have been missed or
overlooked.

Sources of information about medicines that
were prescribed/taken

In a survey of hospital doctors, Clay and col-
leagues found that a major barrier to medicines
reconciliation was patients being unclear about
which medicines they take [Clay et al. 2008].
We found that the frequency with which the
patient was asked, or other sources of informa-
tion were checked, differed across the clinical set-
tings included in the audits. For example, in
acute adult settings patients were more likely to
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be asked directly about their medication, whereas
in elderly settings, the primary care record was
more likely to be consulted. These findings may
be explained at least partially by the nature of the
conditions that prompted hospital admission.
A high proportion of the patients admitted to
acute adult wards had a psychotic illness such
as schizophrenia or mania. Such patients may
be unreliable historians regarding the details of
their medication regimen when acutely unwell,
but as a minimum may be able to confirm
levels of adherence in the period leading up to
admission. In elderly settings, over one third of
those admitted had a diagnosis of dementia and
so may be uncertain about adherence to pre-
scribed medicines or the details of administered
medicines. For this latter group of patients, their
carer or care home was often asked for this
information.

Between baseline and re-audit there was a signif-
icant increase in the proportion of patients for
whom their GP was contacted for information
about their medication. This may reflect an
increasing awareness within mental health set-
tings of the importance of inquiring about, inves-
tigating and treating physical illness.

Nature of medication discrepancies

It is clear from the literature that the most
common type of discrepancy identified during
the process of medicines reconciliation is the
omission of previously prescribed medication
[de Winter ez al. 2010; Robinson, 2008; Strunk
et al. 2008; Morcos er al. 2002; Clarke, 1993].
The nature of the omitted medicines is related
to the clinical setting, in that psychiatric teams
may fail to prescribe medicines for physical ill-
ness [Clarke, 1993] and GPs may miss medicines
for psychiatric illness [Robinson, 2008; Clarke,
1993]. Our findings were consistent with those
of previous studies in that omissions were the
most commonly reported discrepancy, and most
commonly involved medicines for physical
illness.

Further, reviews of published studies on medica-
tion adherence have concluded that within all
healthcare settings poor adherence or nonadher-
ence to prescribed medication is the rule rather
than the exception, particularly immediately
prior to admission to an adult acute psychiatric
ward [Lacro ez al. 2002; Cramer and Rosenheck,
1998]. In accordance with this, we found that
fewer than 20% of patients admitted to such

wards had documented evidence in their clinical
record that medication was being taken as pre-
scribed prior to admission. Thus, when prescrib-
ing at the time of admission, medicines that the
patient has been taking at home may be missed,
but it is also possible that medicines that have
been prescribed but not taken may be re-instated.
Both types of error can lead to harm, and clini-
cally significant examples of both were reported
in our audits. In most cases where the omission
had the potential to cause significant harm, the
drug had been initiated or continued by a physi-
cian or other hospital specialist. Examples of
omitted drugs include erythropoietin, goserelin
and methotrexate. Such drugs may not be docu-
mented in a patient’s primary care record; some
primary care systems record only the drugs that
are being prescribed by primary care, rather than
by all clinicians involved in a patient’s care. With
respect to re-instatement at full dose of medicines
that were prescribed but not being taken prior to
admission, the notable examples from our audits
were methadone and clozapine. Tolerance to
both of these drugs is lost relatively rapidly after
they have been discontinued; a single high dose
of methadone in an intolerant patient can be fatal
while a full treatment dose of clozapine is likely to
lead, as a minimum, to profound sedation and
hypotension.

Who undertakes medicines reconciliation?
Where participating Trusts had an approved
medicines reconciliation policy, doctors were
the professional group most frequently cited as
having the lead role in ensuring that reconcilia-
tion took place. Local reflection in some Trusts
may have led to increased awareness of the
responsibilities of doctors with respect to medi-
cines reconciliation and the establishment of sys-
tems to facilitate the transfer of information
between primary and secondary care. However,
we found that activity related to medicines rec-
onciliation was usually undertaken by pharmacy
staff, and their relative contribution increased
markedly between baseline and re-audit. This
may partly reflect local investment in pharmacy
staff, particularly medicines management techni-
cians, to meet the recommendations made by
NICE and the NPSA [National Institute for
Health and Clinical Excellence and National
Patient Safety Agency, 2007].

In a review of the literature, Karnon and col-
leagues concluded that a structured medicines
reconciliation process that is pharmacist or
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nurse led reduces but does not eliminate errors
[Karnon et al. 2009]. These authors also
described an alternative system that involved
clerical staff faxing requests for information
about currently prescribed medicines to GPs.
These different approaches have not been
directly compared and so their relative efficacy,
and advantages and disadvantages, including sus-
tainability, are unknown. Further, it could be
argued that processes that separate medicines
reconciliation from the clinical history taking
and formulation process that occur when a
patient is admitted to hospital have the potential
to de-skill clinical staff, particularly junior
doctors.

Measuring medicines reconciliation practice

In the re-audit, medicines reconciliation was pos-
sible in about 80% of patients, in that two or
more sources of information about the medica-
tion taken prior to admission had been checked.
However, it is not possible to know the propor-
tion of these patients for whom medicines were
appropriately reconciled. For example, it is pos-
sible that not all relevant sources were checked
for a given patient: a patient may be prescribed
medication through a specialist hospital clinic
or take herbal medicines supplied by family
members. Conversely, according to our defini-
tion, medicines reconciliation was not possible
in around one in five patients because only one
or no source of information about the medicines
being taken was checked. However, a legitimate
exception to this may be a patient admitted from
a care home where medicines were administered
by the staff. In this example, examining the
medication record sheet from the home as the
only source of information would still provide
an accurate account of the medication being
administered.

Medicines reconciliation is different from medi-
cation review as the former process does not
include an assessment of the clinical appropriate-
ness of the medicines that are prescribed. It is
simply matching the current prescription to the
medication actually being taken immediately
prior to admission. At the point of admission to
hospital, both reconciliation and clinical review
of the medication regimen are important.
Where the latter results in a change in prescribed
medication but the rationale has been poorly doc-
umentation, the apparent discrepancy may be
misinterpreted as a reconciliation error.

Documentation of medicines reconciliation

By directly asking clinical teams about the actions
taken to achieve medicines reconciliation in
recently admitted patients, rather than seeking
this information from the clinical records, we
sought to gain a more accurate reflection of clin-
ical practice. However, we found that a high pro-
portion (80%) of this activity had been clearly
documented. This suggests that in relation to
the practice supporting medicines reconciliation,
or, specifically, checking sources of information
about medication and assessing medication
adherence, audits of clinical records are likely to
yield data that closely reflect clinical practice.
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