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Background: The practice of anesthesiology needs an anesthetist to administer multiple potent drugs with high accuracy in a highly
confined area that has multiple distractions. Despite all efforts, the increased use of technology, and high standards of both invasive
and non-invasive monitoring in anesthesia practice, medication errors can still occur even at well-equipped centers worldwide.
Methodology: A multicenter descriptive cross-sectional study using direct observations and interviews was done throughout the
selected three hospitals to evaluate the practice of labeling, usage, and storage of anesthetic medications in the operation theatres. The
data were confirmed, coded, and entered into SPSS version 25. Descriptive analysis was done. Narration and tables were used to
present the findings, and results were explained in the form of frequencies and percentages.
Results: Out of all the tools designed to assess the practice of labeling, usage, and storage of anesthetic medications in the operation
theatres, none of the criteria was 100% accomplished. There is the highest accomplishment for the muscle relaxants labeling with 48
(80%) of the observations clearly labeling the muscle relaxants. It was observed that in all three centers the indicator for emergency
drug labeling and other patient-specific drugs were below the average accomplishment. Only 5 (8.3%) of the interviewed anesthetists
report medication-related incidents, while the majority of them did not report or incompletely report them.
Conclusion and Recommendations: It is found that there were poor practices on most of the indicators for anesthetic drug
storage, labeling, and usage in all sites as compared to the standards. Anesthesia practice must be understood as a high-risk activity
that needs modified techniques and multimodal system redesign for a safe way to prepare and administer anesthesia drugs. The sample
size for this study was small, and hence these findings should be dealt with caution and other studies with more sample size are
recommended.
Keywords: drug storage, drug labeling, drug errors, anesthetics, patient safety

Background
The practice of anesthesiology needs an anesthetist to administer multiple potent drugs with high accuracy in a highly
confined area that has multiple distractions. Drugs with a different mechanism of action, such as muscle relaxants,
induction agents, vasopressors, vasodilators, and reversals, are often used during general anesthesia. It has been detected
for some time that perioperative drug errors are a significant source of morbidity and, rarely, mortality.1,2 Most of the
perioperative medication adverse events are preventable while some result in tragic outcomes.3

Despite all efforts, the increased use of technology, and high standards of both invasive and non-invasive monitoring
in anesthesia practice, medication errors can still occur even at well-equipped centers worldwide.4 Most anesthetists
encounter at least a single drug error from which syringe swap involving muscle relaxants is the commonest.2,5 The
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syringe swap of Suxamethonium chloride for fentanyl was the single commonest error with an incidence of 30%, of
which 17.5% of errors were classified as dangerous which results in serious hemodynamic or other complications.6

In a study done in northern Ethiopia in 2020, the overall level of drug safety management in the operation theatre was
unsatisfactory.7 Drug labeling should never be put on the empty syringes rather once the drug is drawn into a syringe
before it leaves the operator’s hand.8 Drug packaging and labeling standards need urgent attention but making the system
robust by protocolisation, adequate training, and work environment improvement is imperative.9

Recently, there was huge drug wastage as compared to the standard mainly due to improperly practiced pharmaceu-
tical waste management.10 Though the overall extent of drug wastage in ORs and ICUs is a concerning issue,11 substance
abuse is the most serious work environment safety issue related to the practice of anesthesiology, having an incidence of
1% per year of practicing.12 There were also some fatal incidents related to misuse and abuse of propofol among health-
care providers.13

Anesthetic drug safety failures are a prevalent preventable reason for iatrogenic harm.14 The safe practice consists of
timely giving drugs to the patients, preventing drug administration errors, and measures to minimize distractions.15,16

Anesthetists are given the mandate for the prescription, preparation, dispensing and labeling, administration, documenta-
tion, and monitoring of clinical effects of anesthesia drugs.15

Improper practice of labeling, usage, and storage of anesthetic medications in the operation theatres is the most fatal
cause of injury to the patient. Sometimes inappropriate labeling of drugs and careless storage of drugs can cause damage
to patients and external personnel. There should be clear guidelines on drug labeling and storage. The other thing is that
hospitals should have a policy on how to handle critical drugs in the operation room. Anesthetists must also have
awareness of the effective usage of drugs to minimize the financial loss of the hospital secondary to the wastage of drugs.

Recently in Ethiopia, the risk for patient safety from drug errors has not been elaborated on, and to my knowledge, no
research has been conducted on anesthetic drug storage, labeling, and usage which is also a problem seen in most
developing countries. Hence, this observational multicenter study was done to assess the practice of storage, labeling, and
usage of anesthetic medications in the operation theatres of selected southern Ethiopian hospitals.

Methodology
Study Settings
A multicenter descriptive cross-sectional study using direct observations and interviews was undertaken across three
hospitals. Two of the hospitals, the HUCSH and Adare general hospital are found in the Sidama region, in Hawassa town
and serve as a teaching and practical center for both undergraduate and postgraduate students. The other one is DURH
which is located in Dilla town and serves as a teaching and referral hospital of Dilla University. All hospitals are found in
the south direction of Addis Ababa which is the capital city and has thousands of employees and give service to millions
of surrounding southern Ethiopian communities in terms of multiple specialties of general medical, surgical, maternity,
and child care, emergency, trauma, and critical care.

Sampling and Participants
A convenient sampling method was utilized to obtain a representative sample across the three sites. Ethical concern was
exempted by the institutional review board of DURH since it was not an interventional study involving human
participants, rather practice observation and only a support letter was enough to conduct this study. The practice of
twenty different anesthetists with more than two years of work experience was conveniently observed and interviewed in
each hospital. Written informed consent was obtained from each participant before they were enrolled in the study. The
anonymity of every collected data was kept for every participant and they were allowed to withdraw from the study at
any point without justifying if they feel discomfort. During a period from January 1, 2022, to February 30, 2022, four
postgraduate anesthesia students were selected as data collectors and observed 20 routine elective cases in each hospital
regarding the practice of storage, labeling, and usage of anesthetic medications in the operation theatres at study sites.
Data was collected from all selected anesthetists on duty before, while, and after they had performed any case of elective
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operation during the period mentioned above. One anesthetist was observed and interviewed only once so that there were
no repeated observations.

Data Collection Tool
A total of 23 indicators were developed from eleven standards from the European Board of Anaesthesiology (EBA)8 and
Australian and New Zealand College of Anaesthetists (ANZCA)15 with a target achievability of 100% (Table 1). Each
indicator was redefined and modified to increase its measurability while the `Yes`, `No`, `IC`, and `NA` response section
was added to go in line with the local setup of the study areas. All indicators were developed in the English language,
translated to the local language, and retranslated to the English language by language experts to ensure their consistency.
Practice with a score of >90% was considered as an area of excellent practice, a score of 75–90% were areas of good
practice and acceptable while scores of <75% were considered as areas that need critical improvements. Any additional
comments provided by anesthetists were documented.

Data Collection Process
The data collectors observed and documented their data in real-time, focusing on the practice of labeling, usage, and
storage of anesthetic medications during the perioperative time. Direct observation was used to gather information on
medication storage, checking procedures, and how medication syringes are labeled and stored before full administration
while interviews were conducted with all 60 participants with each interview lasting 10–15 minutes conducted directly
after observation. Interviews using semi-structured questionnaires were conducted with local language on issues related
to who has access to propofol stores, whether they are flushing IV cannula, and whether they report any medication
incidents and adverse events in departmental meetings. Before the interviews, a summary of the format questions was
given to the participants to ensure that all questions were understood and discussions were made based on observations.

This study has been registered according to the Declaration of Helsinki 201317 on the Research Registry and has got a unique
identifying number of the research registry researchregistry7719 (https://www.researchregistry.com/browse-the-registry#home/)

Table 1 Standards Developed from EBA and ANZCA

S. No Standards Target Exception Data
Source

1 All anesthetic drugs prepared for routine use in OR should be clearly labeled.19 100% None DO & I

2 All drug-containing syringes and infusion lines should be labeled.2,15 100% None DO & I

3 The contents of anyone ampoule should be administered to only one patient.8 100% None DO & I

4 Drugs should be stored in ways designed to facilitate their easy identification and minimize the risk

of error or misidentification by putting them in their drug cart.8,34
100% None DO & I

5 Local anesthetic agents should be stored separately from general anesthetic drugs.8 100% None DO

6 Intravenous potassium should be stored securely.35 100% None DO & I

7 Only authorized persons should have access to the cupboard or storage area and keep a record of
this access.15,36

100% None I

8 IV cannula should be flushed to reduce the risk of inadvertent administration of anesthetic drugs
after OR.24

100% None I

9 All anesthetists should report medication incidents and adverse events in departmental meetings.25 100% None I

10 Anesthetic room drug cupboards must be locked when the OR is unoccupied.15,37 100% None DO

11 Any wastage of anesthetic drugs like too much opening of the same medication in the working

environment should be avoided27
100% None DO & I

Abbreviations: DO, direct observation; I, interviewing.

Open Access Surgery 2022:15 https://doi.org/10.2147/OAS.S366258

DovePress
67

Dovepress Hailu

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.researchregistry.com/browse-the-registry#home/
https://www.dovepress.com
https://www.dovepress.com


Anonymity was kept throughout the data collection process. The data were checked, coded, entered, and cleaned using SPSS
version 25. Descriptive analysis was done. Narratives and tables were used to present the data and results were explained in the
form of frequencies and percentages.

Result
A total of sixty observations were done at the three study areas during the routine elective cases, from initial drug
preparation to leaving the theatre. In all sites, anesthesia service is usually delivered by two anesthetists per table like a
new graduate junior with a senior anesthetist that has more than two years of work experience plus advanced
postgraduate study. Three subthematic findings were emerged from the collected data and presented in the subheading
the practice of labeling, usage, and storage of anesthetic medications in the operation theatres, medication safety
management, and anesthetic drug incident handling and wastage management.

The Practice of Labeling, Usage, and Storage of Anesthetic Medications in the
Operation Theatres
Across all the three study areas, the key anesthetic agents were induction drugs like ketamine, thiopentone, propofol,
muscle relaxants, vasopressors, narcotics, premedication drugs, reversal agents, emergency drugs and local anesthetics
are usually available. At the two study sites, medications are usually prepared before the patient arrives while at the third
center some of the anesthetic drugs were prescribed overnight and brought together with the patient to the OR. In none of
the centers, medications were prepared for the whole schedule list ahead of time.

In all three sites, anesthetic induction solely takes in the confine of the OR table and there was no induction room.
Regarding the practice of anesthetic drug preparation, the drawing up of the medication was done by either of the
anesthetists who are responsible to handle the case.

Out of all the tools designed to assess the practice of labeling, usage, and storage of anesthetic medications in the
operation theatres, none of the criteria was 100% accomplished. There is the highest accomplishment for the muscle
relaxants labeling with 48 (80%) of the observations clearly labeling (specific name with its` concentration) the muscle
relaxants like suxamethonium, vecuronium, and pancuronium while the preparation of any other drugs for a patient-
specific need is at lowest accomplishment 6 (10%) as compared to the others (Table 2). Emergency drugs were not pre-
prepared rather if needed they were usually drawn up from their vials at the moment of incident and given without any
clear labeling.

Table 2 ATool Designed to Assess the Practice of Labeling, Usage, and Storage of Anesthetic Medications in the Operation Theatres

S. No Indicators Response N (%)

Yes No IC NA

1. Are all emergency drugs (Atropine, Adrenaline, and dopamine) labeled? 28 (46.7%) 12 (20%) 20 (33.3%) 0 (0%)

2. Are all muscle relaxants (suxamethonium, Vecuronium and Pancuronium) labelled? 48 (80%) 5 (8.3%) 7 (11.7%) 0 (0%)

3. Are all induction agents (ketamine, thiopentone) labeled? 34 (56.7%) 10 (16.7%) 16 (26.6%) 0 (0%)

4. Are reversal drugs labeled? 35 (58.3%) 11 (18.3%) 14 (23.3%) 0 (0%)

5. Are analgesics labelled? 41 (68.3%) 9 (15%) 10 (16.7%) 0 (0%)

6. Are antiemetic, antihypertensive, and vasopressors labeled clearly? 32 (53.3%) 22 (36.7%) 6 (10%) 0 (0%)

7. Are any other drugs needed (patient-specific) prepared? 6 (10%) 43 (71.7%) 0 (0%) 11 (18.3%)

Abbreviations: IC, incomplete; NA, not applicable.
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In all sites, there were no pre-printed drug labels, and a plaster on which a complete drug name with its` concentration
was written with a pen was used for labeling which might bring medication errors as there is a similarity in shape, size,
and type of the syringe and label. It was observed that in all three centers the indicator for emergency drug labeling and
other patient-specific drugs were below the average accomplishment.

Medication Safety Management
Regarding medication safety management, there is no or little achievement across the study areas. It was observed that
there were anesthesia drug carts in all OR of the three sites with 100% accomplishment (Table 3). Despite this, there are
still poor drug handling practices like drugs are poorly stored in ways designed to facilitate their easy identification and
reduce the risks of error with a score of only 15 (25%) out of 60 observations. It was above average score of 44 (73.3%)
that local anesthetic agents were stored separately from general anesthetic drugs while there was no IV potassium in the
confines of the operation theatres of all the three study areas.

Anesthetic Drugs Incident Handling and Wastage Management
From the total of 60 observations, there were only 12 (20%) of the observations where there was flushing of IV cannula
to minimize the risk of unrecognized administration of anesthetic drugs outside the OR while in 44 (73.3%) and 4 (6.7%)
of the observations they did not do or incompletely done, respectively. More importantly, there was a poor trend of
reporting any medication incidents and adverse events in departmental meetings so that lessons can be learned and passed
on. Only 5 (8.3%) of the interviewed anesthetists report medication-related incidents while the majority of them did not
report or incompletely report them (Table 4). There was too much wastage of anesthetic or other emergency drugs 43
(71.7%) in the OR. Prepared drug syringes and vials/ampoules were put on the anesthetic table at all the three sites while
ketamine, atropine, local anesthetics, and muscle relaxants were among the drugs with the most wastage as there was
more than one vial at a time.

Table 3 A Tool Designed to Assess Medication Safety Management

S. No Indicators Response N (%)

Yes No IC NA

1. Is there labeling for all drug-containing syringes and infusion lines? 41 (68.3%) 12 (20%) 7 (11.7%) 0 (0%)

2. Is the content of anyone syringe administered to only one patient? 50 (83.3%) 10 (16.7%) 0 (0%) 0 (0%)

3. Does drugs stored in ways designed to facilitate their easy identification and

minimize the risks of error?

15 (25%) 40 (66.7%) 5 (8.3%) 0 (0%)

4. Are there drug carts in OR? 60 (100%) 0 (0%) 0 (0%) 0 (0%)

5. Are drugs put separately according to their group? 25 (41.7%) 35 (58.3%) 0 (0%) 0 (0%)

6. Do local anesthetic agents stored separately from general anesthetic drugs? 44 (73.3%) 7 (11.7%) 9 (15%) 0 (0%)

7. Is Intravenous potassium stored securely? 0 (0%) 0 (0%) 0 (0%) 60 (100%)

8. Is only authorized persons to have access to propofol stores? 0 (0%) 60 (100%) 0 (0%) 0 (0%)

9. Is there a system to check only the authorized person accessing the cupboard

or storage area?

0 (0%) 60 (100%) 0 (0%) 0 (0%)

10. Do they keep a record of this access? 0 (0%) 60 (100%) 0 (0%) 0 (0%)

Abbreviations: IC, incomplete; NA, not applicable.
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Discussion
This study shows the current practices for drug storage, labeling, and usage in the three selected hospitals and aimed to
contribute little not least to minimize the patient safety risks. In the current observed practice, the labeling, usage, and
storage of anesthetic medications in the operation theatres were not satisfactory as the preparation of emergency drugs,
and another patient-specific medication has a score of below average. These findings depict and suggest an immediate
need for the improvement of anesthetic drug storage, labeling, and usage in the operation theatres.

Minimizing adverse drug events will require the involvement of all stakeholder anesthetists.18 Despite the presence of
basic rules and guidelines that need to be followed whenever drugs are prepared, the practice in the observed area was by
far below the standards. A study showed that the exact amount and concentration of any administered drug should be
prescribed, prepared, and labeled with an ISO-normative label19 and any medicine or fluid that cannot be identified
should be considered unsafe and discarded.

The result of this study shows muscle relaxants were one of the drug classes with better labeling practice 48 (80%)
which is, in contrast, to a study done in India where anesthetists commonly incriminated the muscle relaxants.9 This
discrepancy might be due to the anesthetists’ understanding of the serious problem of accidental administration of muscle
relaxants to an un-anesthetized patient which can end up in a fatal physical or psychological problem, including death
with over 90% of such incidents being related to inappropriate labeling as explained in another study.20

While the recent observation shows the availability of drug carts in the OR with 100% accomplishment there are still
major safety issues concerning anesthetic drug handling as indicated with only 15 (25%) of drugs stored in ways
designed to facilitate their easy identification and minimize the risks of error. The practice of anesthesiology is central to
patient care and errors are unavoidable in any human endeavor but should be distinguished from negligence. The
incidence of medication errors in anesthesia has been estimated as 1 per 13,000 administrations, excluding errors in
recording.2 In this study, the practice of separating local anesthetics from general anesthetic agents is only in 44 (73.3%)
of observations which is below the standard recommendation that states local anesthetic agents should be stored
separately from general anesthetic drugs and high-risk medicines such as IV potassium should be stored securely.8

Drugs should be arranged in ways designed to facilitate their easy identification and reduce the risk of error or
misidentification.21 Storing drugs according to their pharmacological groups can reduce the risk of between-class errors,
which are generally more dangerous than within-class errors.21,22 Special concern should be given to storing drug
ampoules that look similar, have similar names, or have labels that are difficult to read.8 There is disagreeing evidence

Table 4 A Tool Designed to Assess Anesthetic Drugs Incident Handling and Wastage Management

S.
No

Indicators of Drug Incident Handling and Wastage Response N (%)

Yes No IC NA

1. Are you flushing Iv cannula to reduce the risk of inadvertent administration of

anesthetic drugs in recovery units or on the ward?

12 (20%) 44 (73.3%) 4 (6.7%) 0 (0%)

2. Are all anesthetists report any medication incidents and adverse events in

departmental meetings so that lessons can be learned and passed on?

5 (8.3%) 49 (81.7%) 6 (10%) 0 (0%)

3. Is there a trend of reporting medication incidents and adverse events in

departmental meetings?

5 (8.3%) 45 (75%) 0 (0%) 10 (16.7%)

4. Are lessons learned and passed on from such events? 5 (8.3%) 45 (75%) 0 (0%) 10 (16.7%)

5. Is the anesthetic room drug cupboards locked when the operating theatre is

unoccupied?

17 (28.3%) 41 (68.3%) 2 (3.3%) 0 (0%)

6. Is there any wastage of anesthetic drugs like opening of more than one vial of the

same medication in a working environment? (i e, atropine, bupivacaine,

suxamethonium, ketamine, adrenaline, … ?)

43 (71.7%) 16 (26.7%) 1 (1.6%) 0 (0%)

Abbreviations: IC, incomplete; NA, not applicable.
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regarding the sterility and efficacy of emergency drugs in the UK obstetric units as the majority of them routinely draw
up every 24h which causes huge wastage and potential for drug error.23

Even though substance abuse is the most serious anesthesia work environment safety issue with an incidence of 1%
per year of practice,12 there was no system to check that only authorized persons were accessing the cupboard or storage
area among all the study areas. This might be explained by the lack of awareness and areas that are given less attention as
some agents like opioids and even some of the misuse and abuse of propofol have been reported with fatal outcomes.13

Flushing of venous catheters with NS is important and probably the most crucial factor in the prevention of
malfunction and minimizing the risk of unrecognized administration of anesthetic drugs out of the theatres.8,24 In this
study, there was a poor report of medication incidents and adverse events in departmental meetings which is in contrast
with the EBA recommendations for safe medication practice indicating that all anesthetists should report any medication
incidents to their local and/or national incident reporting systems and these should be regularly reviewed in departmental
meetings so that lessons can be learned from.8,25 Incomplete documentation of the drug adverse events, lack of
experience, and the unavailability of local or national incident reporting systems might be the reason for this outcome.

At all sites, anesthetics and other drug preparation were done on a table near the bedside in the operating room which
was prone to distractions and wastages of drugs as there were multiple vials/ampoules of the same medications were
observed opened at a time. Distractions must be kept to a minimum or avoided by ensuring the availability of a
designated drug preparation workspace. Anesthetic drug wastage is a common problem faced in recent anesthetic
practice which significantly contributes to unwanted health-care budget allocation and financial loss.26 Even though
the wastage amount in terms of financial cost was not covered in this study, there were significant wastages of anesthetic
drugs in 43 (71.7%) of observations and mostly seen with ketamine, muscle relaxants, local anesthetic, and atropine were
among the drugs which contribute highly to the total wastage. Proper use of all drugs and appropriate wastage manage-
ment was recommended to minimize the wastage of anesthetic drugs.27 Poor team coordination and lack of a system to
control the number of consumed drugs might lead to huge wastages.

Policies and guidelines should available to ensure improvement in the usage of drugs within the operation and
induction rooms.28 The European Board of Anaesthesiologists (EBA) recommends the International Organisation for
Standardisation (ISO) anesthetic and respiratory equipment.8 Local protocols would be needed for the minimum required
drugs to be drawn up in each designated location and an assistant seems to be ideal for preparing and labeling the
syringes in all set-ups.29

A multimodal system-designed approach can reduce errors in the recording and administration of drugs in anesthesia
as compared to conventional methods.30–33 The lack of resources and technologies in developing countries hinders the
implementation of this system redesign.

Study Strengths and Limitations
This was a multicenter study and built a complete image of the recent practice of storage, labeling, and usage of
anesthetic medications in the operation theatres. It is believed to help the anesthetists to reduce the potential for
anesthetic drug errors and wastage. The sample size for this study was small and hence these findings should be dealt
with caution and other studies with more sample size are recommended.

Conclusion
It is very important to observe the practice of storage, labeling, and usage of anesthetic medications at a multicenter level
as the complex nature of anesthesia practice confirms the risk of inevitable errors. It is found that there were poor
practices on most of the indicators for anesthetic drug storage, labeling, and usage in all sites as compared to the
standards.

Recommendations
Anesthesia practice must be understood as a high-risk activity that needs modified techniques and multimodal system
redesign for a safe way to prepare and administer anesthesia drugs. These techniques should be endorsed to improve staff
awareness and minimize drug errors or wastages.
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Abbreviations
DURH, Dilla University Referral Hospital; HUCSH, Hawassa University Comprehensive Specialized Hospital; ICU,
Intensive care Unit; OR, Operation Room; IV, Intravenous; NS, Normal Saline.
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