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ABSTRACT

Background Unexplained changes to medication are
common at hospital discharge and underscore the need
to standardise patient discharge clinical documentation.
In 2013, the Health Information and Quality Authority in
Ireland published a Standard on the structure and
content of discharge summaries. The intention was to
ensure that all necessary information was complete and
communicated to the next care provider.

Objectives This study investigated one Hospital's
compliance with the Standard, and appraised two
methods of electronic discharge communication
(Symphony or Tallaght Education and Audit
Management System (TEAMS)).

Method A retrospective survey of 198 randomly
selected discharge summaries was conducted at the
study hospital, a 600 bed academic teaching hospital
located in Dublin, Ireland.

Results Of the 198 evaluated summaries, mean total
compliance was 77%=4.2 (95% Cl 76.3 to 77.5). Most
(84.7%, n=173) summaries were completed using one
of the systems (TEAMS). Absence of communication
about alteration of preadmission medication was
frequent (107 out of 130 patients (82.3%, Cl 76.2 to
89.2)). Higher compliance rates were observed however,
when information was interfaced or where there were
dedicated fields to be completed.

Conclusions Efforts to improve compliance with the
National Standard for Patient Discharge Summary
Information should focus on reporting changes made to
medication during hospitalisation.

INTRODUCTION
Hospital discharge is an inherently risky transi-
tional phase for patients because lapses in commu-
nication at the interface between secondary and
primary care are common.! As many as 50% of
inpatients have been reported to experience a medi-
cation error as a result of inadequate medication
reconciliation at discharge.” Adverse events post-
hospitalisation affecting up to 20% of patients have
been reported.>™

It is therefore crucial for patient safety and effi-
cient health provision after discharge that all infor-
mation on the discharge summary is correct and
complete.! © However, a systematic review by
Kripalani et al’” found that discharge summaries
often did not identify the responsible hospital phys-
ician (missing from a median of 25%), the main
diagnosis (17.5%), physical findings (10.5%),

diagnostic test results (38%), discharge medications
(21%) and specific follow-up plans (14%). Transfer
of discharge summary information is a multifactor-
ial process and the relationships between the
factors associated with these deficits and the quality
of discharge communication are unclear.” Factors
which influence discharge summary information
might be system related such as discharge summary
template content, whether the discharge summary
is handwritten or electronic, time available to com-
municate discharge information and whether the
admission was planned or unplanned.” Variations
in the quality of discharge information may also be
related to the individual such as the medical train-
ing of the person completing the discharge
summary, the complexity of the patient’s care and
discharge medication.® Inherent limitations of
audits that appraise the quality of discharge sum-
maries, however, include their inability to control
against external factors which can also affect dis-
charge communication. Despite this, there are valu-
able lessons to be learnt regarding organisational
and system level compliance.

Against the context of discrepancies at discharge
there is now a national drive to ensure that patient
clinical information is communicated effectively at
transitions of care. The standardisation of discharge
summaries has been advocated by different profes-
sionals and accrediting bodies internationally®™"!
and the need for evidence-based recommendations
for hospital discharge summaries in Ireland similar
to those produced elsewhere was highlighted by
Grimes et al.'* In Ireland, The Health Information
and Quality Authority (HIQA) is the independent
authority with statutory responsibility for setting
standards for Health and Social services; and in
2013 published a National Standard for Patient
Discharge Information, defining mandatory data
fields to be communicated."® Outpatients, long-
term patient episodes or clinical specialties such as
psychiatry are not considered within the remit of
the Standard. Communication needs, the use of
patient own drugs and the medication dosage form,
are additionally required for discharge summaries
in Northern Ireland and England.” *°

Information technology (IT) has a key role to
play in the drive for continuous improvement in
Irish healthcare. IT is conducive to more complete
and accurate discharge summary communication.'*
IT offers the potential to quickly extract informa-
tion about diagnosis, medication and test results
into a structured discharge document that can be
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augmented with the necessary details required under the
National Standard. Such augmentation may facilitate semantic
interoperability and easier integration of information to message
recipients, for example, into general practitioner (GP) software
systems.™> A recent systemic review by Mills et al'® explored the
possibility of EU-wide standardised electronic discharge sum-
maries, as interim electronic solutions are increasingly being
adopted to generate inpatient discharge summaries; which in
turn may facilitate cross-border electronic  discharge
communication.

The study site employs two electronic patient management
systems both of which produce a discharge summary, Tallaght
Education and Audit Management System (TEAMS) and
Symphony. Both systems interface with the hospital’s patient
information management system for demographic content.
TEAMS is an electronic health system (EHS) that enables dis-
charge summaries to be generated electronically and sent to the
patient’s GP via Health Level 7 messaging. Clinical content is
entered manually and is then automatically populated onto both
the discharge summary and the prescription, as relevant, ensur-
ing any details common to the two documents are identical;
thereby reducing the risk of transcription error. Symphony is an
EHS primarily used in the emergency and short stay units, for
example, Acute Medical Admission Unit. Details are entered
manually, and a discharge summary, but not a discharge pre-
scription, can be generated. At the time of this study, Symphony
discharge summaries were not electronically interfaced/messaged
to GP systems.

The aim of this study was to audit randomly selected surgical
and medical discharge documentation against HIQA’s National
Standard for Patient Discharge Summary Information. Selected
elements within the dataset were chosen for the purpose of this
study. This study also aimed to investigate compliance of each of
the two systems with the National Standard, with a view to
facilitating improvements to further enhance compliance.

METHODOLOGY

Study design and setting

A retrospective review of a sample of discharge summaries
between September and October 2014 was conducted at one
site. As a clinical audit, ethical approval was not required;
however, appropriate authorisation to undertake the audit was
previously obtained and covered this work. The study hospital
is a 600 bed academic teaching hospital located in South West
Dublin; dealing with 18 600 inpatient episodes a year and deli-
vering general medical and surgical services. Approximately
2000 inpatient discharges occurred during the study period.

Sample selection

The sampling frame was adult patients discharged from medical
and surgical wards. Patients discharged from paediatric, psychi-
atric and intensive care units were excluded. Daily lists of
inpatient discharges were obtained from the hospital patient
management system, and random selection was supported using
random number generation in Microsoft Excel. The investigator
undertook medication reconciliation based on the information
available in the healthcare record and recorded by medical and
pharmacy staff. The preadmission medication list was tran-
scribed from the patient’s admission note or clinical pharma-
cist’s list and compared with the active discharge list on the
Drug Prescription and Administration Chart and with the dis-
charge summary with a view to identifying any discrepancies or
differences.

A pragmatic approach to sample size calculation was
employed based on the available investigator time. The main
investigator was an undergraduate pharmacy student. A target of
five patient discharge summaries per weekday over a 3-week
data collection period was therefore set.

The relevant standards of the National Summary against
which the audit would be carried out were identified. These
were organised into three categories: ‘patient details and dis-
charge information’, ‘medication information’ and ‘prescriber
details’ (table 1). Allergy documentation was initially included
in the study, but was subsequently excluded, as it was difficult to
adjudicate from the sources of information available to the
investigator.

The National Standard on which this study was based can be
accessed online at: http:/www.higa.ie/publications/national-
standard-patient-discharge-summary-information (accessed 26
December 2015).

Data collection and outcome measures

A data collection tool was developed to record either ‘yes’, ‘no’
or ‘not applicable’ for the presence of each data item. Content
and face validity of the data collection tool were further estab-
lished through piloting. Randomly selected discharge summaries
and completed data collection forms were reviewed by one of
the authors, a clinical pharmacist, to assure consistency in data
collection and inputting.

Although not exclusively the case, the majority of discharge
summaries are completed by junior non-consultant hospital
doctors, who typically rotate in July and January. Therefore,
any effect related to staff turnover and affecting the external val-
idity of this study was likely minimised during the data collec-
tion period.

Compliance was dichotomised; a binary ‘yes’/no’ response
was used. The primary outcome was complete compliance with
the selected elements of the National Standard. A discharge
summary was deemed completely compliant if a ‘yes’ or ‘N/A
was recorded for each of the selected criteria. A discharge
summary total compliance score similar to that proposed by
O’Leary et al'” was calculated by summing the number of ele-
ments that were rated as compliant (including non-applicable
criteria) divided by the number of applicable elements for each
discharge summary; multiplied by 100. The extent of compli-
ance across the selected elements was reported as the secondary
outcome.

Data analysis

Statistical analyses were performed using the Statistical Package
for Social Sciences (V22). Descriptive analyses of audit
characteristics were stated as means and SDs for normally dis-
tributed data or as medians and IQRs for parametric data; and
as percentages for categorical variables. Bivariate analysis, specif-
ically the Pearson x* test and Fisher’s exact test as appropriate,
was used to test for differences in compliance between the two
discharge systems. The 22 contingency table technique for cal-
culating ORs and their respective 95% CIs was used to estimate
the strength of association between each criterion’s compliance
and the system. The accepted o level for all significance testing
was 0.05. CIs of ORs that included 1.0 indicated statistical
non-significance.

RESULTS

Study sample

A total of 198 eligible discharge summaries were audited; with
the majority (84.7%) completed using TEAMS. The study
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Table 1

Audit scoring criteria for Health Information and Quality Authority discharge summary components

Patient details 1.1-1.6

YES=correct patient demographic details communicated on discharge

NO=not present/incorrect

This is cross-checked with the patient’s front chart extracted from the Patient Management System

Discharge destination address 1.7

YES=correct destination address communicated on discharge. N/A=discharged home

NO=not present/incorrect

This is cross-checked with the last entry in the nurse’s notes and patient medical notes

Date of discharge 3.6

YES=date of discharge present and correct

NO=not present/incorrect

Date is cross-checked with the Patient Management System

Medication on discharge 5.1

YES=all elements of patient medication fully communicated on discharge. NO=medication not fully communicated on

discharge (any of the following not communicated correctly)

I Generic name
II. Dose

Il Frequency

V. Duration of treatment—stop date for medication prescribed for a short course/repeat if continuing medication
after discharge

V. Changes communicated on discharge summary™

VI. Indication/reason for each new med*

VII. Rationale for change to admission medication™

Preadmission medications are cross-checked in the pharmacist admission note/TEAMS/non-pharmacist admission

notes

New medication are cross-checked in the patient’s drug chart

Particulars relating to the person(s)
completing the discharge summary 7.1-7.5

7.11-7.12

YES=forename, surname, contact number, job title and professional body registration number of person(s) completing
discharge summary on discharge. NO=not present
No check was made for accuracy

YES=discharging consultant’s name and discharging speciality communicated on summary

NO=not present

Discharge speciality was cross-checked against the consultant speciality list

*Where applicable.

population was primarily older inpatients (median age 63 years,
IQR=46-73). Discharge summaries completed on Symphony
were same-day discharge, whereas TEAMS patients were dis-
charged after a minimum 24 h stay. Just over half (50.3%) were
male. The mean number of medication per patient at discharge,
provided medication omissions were included, was 8.9+SD 5.8
(CI 8.1 to 9.7). Discharge summaries completed on TEAMS
had a median of 9 medication prescribed at discharge
(IQR=5-13), while Symphony discharges had a median of 4
(IQR=2-6.5). A minority of patients (4%) had no medication
prescribed.

Compliance with HIQA requirements pertaining to patient
demographic and discharge information

Compliance was observed in 100% of cases for most patient
demographic information (name, date of birth and medical
record number). For patient gender all TEAMS summaries
versus 2/25 (8%) of Symphony summaries met the criteria for
gender either implicitly denoted by Mr/Ms/Mrs or explicitly by
referring to the patient as male or female. This was attributed to
automation of gender information on the TEAMS system, but
not on Symphony. The date of discharge on TEAMS was fully
compliant as it is pulled automatically from the Patient informa-
tion Management System (PiMS). The contact telephone
number of the person(s) completing the summary was not
recorded in any summaries evaluated. For 187 discharge sum-
maries there was no indication of the medical training level of
the doctor (intern, senior house officer (SHO), registrar, etc)
completing the discharge summary. Figures 1 and 2 illustrate the
compliance with patient demographic and prescriber details
across the two discharge systems.

Compliance with HIQA requirements pertaining to

medication information

The audit identified a total of 1683 medications prescribed at
discharge, including 324 preadmission medication with no
mention at discharge (19.3%, CI 17.5 to 21.1). Table 2

illustrates the compliance with medication-related elements per
medication included on the discharge summary.

Table 3 presents the extent of compliance with medication
information per discharge summary for both systems.
Medication omission was treated as non-compliant with the cri-
terion ‘changes communicated on discharge summary’.

Statistically significant results between the two systems were
observed for the duration of therapy, generic name, dose and
indication for new medication (p<0.05). It appeared that
TEAMS had higher compliance rates for communicating the
generic name, dose, frequency on the discharge summary,

Include: Inpatients with
Healthcare Record and
Discharge Summary
available for review

Exclude: Inpatients receiving
care in the Paediatric ward
Psychiatric ward, Intensive care
unit and Acute Medical Unit

v

Random selection of
patients, supported by MS
Excel random number
generator

Exclude: Patients who died in
hospital, self-discharged, or

\4

patients who were discharged
to Discharge lounge or
another inpatient setting

Patient medical notes and
discharge summary
retrieved from wards

Exclude: Inpatients where

Healthcare Record

unavailable, for example
archived or sent for clinical
coding

v

Figure 1  Study sample selection.
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Specialty of discharge consultant
Treating consultant

Professional body registration number
Prescriber job title

Prescriber contact phone number
Prescriber surname

Prescriber forename

Date of discharge

Patient discharge address

|

Patient gender

Patient details(forename, surname,address,DOB,medical...

o

\

20 40 60 80 1

o

0

Total mSymphony mTEAMS % Compliance across elements of National Standard (SE)

Figure 2  Patient demographic and prescriber details, % compliance with National Standard with error bars representing the Standard error (SE).

TEAMS, Tallaght Education and Audit Management System.

whereas Symphony communicated the indication more often.
Other comparisons were limited by the small sample size.

Compliance with HIQA requirements pertaining to therapy
change information

The rate of alteration of preadmission medication at discharge
without communication was high with 107 out of 130 patients
(82.3%, CI 76.2 to 89.2) having discharge summaries with no
documentation of changes (eg, dose/frequency) made to pread-
mission medication. This included omission of ongoing pread-
mission medication.

For those discharge summaries which involved a medication
change, the reason for the change was present in around half
(n=25, 52.1%). For new medications initiated during hospital-
isation, the indication, either explicitly or implicitly inferred
from recorded patient diagnostic information, was provided on
45.5% of discharge summaries (n=66).

Discharges compliant with all relevant criteria
Mean total percentage compliance for all relevant criteria on
the discharge summaries was 77%=+4.2 (95% CI 76.3 to 77.5).

DISCUSSION

Overall compliance with HIQA’s National Standard for Patient
Discharge Summary Information was identified as 77%.
However, compliance rates were identified as lower for

medication details than for demographic or operator details.
These findings corroborate with previous studies which cite
medication details and rationale for therapy change as common
omissions.”® 821 Compared with discharge summaries com-
pleted using Symphony, TEAMS appeared to have a higher
documentation rate for most of the audited data items.

Patient demographic details are automatically populated on
TEAMS and Symphony from the hospital’s PIMS, and this may
account for the identified compliance rate of 100% for such cri-
teria. However, for discharge summaries completed on
Symphony there is no specific data field on the software
program to input gender information and compliance rates were
lower for this criterion. Similarly, free-format elements such as
‘indication for new medication’ had lower compliance rates con-
curring with a study by Callen et al*' which found a higher
medication discrepancy rate with electronic transcription than
with automated details. Standardising the format of the dis-
charge summary template generated to incorporate this informa-
tion may ensure more consistent completion.

One concern that was highlighted was the high proportion of
changes to patient medication at discharge without complete
information of them in the discharge summary. This accords
with studies in the literature which document this problem.*?
This is particularly significant as problems in reconciling the
preadmission medication with the discharge medication list can
lead to medication error which in turn may lead to preventable

Table 2 Compliance with medication details at medication level, treating omission as non-compliance

TEAMS Symphony  Total
Medication level, excluding omission n/N (%) n/N (%) n/N (%) 95% ClI x p Value df OR (95% Cl)*
Generic drug name used 1244/1272 (97.8) 19/35 (54.3) 1263/1307 (96.6) (95.6 to 97.6) — 0.000t 1 0.03 (0.01 to 0.06)
Dose indicated 1250/1272 (98.3)  15/35 (42.9) 1265/1307 (96.8) (95.8 t0 97.8) — 0.000t 1 0.01(0.01 to 0.03)
Frequency of administration indicated 1254/1272 (98.6)  12/35 (34.3) 1266/1307 (96.9) (959 t0 97.9) - 0.000t 1 0.01 (0.003 to 0.02)
Duration of therapy 1106/1260 (87.8) 11/35 (31.4) 1117/1295 (86.3) (84.2 t0 88.1) — 0.000t 1 0.06 (0.03 to 0.13)
Changes on discharge 84/90 (93.3) 1/1 (100) 85/91 (93.4) (87.9t097.8) - - - -
Reason for change(s) to preadmission medication 58/91 (63.7) 1/1 (100) 59/92 (64.1) (543t073.9) - - - -
Indication(s) for medication newly started+ 246/478 (51.5)  22/30 (73.3) 268/508 (52.8)  (48.2t0 57.7) 5.417 0.015 1 2.59(1.13 to 5.94)

*Likelihood of TEAMS compliance relative to Symphony compliance.
tFisher's exact reported as >20% of expected frequencies were <5.
#Statistically significant.

TEAMS, Tallaght Education and Audit Management System.
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Table 3 Compliance with medication details at patient level, treating omission as non-compliance

TEAMS Symphony  Total
Patient level, including omission n/N (%) n/N (%) n/N (%) 95% ClI x2 p Value df OR (95% CI)*
Generic drug name usedt 73/164 (44.5) 3/25(12) 76/189 (40.2) (33.9 to 47.1) 9.538 0.001 1 0.17 (0.05 to 0.59)
Dose indicatedt 76/164 (46.3) 3/25 (12) 79/189 (41.8)  (349t048.7) 10516 0.001 1 0.16 (0.05 to 0.55)
Frequency of administration indicatedt 76/164 (46.3) 2/25 (8) 78/189 (41.3) (34.4 10 48.7) 13.157 0.000 1 0.10 (0.02 to 0.44)
Duration of therapyt 64/164 (39) 3/25 (12) 67/189 (35.4) (28.6 to 42.3) 6.923 0.006 1 0.21 (0.06 to 0.74)
Changes on discharge summary 23/114 (20.2) 0/16 (0) 23/130 (17.7) (10.8 to 24.6) - 0.074% 1 0.85 (0.79 to 0.92)
Reason for change to preadmission medication 24/47 (51.1) 1/1 (100) 25/48 (52.1) (37.5 to 64.6) - - - -
Indication(s) for medication newly startedt 54/129 (41.9) 12/16 (75) 66/145 (45.5) (37.2 t0 53.8) 6.304 0.012 1 4.17 (1.28 to 13.62)
Overall compliance with all medication criteria 33/165 (20) 3/25(12) 36/190 (18.9) (13.7 t0 25.2) - 0.432 1 0.55 (0.15 to 1.93)

*Likelihood of TEAMS compliance relative to Symphony compliance.
tStatistically significant.

tFisher's exact reported as >20% of expected frequencies were <5.
TEAMS, Tallaght Education and Audit Management System.

adverse drug events.>* > Predictors of compliance found in
other studies included quality of the discharge template, smaller
numbers of prescribed medicines and use of electronic rather
than handwritten discharge summaries.”’ The sample size in
this study was too small to compare TEAMS and Symphony
compliance with this criterion. However, further work would
be useful to investigate health informatics interventions to
support medication reconciliation.

This study concurred with published evidence that medication
omission is the most common discrepancy at discharge.’® 1 17
Although it is plausible that the treatment was not continued on
discharge according to good clinical judgement, the lack of
explicit documentation poses a problem.?® These inconsistencies
or gaps in documentation may be critical for the patient, as for-
gotten pharmacological therapy may entail inaccurate prophy-
laxis or treatment and provoke preventable adverse events. In
fact, Perren et al*® found that 32% of medication omissions
were potentially harmful. Furthermore, undocumented inten-
tional changes to long-term medication during hospitalisation
have been identified as carrying risk for medication error and
adverse drug events.!

The most common medication initiated without indication in
this study was painkillers, which are so ubiquitously used, a jus-
tification for their use seems almost unwarranted; which raises
the question—which drugs merit an indication and where
should the line be drawn? The reason for not providing an indi-
cation for newly prescribed medication at discharge may be
because it is assumed that the GP might infer this from the
patient’s clinical history. However, this can increase the likeli-
hood of adverse drug events and patient harm.>*=>®

Feedback on discharge summary completion could be used to
support increased compliance by Symphony users or improve-
ment in the system design, in particular on the need to include
gender information. However, due cognizance should be given
to the fact that the Symphony discharge system was primarily
for same-day discharges, and the lack of detail reported could
be explained given the time and resources required to report
full medication lists. Medication reconciliation should be under-
taken with a view to improving patient safety, and it is fre-
quently reported to be time consuming.*® There are also likely
differences in the level of medication burden and complexity
between the two groups, and this must be taken into
consideration.

The study conducted was a small, local evaluation of dis-
charge summaries and consequently limits the external

generalisability of the findings. As an observational study it is
not possible to prove causality as other factors may influence
the observed differences in compliance across the two systems.
It is known that the causes of failure to reconcile medications
are many and complex and this study took the opportunity to
audit information management aspects only. In addition, the
effects of observer bias and expectancy effects cannot be com-
pletely eliminated. The researcher’s competence to undertake
medication reconciliation as an undergraduate student is also
questionable; although a proportion of discharge summaries
and data collection forms were checked by the study supervisor.

Key messages

What is already known on this subject

» There is a need for consistent and timely communication at
discharge.

Poor communication at discharge increases the risk of
adverse events and compromises the continuity of care.
Significant advances in technology have led to the
development of more efficient electronic discharge
communication systems. Computer-generated discharge
summaries are legible, detailed and afford protection against
transcription errors.

Recommendations on the minimum dataset for clinical
discharge summaries to improve discharge communication
have been stipulated in jurisdictions other than Ireland.

>

What this study adds

» Previous research has focused on differences between
handwritten and electronic discharging systems.

This study appraises the quality of medication-related
information communicated at discharge using two different
electronic discharge communication systems for compliance
with the National Standard.

This study demonstrates that different electronic discharge
systems and automation may impact on compliance with
elements of the standard.

The existing literature mainly reports the quality of
communication of the medication list at discharge. This
study assesses patient, discharge and medication-related
documentation against the National Standard.

>
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There are no large-scale reports of the extent to which dis-

charge summaries adhere to these standards and thus it is diffi-
cult to gauge their impact on the quality of practice. However,
with the wider implementation of electronic discharge systems,
this study has suggested that reviewing software design and in
particular imputation rules may improve compliance rates.
Communicating changes to the medication list should also be
prioritised in discharge reconciliation.
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