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Background
Medication dose omissions are some of the most frequently reported medication errors. Omission of ‘time critical’ medications can be especially
significant, leading to poor patient outcomes, such as seizures, sepsis and thromboembolism. There are few publications about the influence of Electronic
Medication Management (EMM) systems on timely medication administration.
This 800-bed Australian metropolitan tertiary referral health service implemented EMM in October 2018 and Automated Dispensing Cabinets (ADCs) in 2021

Objectives
To evaluate the influence of an EMM systems on time critical dose omissions 6 and 18 months after implementation

Methods
Data of dose omissions of regular inpatient medication orders was
obtained retrospectively from electronic medication records (EMR) over
one week in March 2019 and four weeks in March 2021.

Table 1: Time critical medications [Alfred Health guideline]

An omission was defined as a regular medication dose not administered
before the next dose was due.
Reasons for omission were collated from nursing documentation and
classified as ‘preventable’ and non-preventable’ according to the dropdown options in the EMR selected by nursing staff prior to dose
administration.
Dose omissions were either preventable or clinically justified.
The health service’s time critical list was used, [Table 1]

Evaluation
In 2019 and 2021, 620 and 2,524 patients with 44,756 and 146,940 scheduled medication doses were reviewed. Of these, 4,385 (9.8%) and 19,610 (13.3%)
doses were omitted. Time critical doses were omitted in 593 (1.3%) and 1811 (1.2%, p=0.124) administrations.
Antimicrobials were the most common class of time critical dose omissions (43.1% of omissions in 2021). [Table 2]
The most common reason for omission was patient refusal (17.4% in 2021, non-preventable). Overall, 34.9% of dose omissions were classified as
preventable in 2021. Preventable time critical dose omission decreased from 0.5% (n=227) doses in 2019 to 0.4% (n=632, p=0.03) in 2021.
Wards with ADCs had a significantly lower rate of time critical dose omissions compared to those without (1.1% vs 1.3%, p=0.014).

Discussion
We found that, while the EMM system did not decrease overall dose omission rates, time critical omissions decreased over time. ADCs appear to have an
impact in decreasing time critical dose omissions. EMM systems present opportunities for review of large quantities of medication specific data. As incidents
of dose omissions causing harm to patients continue to be reported, examination of patient outcomes will be considered in future projects.
Planned improvement strategies include: simplification of ‘drop-down’ menus to encourage accurate documentation [Table 3]; integrating time-critical
medication examples into nursing, pharmacy and medical education; and roll-out of ADCs across the hospital network. An audit dashboard is being
developed, which will enable regular assessment of time critical omitted dose rates to target areas for improvement.

Table 2: Time-critical dose omission by class
Time Critical
2019
2021
Medication
n (%)
n (%)
n=593
n =1811

Hypoglycaemics

6
(1.0%)
148 (25.0%)
9 (1.5%)
0
254 (42.8%)
0
21 (3.5%)
0
138 (23.3%)

19 (1.0%)
469 (25.9%)
117 (6.5%)
0
780 (43.1%)
0
57 (3.1%)
2 (0.1%)
352 (19.4%)

Immunomodulator

17

15

Antiparkinson
Anticoagulants
Anticonvulsants
Antidotes
Antimicrobials
Antipsychotics
Corticosteroids
Cytotoxics

(2.8%)

(0.8%)

Table 3: Simplifying documentation from
23 to 7 options
p-value
0.94
0.77
< 0.0001
1
0.98
1
0.75
0.42
0.12
0.0005
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