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Introduction

Medication history errors at hospital admission have been identified in up to 67% of
cases.[1] Medicines reconciliation is defined by the Institute for Healthcare
Improvement (IHI) in the US as the process of creating the most accurate list
possible of all medications a patient is taking — including drug name, dosage,
frequency, and route — and comparing that list against the physician’s admission,
transfer, and/or discharge orders, with the goal of providing correct medications to
the patient at all transition points within the hospital.[2] There is international
evidence that failure to reconcile medications at hospital admission can result in
interruption of drug therapy and the inappropriate use of medication. This may result
in an adverse drug reaction or deterioration of a chronic condition with the potential
for prolonged hospital stay or unplanned readmission.[3-7] The IHI and the National
Institute for Health and Clinical Excellence (NICE) together with the National Patient
Safety Agency (NPSA) in the UK issued guidance on the implementation of
medicines reconciliation processes at the interfaces of care.[2, 8] In the Republic of
Ireland, the Report of the Commission on Patient Safety and Quality Assurance,
Building a Culture of Patient Safety, (2008) recommended that medication
reconciliation be undertaken at all points of transfer of care.[9] Undertaking
reconciliation is resource intensive and time consuming and to ensure efficiency
clinician access to reliable pre-admission medication (PAM) information is
important.[10]

The concept of a “gold standard” pre-admission medication list (GS-PAML) was
introduced in the US by Pippins and colleagues, 2008, as the list resultant from
undertaking a comprehensive medication history, using all available sources of
information, to generate the most complete and accurate list of the medications the
patient was actually using prior to hospital admission.[5] Ideally, pre-admission
medication lists (PAMLS) should not merely list the medications prescribed or
dispensed to the patient, but reflect what the patient was actually using prior to
admission, taking into account any non-compliance and non-prescribed
medications.[11] There is evidence from the UK, Denmark and the Netherlands that
a variety of sources should be used to obtain a reliable and accurate PAML.[11-15]
Each individual source has its limitations.[15] For example, patients may not report
non-compliance; being acutely unwell on admission to hospital may impact on recall;

and acute admissions by their nature are unplanned, so patients may not bring in
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their own medications from home. Community pharmacy records usually capture
data regarding prescription-only medications (POM) dispensed but not items
purchased over the counter (OTC). Patients may obtain medication from more than
one community pharmacy. Similarly, general practice (GP) records may not include
OTC medications, nor items prescribed by other prescribers, such as hospital
physicians.[15] Patient non-adherence to prescribed medications is a significant
problem world wide[16] and may also lead to inaccuracies in lists provided by the GP
and community pharmacy. The internationally recognised challenge of
communicating complete and accurate medication information between primary and
secondary care settings adds complexity to elucidating the patient’s actual PAML.[13,
15, 17-19]

Research conducted in Northern Ireland identified that all sources of medication
history surveyed had low levels of accuracy.[20] When compared to the accurate
drug history produced by the clinical pharmacist, 25% of GP histories, 22% of
patient/carer histories, 18% of community pharmacy histories and 18% of patient own
drugs (PODs) histories had zero discrepancies (n=371). Other UK studies have
found GP letters to be an inaccurate source.[3, 21] Dutch research has shown that
the use of community pharmacy records in conjunction with patient involvement is an
effective method of constructing an accurate medication history.[15, 22] Little is
known about the accuracy of sources of PAM information used on admission to
hospital in Ireland. Furthermore, although much work has been undertaken to
assess the accuracy of sources of medication history information in a number of
settings, little research has reported on the accessibility or availability of sources, an
important consideration in this resource limited time. This paper sought to quantify
the accessibility and reliability of sources of medication history data and to categorise
the types of disagreements between the lists provided by each source and the GS-
PAML.

Method

Study setting and participants

The study was undertaken across two acute hospitals operating 24 hour accident
and emergency (A&E) departments: The Adelaide and Meath Hospital Dublin,
incorporating the National Children’s Hospital (AMNCH) is a 600 bed academic
teaching hospital that serves a large urban population in south west Dublin; Naas

General Hospital (NGH) serves the more rural catchment area of Kildare and west
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Wicklow and has 243 beds. Adult patients using at least three regular medicines and
admitted via the A&E department were eligible for inclusion. For the purpose of the
study, patient use of medication included medication prescribed, dispensed or used.
Patients were excluded if they were: transferred from another acute hospital,
unavailable at the time of data collection (e.g. in theatre); isolated for infection control
reasons; non English speaking and no interpreter available; and admitted more than
once during the study period. The research proposal was reviewed and approved by
the Ethics Committees in each hospital. In adherence with the decision of the NGH
Ethics Committee, NGH patients for whom the researcher was unable to obtain
verbal consent from the patient or their carer and those who presented with a
psychiatric complaint were also excluded. Study participants were randomly selected
on a daily basis from those who fulfilled the inclusion criteria.

Research design and data collection
This was an observational study. Data collection was carried out Monday to Friday
during normal working hours in March and April 2009. Throughout the study the
research team met on a regular basis to ensure consistency in the approach to data
collection and coding. Data were collected within 24 hours of presentation to A&E
(72 hours for weekend admissions).[8] Demographic and clinical data were recorded
from the healthcare record including: age; gender; referral source; whether the
patient was transferred to hospital by ambulance; number of co-morbidities and
medications. For each patient, a comprehensive medication history was undertaken
and a GS-PAML was compiled. This was achieved by interviewing the patient or
their carer to elucidate their account of the PAML, collecting a PAML from each of the
sources listed below and then providing the patient/carer an opportunity to clarify any
disagreements identified between the lists and their initial list, thus identifying their
actual medication use:

e Patient’s own drugs (PODs),

oGP referral letter,

e GP staff personal communication,

e Community pharmacy personal communication,

e Previous inpatient Kardex, if less than six months old,

e Previous inpatient discharge summary, if less than six months old,

e Nursing home (NH) lists and

e NH staff personal communication.
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One quarter of the Irish adult population have been identified as having the lowest
level of literacy[23]. In order to maximise the patient’s involvement in the interview, a
list of possible interview questions was developed, submitted to and amended by the
National Adult Literacy Agency (NALA) to ensure they were phrased in “plain
English” (Appendix 1). Whilst interviewing the patient, the researchers observed and
recorded whether the patient used an aide de memoir (e.g. handwritten list) in
recalling their PAML.

Outcome measures

From each PAM source, data were collected regarding the frequency of:

A — Potential for use

A dichotomous variable that reflected whether each source of medication history data
had the potential to be used or not. For example, if a patient lived at home, there

was no potential to use a nursing home as a source of information.

B — Availability at time of undertaking history

The healthcare record was examined to locate and record the availability of any GP
referral letters, nursing home correspondence, past (within last six months) inpatient
Kardexes and discharge summaries. PODs were deemed available if the patient
brought with them to hospital any of their own medications. For personal
communication (GP surgery, community pharmacy, nursing home) the researcher
attempted to make contact by telephone on three separate occasions over at a thirty

minute period. If contact was not made the source was recorded as unavailable.

C — Complete agreement of medication details between PAML and GS-PAML
Defined as agreement between PAML and GS-PAML of the drug name, dose,
frequency, route and formulation for all medications on the GS-PAML. Non-

agreement was recorded and categorised for each individual medication.

D — Agreement of allergy status between PAML and GS-PAML.
Allergy agreement was defined as agreement with one of the following:
e substance or drug name(s) where the patient had a hypersensitivity or

e documentation/ communication that there was no known drug allergy.
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Data analysis

Based on the findings of a previous survey, equal weighting was apportioned to B, C
and D.[24] One outcome measure, encompassing reliability and availability, was
identified by applying the formula A*(B+C+D).

In order to ensure consistency between researchers in constructing the GS-PAML,
inter-rater reliability was assessed on a random selection of patients. Each
researcher independently compiled the GS-PAML for five patients from each study
site (total 10). Kappa statistics (k) were generated to test if the frequency of
agreement exceeded that expected by chance.

Data were inputted into SPSS version 16 for support in analysis, assigning a case to
each medication surveyed. Once complete the data were aggregated to provide
summary data for each patient. Following data input a selection of range and
consistency checks were applied to remove any obvious errors. Associations
between categorical variables were investigated using the chi-square test, whilst
correlations between continuous variables were investigated using Spearman’s test.

Statistical significance was set as P < 0.05.

Results

Study population

A total of 134 patients were recruited to the study. The median age was 71 years
(range 18-92), and there was a median of three co-morbidities (range one to 10) and
nine concomitant medications (range 3-22) per patient. Almost half (46%) were
female and the majority (84%) were admitted for medical rather than surgical care.
Most (92.5%) patients attended the same community pharmacy “all of the time” to
obtain their prescription medication. Over a third (35%) of patients used an aide de
memoir in recalling their PAML and greater than one third (34%) used at least one
OTC medication. An additional 221 patients were screened but excluded, the

majority (64%) because they used less than three regular medications.

A total of 1431 medications were surveyed. Using the British National Formulary
(BNF) categorisation, the most frequent types surveyed were: cardiovascular
(36.1%), central nervous system (18.1%), gastrointestinal (12.1%), respiratory (8.7%)
and endocrine (7.5%). The majority (95%) of PAMs were POMs and the remainder

(5%) were OTC drugs that were obtained in the community without a prescription.
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Inter-rater reliability
There was complete agreement in medication hame, dose, frequency, formulation
and route between the two researchers for 99 of the 110 medications assessed

(90%), implying moderate agreement (Kappa 0.52).[25]

A. Potential to use the PAM source

Personal communication with the community pharmacy and GP staff and PODs had
the potential to be used for all patients surveyed (Table 1). Two fifths (40%) of
patients were referred to A&E by a GP, thereby providing potential to use a GP
referral letter. Greater than one third (37%) of patients were inpatients in the study
hospital in the previous six months, providing potential to use a previous inpatient

Kardex and discharge summary and 7% were NH residents.

B. Availability of potential sources

NH staff and the community pharmacy were identified as the most available sources
(Table 1). PODs and past discharge summaries were the least available, either
because patients did not bring PODs to hospital or because there was not a copy of
the summary filed in the healthcare record.

C. Agreement between PAM list and GS-PAML

With the exception of NH staff, complete agreement between individual lists and the
GS-PAML was low (£17% with zero disagreements): the list from the community
pharmacy agreed most frequently, followed by that from the GP staff. Analysed per
medication, the community pharmacy details agreed with the GS-PAML most often
(77%), whilst the GP referral letter agreed least often (44%). The mean number of
disagreements per patient was highest for the discharge summary, GP referral,

previous inpatient Kardex and POD lists (Table 1).

D. Accuracy of allergy status
NH and GP staff were identified as the most accurate sources of information
regarding allergy status (Table 1). Information regarding allergy status was absent

from the majority of GP referrals and discharge summaries surveyed.
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Overall grading of sources

The community pharmacy was identified as the best source, reflective of their
accessibility and accuracy, followed by the GP staff and then the previous inpatient
Kardex (Table 1).

FREQUENCY AND TYPES OF DISAGREEMENT

The most common type of disagreement for all sources, except NH staff, was drug
omission (at least 35% of disagreements) followed by dose or frequency
disagreement (at least 17%) (Figure 1). The lists obtained from the GP staff and
community pharmacy contained a considerable proportion of commissions, indicating

that medicines were prescribed and dispensed which the patient did not actually use.

Variables associated with disagreement

If the patient used one or more OTC medication, agreement was statistically
significantly less likely between the GS-PAML and PAMLs from the community
pharmacy and the GP staff (Table 2). There was a positive, statistically significant
correlation identified across all sources between the number of disagreements per
list and the number of PAMs per patient (Table 3). Patients who used an aide de
memoir in recalling their PAML were more likely to provide an initial list in agreement
with the GS-PAML than those who did not (65% v 21%, %2 24.9, df 1, P < 0.05).
There were too few patients admitted from nursing homes to enable analysis of the

variables associated with disagreement.

Discussion

This study identified that for the majority of patients, the community pharmacy and
GP staff were the most useful sources to corroborate the patient’s initial list of PAMSs,
having consideration for the reliability and accessibility of each source. For the nine
patients admitted from nursing home care, the findings suggest that contacting the
nursing home to obtain a medication history is a pragmatic first step. Investigation
was undertaken across two sites, using a random selection of patients, both of which
support the generalisability of the findings beyond the study setting. The study
population was adult patients using three or more regular medicines, and the findings
may not be representative of other patient groups. The sample size of 134 patients is
relatively small but compares favourably with other medication history studies. [4, 11,
26] As the study was conducted during regular working hours, the findings are not
reflective of out of hours or weekend practice. However, the medication history was

obtained within 24 hours (72 hours at weekends) of admission, consistent with the
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NICE/NPSA recommended timeframe for medicines reconciliation.[8] A rigorous
approach was undertaken to elucidate patients’ medication use behaviours by
ensuring the questions asked were Plain English and this adds to the reliability of the
GS-PAML. Previous studies in the UK and Denmark investigated the frequency of
agreement between sources of pre-admission information [11-13, 20, 27], however
the authors are not aware of any study that considered the availability of that
information. This approach was novel and generates important findings to support
efficient collection of reliable PAML data in a busy clinical setting.

It was identified that PAMLs from each individual source of information rarely agreed
with the GS-PAML (£17% with no discrepancies), consistent with previous findings
from Denmark and the UK.[11, 20, 27] This illustrates the complexity of identifying
the patient’s actual medication use and provides further evidence that medication
histories should be built by discussion with the patient and corroboration with a least
one other source. The prevalence of disagreements was highest in GP referrals and
previous discharge summaries, suggestive that these sources should be used with
caution or perhaps only when there is no alternative available. Discrepancies in
medication lists in GP referrals[28] and discharge summaries[7, 17, 18] have been
reported in Canada, Ireland, the UK and the Netherlands. The finding that the
community pharmacy provided information most frequently in agreement with the
GS-PAML was inconsistent with findings from the UK, where the GP was identified

as the most accurate source.[20]

Omission of a medication that the patient was actually using was identified in this
study as the most common type of disagreement across all sources of PAM
information, consistent with published findings from Canada and the Netherlands.[4,
22, 29] Patients were interviewed to determine for each identified omission whether
they were currently using the medication. The frequency of omission may reflect that
few healthcare providers have a complete view of the patient’s medication use
behaviour, and possible reasons for this are that patients may use non-prescription
medication, or attend more than one prescriber or community pharmacy.[28]
Commission was most frequently identified in the lists provided by the GP staff and
the community pharmacy. A commission meant that medication was prescribed or
dispensed, but not actually used by the patient. This situation may have arisen
because medication lists were not updated or because the patient was non-adherent
and this was unknown to the primary care clinician. Both of these problems have

been reported internationally.[28, 30-32] These findings support the need to
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interview the patient as part of the medication history taking process to identify their

medication use patterns.

The nursing home and community pharmacy were identified in this study as most
accessible at the time of undertaking the medication history. The authors are not
aware of other studies that measured this output. GP staff were less accessible than
the community pharmacy, whilst less than half of the patients surveyed brought their
PODs to hospital. These findings are useful to guide the choice regarding which
source(s) of information to contact first when conducting a medication history review.
Patients or carers who used an aide de memoir, including PODs, in recalling their
PAML were more accurate than those who did not. The use of a patient medicine
bag or “green bag”, whereby patients are encouraged to gather their medicines into a
bag and bring them to hospital, is recommended in a number of UK NHS trusts and
was recommended in the Care Quality Commission’s report regarding management
of medications after discharge[17]. The evidence from this study is that patients in
Ireland should also be encouraged and facilitated to bring their aide de memoir to

hospital and methods to achieve this should be explored.

There is evidence from Ireland and the UK that documentation of allergies and other
drug sensitivities for hospital patients and care home residents is often absent or
inaccurate.[26, 33, 34] However, there is a paucity of literature regarding such
documentation in the GP or community pharmacy settings. One recent UK study of
nursing home residents identified that the GP record contained drug sensitivity
information for 73% of patients identified as having one or more sensitivity, but did
not identify the frequency of documentation of no known allergy.[33] Regarding the
care of patients with stroke, an Irish study identified that community pharmacists
perceived the sharing of drug allergy information between GPs, community
pharmacists and hospital prescribers was not common.[35] In this study, personal
communication with the nursing home or the GP staff was identified as the best
means of identifying allergy status. There was less frequent agreement between the
GS-PAML and information provided by the community pharmacy, or documented in
the hospital Kardex, discharge summary or GP referral. Patient and clinician
awareness of allergy status is essential to facilitate appropriate medication use and
the National Prescribing Centre in the UK includes allergies as part of the minimum
data set to complete the reconciliation process effectively.[36] This finding highlights
an opportunity to improve the sharing of allergy information between clinicians and

across care settings in Ireland.

10
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The study identified a positive correlation between the number of drugs the patient
used before admission and the number of disagreements per PAML from all sources,
a relationship previously identified by others in the Netherlands and the US.[28, 37]
Achieving medication reconciliation at discharge is more complex amongst patients
using higher numbers of medications and this finding adds further evidence to
that.[38] The number of PAMLSs should be used to guide prioritisation of patients to
receive medication reconciliation services in hospitals where resources do not permit

service delivery to every patient.

Conclusion

The community pharmacy and the GP staff were identified as the best sources of
pre-admission medication information for the majority of patients, whilst
communication with the nursing home staff was best for nursing home patients.
Interviewing the patient was identified as a necessary part of the process to elucidate
actual medication use. At least two sources should be consulted to construct the
best possible pre-admission medication list. The sharing of allergy information
between clinicians and across settings and the recording of this information in
discharge summaries and GP referrals requires improvement. Whilst this paper
identifies the sources of information which should be used in the Irish setting, it also
demonstrates that use of more than two sources of information to develop a reliable
PAML is advisable in all countries and that local research should be undertaken in

individual countries to assess the reliability and availability of sources of PAM.
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Type of disagreement with GS-PAML

GP surgery

Community Pharmacy
PODs

GP referral

Discharge summary

Kardex
NH staff

NH letter 7%:_

Proportion of disagreements for each source

H Omission @ Commission ODose @Frequency B Other

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Figure 1. Types of disagreement with GS-PAML for each source

GP = General Practitioner

POD = Patient Own Drugs

NH = Nursing Home

GS-PAML = Gold Standard Pre-Admission Medication List
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Table 1. Performance of each PAM information source per patient n (%)

A B C D

Potential for Availability Agreement with | Agreement with | Disagreements [ Allergy Grading Ranking

use GS-PAML per GS-PAML per per patient agreement | score

patient medication (mean) A*(B+C+D)

Source n (%) n (%) n (%) n (%) n (%)
Community pharmacy [ 134 (100) 126 (94) 21 (17) 1025 (77) 2.5 89 (71) 182 1
GP surgery 134 (100) 88 (66) 9 (10) 656 (69) 3.3 80 (91) 167 2
Inpatient Kardex 50 (37) 34 (68) 2 (6) 262 (62) 4.8 26 (77) 56 3
POD 134 (100) 58 (43) 2(3) 350 (57) 4.6 N/A 46 4
GP referral letter 53 (40) 42 (79) 1(2) 189 (44) 6.2 10 (24) 42 5
Discharge summary 50 (37) 29 (58) 1(3) 191 (49) 6.9 7 (24) 32 6
NH staff 9 (7) 9 (100) 8 (89) 89 (90) 0.2 9 (100) 20 7
NH list 9(7) 6 (67) 1(17) 125 (98) 1.7 4 (67) 11 8

PAM = Pre-admission Medication

GP = General Practitioner

POD = Patient Own Drugs

NH = Nursing Home

GS-PAML = Gold Standard Pre-Admission Medication List
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Table 2. Agreement between PAML and GS-PAML and use of one or more OTC medication.

Source OTC medication not used | OTC medicationused |42 |df |p
n (%) n (%)

GP surgery 9/62 (15%) 0/26 (0%) 42 |1 |<0.05
Community pharmacy | 18/83 (22%) 3/43 (7%) 44 |1 |<0.05
POD 2/31 (7%) 0/27 (0%) 18 |1 [NS
GP referral letter 1/33 (3%) 0/10 (0%) 03 |1 |NS
Inpatient Kardex 2/17 (12%) 0/17 (0%) 21 |1 NS
Discharge summary 1/14 (7%) 0/15 (0%) 1.1 |1 NS

PAML = Pre-Admission Medication List

GS-PAML = Gold Standard Pre-Admission Medication List
OTC = Over The Counter

GP = General Practitioner

POD = Patient Own Drugs
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Table 3. Correlation between number of drugs and number of disagreements on the

PAML and the GS-PAML per list

Source Spearman’s rho Rho? P value
Community pharmacy 0.431 18.6 p <0.05
GP surgery 0.334 11.2 p <0.05
Inpatient Kardex 0.468 21.9 p <0.05
POD 0.327 10.7 p <0.05
GP referral letter 0.559 31.2 p <0.05
Discharge summary 0.472 22.3 p <0.05
NH staff 0.134 1.81 NS

NH list 0.140 1.96 NS

Rho? 1-10% = weak correlation
Rho? 10-25% = moderate correlation
Rho? >25% = strong correlation [40]

GP = General Practitioner

POD = Patient Own Drugs

NH = Nursing Home

PAML = Pre-admission Medication List

GS-PAML = Gold Standard Pre-Admission Medication List
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Appendix 1. Medication history taking — patient interview questions approved by the
National Adult Literacy Agency as Plain English

Introduction

My name is XXXX and | am one of the pharmacists here. | was hoping to have a quick chat
with you about your medicines. One of my jobs is to make sure we have a full list of all the

medications you were taking at home. So I'd like to know what medications you take, how
much you take and how often you take them.

General questions

o Do you normally take medicines at home (including tablets, liquids, inhalers, patches,
injections, creams, eye drops and so on)?

What is (are) the name(s) of these medication(s)?

° Do you know how many different medicines you are taking (if person doesn’t know
medication names)?

How strong is the medication (give an example of how you would measure strength)?
How much of that medication do you take at a time?

How many times a day do you take it?

Do you have any medicines at home that you only take when you need them (instead
of every day)?

Over-the-counter and other non-prescription items

° Do you take any medicines that are not prescribed for you by your doctor, for example
over-the-counter medications that you can buy in a shop or pharmacy? These might
include pain medications, stomach or bowel medications, vitamins, or herbal products.

. What is (are) the name(s) of these medication(s)?

° How strong is the medication (give an example of strength)? How much of that
medication do you take at a time?

. How many times a day do you take it?

Allergies and side effects

. Have you ever had an allergic reaction to any medication? What happened?
° Have you ever had a side effect from any medicine? What happened?

Ability to follow medication instructions

° Do you always take your medicines as directed to by your doctor?

. Do you have any problems remembering to take your medicines at home?
o Do you ever miss doses?

Community pharmacy and frequency of attendance

. Do you tend to go to the same pharmacy most of the time?

. Would you say you always go to the same pharmacy, mostly go to the same one,
sometimes go to it or rarely go to the same pharmacy more than once?

. If you do go to the same pharmacy, what is its name and where is it?
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