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CHAPTER 1 
EXECUTIVE SUMMARY

Medication errors: the problem
Medication errors are the most common adverse event in hospitals and have significant econo-
mic and health consequences1,2. 

In Europe, according to the European Medicines Agency (EMA), the rate of medication errors in 
hospitals varies from 0.3% and 9.1% in prescription and from 1.6% to 2.1% in the dispensing 
stage3.

In the United Kingdom, a study in 2017 in the National Health Service calculated that there were 
237 million medication errors in one year in in its hospitals, with 21.3% in prescription, 15.9% 
in dispensing and 54.4% in administration. However, 72% of the errors have little or no potential 
for harm4. 

In Spain, the National Study on Hospitalisation-Related Adverse Events (ENEAS) concluded that 
the incidence of adverse events in hospitalised patients came to 8.4%, with the most frequent 
adverse event being medication errors, which accounted for 37.4% of the total3. This study 
indicates that up to 17 incidents a day occur due to medication for every 100 hospitalised patients; 
16% of which occur in prescription, 27% in transcription, 48% in dispensing and 9% in admi-
nistration5.

The ISMP has published a report on the most common medication errors in 2020 with serious 
consequences for patients. According to this report, the ten most common errors are shown in 
Table 16.

Table 1. Ten types of medication errors with the most serious consequences detected in 2020. ISMP6

1 Errors due to omission or delay in medication

2 Administration of medication to the wrong patient

3 Errors associated with allergies or adverse events known for the medication

4 Errors in calculating the dosage for paediatric patients

5 Errors due to likeness in labelling or the packaging of medication sold

6 Errors associated with lack of use of smart infusion pumps

7 Errors due to accidental administration of neuromuscular blockers

8 Mistaken intravenous administration of oral liquid medications

9 Errors in medication reconciliation on hospital admission and discharge

10 Errors due to comprehension problems among patients about how to use the medication
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Medication errors in intensive care units
Medication errors take on relevance for critical patients, whose medication is one of the main 
therapeutic resources7,8. The fact that many of these medications are considered to be high risk 
and are used intravenously, together with the seriousness and complexity of such patients’ con-
ditions, as well as the need for close communication between the different professionals, are all 
factors that raise the risk of adverse events occurring7,8.

More medication errors occur in paediatric and neonate intensive care units (ICU) than in adult 
units. Indeed, it is estimated that medication errors occur 8 times more in neonatal ICU than in 
ones for hospitalised adults9,10. 

The Ministry of Health and Social Policy and SEMICYUC designed a multi-site study with the 
to estimate the incidence of adverse events and incidents with no harm (INH), in 2012. The 
results from the study gave the following conclusions11:

•	 There were 25% of notified incidents related to medication, making them the most frequent 
type of notified incident. As for the nature of the medication errors, according to the process 
in the therapeutic chain where they occurred, the most frequently reported ones occurred in 
the prescription stage, with 34% of cases, followed by those related to administration, which 
accounted for 28%.

•	 16% of medication errors led to harm to the patient and 82% of them were considered to be 
totally avoidable.

A systematic review of empirical studies on the prevalence and nature of medication errors in 
paediatric and neonatal ICU carried out from January 2000 to March 2019 gave the following 
results12:

•	 Medication errors are a common problem in these units. In paediatric ICU: 14.6 for every 100 
prescriptions and 6.4-9.1 for every 1,000 patients/day. In neonatal ICU: 5.5 to 77.9 for every 
100 prescriptions and between 4 and 35.1 for every 1,000 patients/day.

•	 The errors in the prescription and administration stages were the most common.

•	 Errors in dosage were the most prevalent in both cases (neonatal and paediatric patients).

The characteristics of the paediatric population (constant development, pharmacokinetic and phar-
modynamic peculiarities, deficit of available medications that require calculations and adjustment 
of dosage depending on weight and body surface), and the use of drugs in conditions different 
from those described in the technical specifications not backed by clinical trials, all mean that it is 
a group at high risk of suffering from medication errors13. In a study the data on medication 
errors mainly linked to prescription were studied (n=120, 71%). The majority groups belonged to 
errors in prescribed dosage (45%), prescription of non-commercial drugs (22%) and errors linked 
to an unsuitable choice of pharmaceutical form (8%). The study also showed that most of these are 
related to dispensing and administering the incorrect dosage14.

As in the case with the paediatric population, the neonatal population is a heterogeneous and very 
changeable one. The dosage of medication for this population obeys variable patterns depending on 
weight, age of gestation and days of life10. In fact, premature patients suffer proportionally more me-
dication errors than full-term new-borns15. The lack of commercial presentations of drugs adapted 
to this population’s needs make it necessary to measure small volumes, divide up units and carry 
out complex dilutions in the intensive medical services. The bioavailability of the drugs after such 
handling is often unknown and unpredictable, and could give rise to the use of toxic or inefficient 
dosages. This, in addition to the variability of pharmacokinetic and pharmodynamic processes of the 
drugs (preservatives, stabilisers, etc.), the seriousness of the pathology, a greater hospital stay, the 
impossibility of communicating with the patient, etc. all increase the risk of medication errors and 
make it difficult to identify and recognise them16. According to data from the Spanish study, in which 
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ten neonatal units took part, it was seen that the dosage in dilutions prepared to be administered 
does not usually coincide with the prescribed dosages. Commonly used drugs were analysed such 
as antibiotics and phenoarbital. In most hospitals, the dosages were lower than the one prescribed, 
except in the case of phenoarbital, which was usually above it. The contributing factors were analy-
sed, considering the unavailability of specific preparations for neonatology to be fundamental. 
Calculation errors can be minimised with good standardisation protocols and the error in precision 
depends on a good preparation technique and environmental factors17.

The solution 
There are multiple plans and strategies aimed at preventing medication errors, with different 
levels of complexity in terms of implementation18. From education and training, reporting sys-
tems, continuous improvement schemes and accreditation. Numerous scientific bodies, alliances 
and societies back electronic traceability systems being introduced as the most efficient way to 
reduce medication errors19.

In the case of ICU, the role of medication traceability to prevent medication errors is fundamental. 
Medication traceability in ICU includes the following systems2:

•	 Electronic prescriptions with systems to support clinical decisions. In ICU environments, 
CPOEs can substantially reduce the frequency of medication errors20. Current policies that aim to 
increase the take-up and use of CPOEs will avoid millions of medication errors every year21. 

•	 Automated dispensing systems. Automisation in dispensing medication in ICU improves 
efficiency and reduces the rate of medication errors. Direct connections for electronic pres-
cription and automated dispensing systems also improve the quality of the dispensing process 
and increase its efficiency22-28.

•	 Electronic preparation system with volumetric and gravimetric solutions. The scientific 
evidence shows that preparation systems using a gravimetric workflow have great potential 
to reduce errors in identifying the medication used, but even more importantly, in redu-
cing dosage errors. They are also highly efficient, avoiding the need for a double visual ins-
pection in the preparation process that many ICU have established for high-risk medication29.

•	 Bar-Coded Medication Administration. Ensuring that the medication prepared, the patient, 
the moment and the means of administration are correct. Barcode medication administra-
tion and identification systems enable the barcode to be read from the patient’s bracelet and 
from the medication. The system thus verifies that the medication, the patients, the moment 
and the means of administration are all correct30-32.

•	 Smart pumps with safety systems to prevent programming errors. Numerous studies ca-
rried out show the benefits of smart pumps in preventing errors in programming them33-35. 
Some new infusion pumps allow for a connection with the hospital’s prescription system so 
they can be programmed automatically.

There are now infusion centres (installed for nursing staff to control, for example) that 
connect all of the infusion pumps for a unit or floor to a personal computer or tablet. 
These systems enable the record of infusion activities to be reviewed, such as events, alerts 
and alarms, including problems like blockages, air in the line, alarms for pressure, bolus and 
infusion nearing its end. They enable the patient’s fluid balance to be calculated, as well as 
the infusion volumes from the pumps continuously, and to control the pressure in the lines36. 

•	 Complete connectivity for all systems. Connectivity with hospital management systems en-
sures the automatic recording of medication preparation and administration processes, and 
thus the quality of the data included in these systems.
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Furthermore, clinical evidence shows that introducing electronic traceability systems would 
enable medication errors to be reduced significantly, as well as improving the efficiency and quality 
of healthcare19. 

However, the implementation of electronic traceability systems in ICU in Spanish hospitals is far 
from ideal. A study based on a questionnaire conducted in 2017 by the Spanish Society for Inten-
sive Medicine, Critical Care and Coronary Units (SEMICYUC) and the Spanish Society of Hospital 
Pharmacy (SEFH) together with the Institute for the Safe Use of Medicines (ISMP-Spain) in adult 
ICU revealed the low implementation of electronic traceability systems37.

•	 Only half of the intensive medical services have infusion pumps with smart technology to 
enable error reduction in administering doses or with the incorrect speed. 

•	 Only 37.5% have integrated electronic prescription.

•	 Only 43.3% have clinical decision support systems.

•	 The use of barcodes in administration, considered to be the most effective barrier to prevent 
errors and ensure traceability, is minimal. Development of this technology in Spain has been 
hampered by the lack of barcode identification for packaging of single-dose medications.

•	 The following items had key elements with percentages below 50%: 

•	 Accessibility to information about the patients and medications.

•	 Standardisation of medications.

•	 Storage of medications.

•	 Distribution of medications.

•	 Quality and risk management programmes.

PREVEMED Project
The PREVEMED project (Introduction of error prevention systems in adult, paediatric and 
neonate ICU in Spain) is led by a scientific committee made up of SEMICYUC, the Spanish Neo-
natology Society (SENEO), the Spanish Society of Paediatric Intensive Care (SECIP) and SEFH. Its 
aim is to foster the development and introduction of effective practices to improve the safety 
system for using medication in such units. The ultimate goal is to draw up recommendations 
about medication error prevention in ICU in Spain.

The PREVEMED project has involved three phases: a review of the scientific evidence to deter-
mine what clinical practices have the greatest impact on preventing medication errors; a national 
survey on the introduction of medication error prevention systems in adult, paediatric and neona-
te ICU in Spain; and a document for the participating societies to explain their stance.

The main results from the survey, completed by the ICU of 112 hospitals, show that there is plenty 
of room for improvement in the area of acting on medication errors in the ICU, as indicated by 
the variability of the results.

Recording and monitoring of medication errors

•	 There is no specific pharmacist integrated into 81.3% of the units in the group rounds 
visiting patients, but there are in private consultations (68.8%) and in the revision and valida-
tion of prescriptions (73.8%). 

•	 In 57.6% of the services, there is no accreditation or certification in these units. Of the 
services that are accredited, 54.0% have an ISO certificate. 
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•	 There are 95.4% of the units that use their own record of medication error notifications 
and/or an autonomous platform. This record can be consulted and followed by both the 
notifiers and the safety managers in 66.7% of cases. The record is held above all at the 
hospital level (46.4%). 

•	 In 54.1% of the ICU, errors undergo habitual, multidisciplinary analysis. In 59.3% of the 
units, over 75% of the errors notified are analysed with different methods, the most com-
monly used ones being root cause analysis (16.8%), discussion of cases (13.4%) and discussion 
groups (12.1%).

•	 The approximate estimation for annual declared medication errors comes to 50-100. Most 
state that 25-50% of serious effects are notified. Most errors detected are slight (66.3%). 

•	 The estimated frequency of medication errors according to the different stages in ICU is as 
follows: every week in prescription (41.4%); every month in dispensing (36.1%); and every 
three months in preparation (31.2%) and in administration (42.1%). 

•	 The most frequent kinds of medication error are considered to be: incorrect dosage (34.7%), 
omission of dose (40.0%), and wrong administration speed (the others are highly infre-
quent or not frequent).

•	 As for human factors as the cause for medication errors, lapses/oversight (36.5%), stress/
work overload (27.1%), and interruptions (2.2%) are the most frequent kind. 

•	 The most frequent kind of failure overall is lack of technology (very frequent 16.7% and 
frequent 14.6%). In the other cases, the reply given is “very infrequent”.

•	 It is also noteworthy that ambiguous verbal or written communication sometimes leads to 
bad interpretations (30.2%). 

•	 In 94.1% of the hospitals, there is a safety committee. Although only 45.5% of the units have 
their own safety committee for the unit, 65% have safety heads trained in detecting medica-
tion errors.

•	 The drugs or groups of drugs that the participants consider to be most frequently implicated in 
medication errors are: sedoanalgesia (39.1%), anti-infectives (28.3%) and antibiotics (33.7%). 
Vasoactive/inotropic agents, antiarrhythmics, potassium, anaesthetics, muscle relaxants and in-
sulin are the ones associated with greater severity in the event of a medication error.

Electronic/prescription information/record system

•	 There are 77.1% of units with a computerised prescription order entry system with sof-
tware integrated with the pharmacy for validation (24-hour pharmaceutical validation 
in 35.1%). This software includes a clinical decision support or guide system, especially for 
allergies (71.6%) and maximum doses (68.9%), and a medication guide (58.1%).

•	 The hospital has a computerised health record connected to the electronic prescription 
system used in the unit in 57% of cases, while 60.9% of all participants say that the elec-
tronic health record system is connected to primary care. Only 24.2% of the units have an 
electronic prescription system integrated into the electronic health record.

Preparation of the medication

•	 From 25 to 50% of parenteral medication administered in ICU is prepared centrally in the 
hospital pharmacy (64.3%). 

•	 In 95.6% of the units, there is no automated system for preparing intravenous medication, 
and 86.7% have no electronic gravimetric weigh scale or other quality control system. 
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•	 In 44.0% of the units, there are plans to centralise the preparations for some groups of 
intensive care drugs in the hospital pharmacy over the next 24 months, while 38.5% have 
such plans for only one group of drugs.

•	 The main barriers to centralised preparation in a pharmacy are the lack of human resources 
(56.7%) and logistic difficulties (33.3%). 

•	 If the pharmacy had an automated medication preparation system, 61.5% of the units would 
consider centralising the preparations made in the ICU in the pharmacy service. 

•	 The hospital pharmacy collaborates with ICU to design standard operating procedures or 
protocols to prepare parenteral medication in order to minimise medication errors in 80.2% 
of the units.

Automated systems to distribute or dispense medication

•	 There is a single-dose medication distribution system in the units (61.4%). Normally, the 
pharmaceutical forms of oral administration are dispensed through the central pharmacy in 
single, repackaged doses (42.9%). Single-dose vials are dispensed without relabelling 
(57.3%).

•	 In 59.6% of ICU, there are no automated dispensing cabinets. In the units that do have 
them, they are connected to electronic prescription (60.0%). Prior pharmaceutical valida-
tion is not required to pick up medication (85.7%).

•	 There is no barcode system to verify the selection of the medication before it is dispensed 
from and/or replaced in the automated dispensing cabinets (84.3%). The pharmacy store 
does not verify the medication’s barcode (boxes) to detect possible counterfeit medication 
(47.1%). In hospitals that do carry out this verification (13.5%), the hospital database is 
linked to the regional or national system for counterfeit medication (46.7%).

Administering medication

•	 The units do not have an electronic system to ensure safety in the process of administe-
ring medication (78.2%). 

•	 The habitual practice usually carried out in the unit to validate high-risk medication before 
administering it is:

•	 Check by a single nurse: 61.9%.

•	 Check by two nurses: 28.6%.

•	 Half of the participants (50.0%) say that they have smart pumps with medication dose error re-
duction systems (DERS). 

•	 In 86.5%, the administration of parenteral perfusions is not monitored from a central point, 
as happens, for example, in the pharmacy or satellite pharmacy. A barcode is not scanned for key 
information about traceability (or about the patient (85.4%), nurse (84.3%) or the medication 
(79.8%)), nor is information usually indicated about the batch, expiry date or the hospital’s national 
PIS code (57.1%). 

•	 Medication with narcotics is handled with strong boxes and registered in writing (73.9%).

Short-term prevention plans

•	 In 59.1% of the ICU, there are plans to launch a system to reduce medication errors (above 
all smart pumps with a safety system, barcode reader and electronic prescription).
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Priority

•	 The participants consider that electronic prescription (62.9%), automated cabinets (40.4%), 
a barcode reading system (53.4%) and smart pumps with an integrated quality control sys-
tem (58.4%) have great potential to prevent medication errors in ICU.

Limitations

•	 The main limitations for setting up technology related to medication errors are budgetary 
(40.4%) followed by a lack of human resources (25.9%). 

•	 There are 51.9% of participants who affirm that the best way to ensure that technology to 
help prevent medication errors is installed in ICU would be via national regulations laying 
down an obligation to put such solutions into practice, including funding for them.

Awareness/impact/training

•	 Information or training campaigns are important (95.6%) and most (41.7%) have taken 
part in a campaign to raise awareness about the matter. Most say they believe that more 
training is needed about medication errors for healthcare professionals (96.7%).

•	 There is formal training about risk management in the hospital (62.2%) but not in the unit 
(65.2%). 

•	 There is a functional unit to manage risks in the hospital (86.7%). 

•	 The possible consequences and impact of medication errors for the professionals involved are 
guilt (56.7%), anguish (42.2%) and worry (56.7%) in personal terms, and concern and fear 
in carrying out their work in professional terms (42.2%). 

•	 There is an urgent need to raise awareness among the services and organisations about the 
matter and to have resources available to prevent and cope with it (96.7%). Administrative 
processes should also be standardised so that professionals can dedicate more time to care 
tasks in order to minimise medication errors (97.8%). 

•	 There were 44.4% of the respondents who said that in their hospital there is a protocol, 
guide or document they can consult to prevent medication errors.

•	 Participation from relatives and patients is also considered important in the process of 
detecting and preventing errors (80.0%).

Recommendations
Based on an analysis of the evidence and the results from the survey, the societies signing this 
document put forward the following recommendations in order to prevent medication errors in ICU:

Culture of safety

•	 It is advisable to foster a culture of safety in healthcare organisations, especially in ICU, in an 
aim to improve the safe use of medication in the environment of critical patient care.

•	 Ongoing improvement plans should also be introduced, geared towards reducing errors in the 
use of medication in ICU. Such improvement plans must include tools to enable risks to be iden-
tified proactively while also identifying incidents and adverse events and analysing them in order 
to learn and take action to improve and introduce safe practices, ensuring they are implemented 
and assessing their effectiveness in reducing the possibility of them occurring again. 
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•	 Medication error and incident notification systems should be bolstered in ICU, enabling the 
most frequent medication errors to be recorded and analysed systematically and non-puniti-
vely with a multi-disciplinary approach, identifying their causes and how to prevent them with 
corrective action.

•	 It is also preferable to use strategies to improve communication among the professionals 
involved in using medication with critical patients, as well as systems with the human factor 
in mind to reduce medication errors.

•	 The “Self-evaluation questionnaire on the safety of using medicines in Intensive Medical 
Services” should be used periodically as an instrument to learn the situation in ICU as regards 
the safe use of medication, and to prioritise steps to improve safety in this area.

Multidisciplinary units

•	 It would be prudent to introduce pharmacists into ICU’ multidisciplinary teams, given their 
fundamental role in the safe use of medication.

•	 ICU should also be able to count on safety heads to participate in hospital safety committees, 
leading such units and providing support for professionals and healthcare staff, as well as for 
patients and their relatives.

•	 Indeed, it is advisable for families and patients to take part and get involved in strategies 
aimed at minimising the risks associated with the use of medication.

•	 There should be plans to act in sentinel adverse event situations to ensure a coordinated 
response covering the needs of patients and families and giving support for the professionals 
involved.

Processes to improve safety

•	 The standardization of medication prescription is recommended through computerized 
protocolization.

•	 Pharmaceutical validation of prescriptions prior to dispensing is advisable.

•	 Centralised preparation of medicines is recommended.

•	 Dispensing of ready-to-use medicines is recommended in order to avoid preparation in the units.

•	 Reconciliation of medication before and after transits of care is recommended.

•	 Homogenisation of infusion mixtures is recommended in all inpatient units.

Technology to reduce medication errors

•	 The introduction of medication traceability systems is recommended, including computeri-
sed physician order entry with clinical decision support, electronic systems to prepare medica-
tion, automated dispensing systems, electronic recording of the administration of medication, 
barcoded administration of medication, and smart pumps to administer drugs parenterally, 
integrated into the clinical information systems to help improve safety, effectiveness and 
efficiency in the use of medication in all ICU. 

•	 It is advisable to use technology that fosters the standardisation of medication use in order to 
reduce variability, especially in the stage when the medication is prepared in these units.

•	 Gravimetric systems should be used in the preparation stage, especially in paediatric and 
neonatal units, in order to ensure the accuracy of dosages of high-risk medications prepared, 
so as to reduce one of the most common errors in these units.
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•	 Another recommendation is to introduce technology and medication traceability systems 
broadly and progressively in organisations, taking into account each site’s characteristics and 
possibilities with the aim of reaching the utmost level of roll-out in all units.

•	 National and regional regulations would foster the introduction of safety strategies to prevent 
medication errors, with priority given to critical patients on applying them. Such regulations 
should be accompanied by their corresponding budget allocation in order to ensure medication 
traceability systems are introduced in all ICU in Spanish hospitals

Education and training

•	 Training and awareness-raising programmes in the safe use of medication should be de-
veloped and launched in order to lower adverse events related to medication. Such program-
mes should be aimed at all professionals involved in work with critical patients.

•	 The training and education programmes should be geared towards fostering a culture of 
safety, including on the one hand basic safety training, and on the other, advanced training 
in the use of medications.

•	 It is also advisable to prepare training and awareness programmes for patients and families.

•	 The societies signing this document agree to carry out an accredited training and awareness 
programme in the coming years. 

Accreditation

•	 The undersigning societies consider it worthwhile to develop an accreditation system to pre-
vent medication errors in ICU in the coming years.
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CHAPTER 2 
CONCEPTUAL CONTEXT

2.1 Medication errors in health centres. An emerging problem

Definition and classification of medication errors

The United States National Coordinating Council for Medication Error Reporting and Pre-
vention (NCC MERP) defines a medication error as: “any preventable event that may cause or 
lead to inappropriate medication use or patient harm while the medication is in the control of 
the health care professional, patient, or consumer. Such events may be related to professional 
practice, health care products, procedures, and systems, including prescribing, order commu-
nication, product labeling, packaging, and nomenclature, compounding, dispensing, distribu-
tion, administration, education, monitoring, and use”1.

The NCC MERP classifies medication errors in health centres according to the following criteria2:

•	 Potential or non-error: Circumstances or incidents with the capacity to cause error, but which 
have not taken place (Category A).

•	 Error, no harm:

•	 An error occurred, but the medication did not reach the patient (Category B).

•	 An error occurred that reached the patient but did not cause the patient harm (Category C).

•	 An error occurred that resulted in the need for increased patient monitoring, but no patient 
harm (Category D).

•	 Error, harm:

•	 An error occurred that resulted in the need for treatment or intervention and caused tem-
porary patient harm (Category E).

•	 An error occurred that resulted in initial or prolonged hospitalisation and caused tempo-
rary patient harm (Category F).

•	 An error occurred that resulted in permanent patient harm (Category G).

•	 An error occurred that risked the patient’s life and required intervention to keep them alive 
(Category H).

•	 An error occurred that resulted in patient death (Category I).

Another way of classifying errors is according to the criteria of the Severity Assessment Code 
(SAC)3. This chart helps quantify the risk level associated with a specific incident according to 
two variables: the severity of the incident’s consequences for the patient and the probability of it 
occurring again. The classification system for these variables is shown in Figure 1.
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       Figure 1. Calculation of risk associated with an incident. SAC level3

Frequent Probable Occasional Infrequent Very

An incident occurred that resulted in the 
patient’s death Extreme Extreme Extreme Extreme High

An incident risked the patient’s life and 
required intervention to keep them alive Extreme Extreme High High Moderate

The incident contributed to or caused 
permanent harm to the patient Extreme Extreme High High  

Moderate

The incident contributed to or caused 
temporary damage to the patient and 
required longer hospitalisation

High High High Moderate Moderate

The incident contributed to or caused 
temporary damage to the patient that 
required intervention

High High High Moderate Moderate

The incident reached the patient but 
did not cause them harm, but did need 
increased monitoring or intervention to 
check they had suffered no harm

Moderate Moderate Moderate Low Low

The incident reached the patient but did 
not cause them harm Moderate Low Low Low Low

SAC 1: Extreme risk; SAC 2; high risk; SAC 3: moderate risk; SAC 4: low risk.
Figure modified and translated from Severity assessment codes.3

There are two types of incidents that are not susceptible for classification via the SAC: situations 
not capable of causing incidents, and incidents related to safety that did not reach the pa-
tient. Taking into account that one of the variables used for calculating the SAC is the level of harm 
and that these two categories, by definition, cannot cause the patient harm, both categories are 
classified as “No SAC”3.

The HAMEC tool (harm associated with medication error classification) includes clear definitions 
and does not include examples of errors, harm or treatments that could lead to misinterpre-
tations. Table 1 includes the HAMEC4 tool’s classification of medication errors.
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Table 1: Harm Associated with Medication Error Classification (HAMEC): potential harm4

Level Reference Description

0 No harm No potential for patient harm, nor any change in patient monitoring, level or length 
of care required.

1 Minor

There was potential for minor, non-life-threatening, temporary harm that may or 
may not require effort to assess a possible change in a patient’s condition such 
as monitoring.a Such effort may or may not have potentially caused a minimal 
increase in the length of care (<1 day).

2 Moderate

There was potential for minor, non-life-threatening, temporary harm that would 
require effort to assess a possible change in a patient’s condition such as monitoringa, 
and additional low-level change in a patient’s level of careb such as a blood test. Any 
potential increase in the length of care is likely to be minimal (<1 day).

3 Serious
There was potential for major, non-life-threatening, temporary harm, or minor 
permanent harmc that would require a high level of careb such as the administration of 
an antidote. An increase in the length of care of ≥1 day is expected.

4 Severe There was potential for life-threatening or mortal harm, or major permanent harm. 

aMonitoring refers to the minimally intrusive observation of the patient’s condition over time. Observations are generally made 
for the production of urine, the general level of awareness or vital signs, including cardiac or breathing frequency. bLevel of 
care refers to the degree of active treatments that are initiated in response to an actual or potential change in the patient’s 
condition. cPermanent harm is such that, as a consequence of the drug event, the patient would require ongoing care, or 
experience an ongoing disability, beyond the admission rate. Table modified and translated from Gates PJ, et al. 2019.4

There are more definitions and classifications of the harm related to medication in health 
centres, mainly in hospitals. That is why the comparisons of the seriousness of harm related to 
medication are limited by the lack of consistency in the tools used to classify it4.

Definition of adverse reaction to medication (ARM)

The definition of adverse events, unwanted events or ARMs has evolved over time. In the 1980s, 
they were defined by the World Health Organization (WHO) as “any unfavorable and unintentio-
nal reaction due to the use of a medication in a normal dose used in humans for prophylaxis, 
diagnosis or treatment of diseases or to modify a physiological function”. With Spanish Royal 
Decree 1334/2007, a definition was added to the ARM including all harmful clinical consequences 
deriving from dependence, abuse and incorrect use of medication, including those caused by use 
outside the authorised conditions and those caused by medication errors. Finally, Royal Decree 
577/2013, which introduced the new requirements from Directive 2010/84/EU of the European 
Parliament into Spanish law, simplified the definition of ARM to “any unfavourable and uninten-
tional reaction to medication, including adverse reactions arising from any use outside the 
terms authorised for sale, or abuse and medication errors”5.

Size of the problem

Medication errors are the most common adverse event in hospitals and have significant eco-
nomic and health consequences6,7. Adverse events related to an erroneous use of medication 
cause greater mortality than traffic accidents, breast cancer or the human immunodeficiency 
virus (HIV)8.
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In Europe, according to the European Medicines Agency (EMA), the rate of medication errors in hos-
pitals varies from 0.3% and 9.1% in prescription and from 1.6% to 2.1% in the dispensing stage9. 

In the United Kingdom, a study in 2017 in the National Health Service calculated that there were 
237 million medication errors in one year in in its hospitals, with 21.3% in prescription, 15.9% 
in dispensing and 54.4% in administration. However, 72% of the errors have little or no potential 
for harm10. 

In Spain, the ENEAS study (National Study on Hospitalisation-Related Adverse Events) concluded 
that the incidence of adverse events in hospitalised patients came to 8.4%, with the most frequent 
adverse event being medication errors, which accounted for 37.4% of the total11. 

A study on medication error incidence in the processes for use of medication indicates that up 
to 17 incidents a day occur due to medication for every 100 hospitalised patients; 16% of which 
occur in prescription, 27% in transcription, 48% in dispensing and 9% in administration. Of 
these incidents, 85% did not reach the patient and only 0.35% caused harm. Omission was the most 
common error in all procedures12.

In Spain there are numerous multi-site studies on adverse events in healthcare, including me-
dication errors (Table 2):

Table 2. Frequency of adverse events due to medication in multi-site studies carried out nationally6

Study Total AE (% 
patients) Most frequent AE

AE due to medication

Percentage of 
the total

Preventable 
(%)

ENEAS 9.3%
Medication (37.4%)
HCAI (25.3%) Procedures (25%)

37.4 34.8

APEAS 10.11%

Medication (47,8%)
Worse evolution of the original illness 
(19.9%)
Procedures (10.6%)

47.8 59.1

EARCAS Qualitative 
study

Care
HCAI medication

- -

SYREC 33.1%
Care (26%)
HCAI (24%)
Medication (12%)

11.6% 58.9%

EVADUR 7.2%
Care process (46.2%)
Medication (24,1%)
Procedures (11.7%)

24.1% -

AE: Adverse Event; APEAS: Study on adverse events in primary care; EARCAS: Adverse Events in Care Homes and Socio-health 
Care Centres; ENEAS: National study on Adverse Events related to hospitalisation; EVADUR: Adverse Events in the Emergency 
Ward; HCAI: Health Care Associated Infections; SYREC: Safety and risk in critical patients. Table modified and from Estrategia 
de Seguridad del Paciente en el Sistema Nacional de Salud. 2015.6

In the ENEAS and APEAS studies, medication errors are the main adverse event in hospital 
and primary care6.

In order to register adverse events related to care, there are notification systems such as SiNASP 
(Notification and Learning System for Patient Safety). SiNASP is a system for reporting and recor-
ding incidents and events developed by the Ministry of Health, Consumer Affaris and Social Welfare 
as part of the Patient Safety Strategy for the National Health System13. 
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The aim of SiNASP is to improve patient safety based on an analysis of situations, problems and 
incidents that caused, or may have caused, the patients harm. This system’s main emphasis is on 
learning to improve. Although the notification is voluntary, professionals are strongly encouraged 
to use the system, thereby collaborating in learning and improvement for patients’ safety. SiNASP 
is available for hospitals and primary care centres. Only professionals in the facilities that are re-
gistered in the system can notify of incidents in SiNASP13.

In the latest report published by SiNASP (2019), the incidents related to medication are the type 
of incident most reported (20.4%)13 (Figure 2).

Figure 2. Type of incidents notified to the SiNASP13

Medicación
Gestión organizativa-Recursos

Identificación
Equipos/dispositivos

Comunicación
Pruebas diagnósticas

Infraestructuras-edificio-enseres
Procedimientos terapéuticos

Caídas
Retrasos o tiempos inadecuados

Transporte-traslados
Otros

Procedimientos quirúrgicos
Otros procesos asministrativos

Laboratorio-Anatomía patológica
Incidente relacionado con el diagnóstico

Comportamiento alterado/agresivo
Sangre y productos sanguíneos

Accidente del paciente
Documentación (incluye aspectos relacionados con la confidencialidad)

Infección asociada a la asistencia sanitaria
Dieta-alimentación
Oxígeno-Gas-Vapor
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Comportamiento autogresivo del paciente

Radioterapia/Radiaciones ionizantes

970
745
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379
360
360

333
275
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214
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128
110
99
97
90
86

59
47
42
42

12

Figure modified from System of Notification and Learning for Patient Safety (SiNASP, Spain).13

In 2020 there were fewer incidents than in previous years reported to SiNASP due to the great 
pressure on healthcare during the different waves of the COVID-19 pandemic. Despite this, the 
healthcare professionals continued to notify of incidents voluntarily, which shows their keenness 
to share this information and because it is used to learn and to prevent incidents of the same kind 
from happening again, thus benefiting the patients’ safety14.

Types of medication errors in healthcare centres

Medication errors occurring in health centres may happen in any of the stages of handling the me-
dication there: prescription, transcription/validation, preparation, dispensing, administration 
or clinical monitoring.

SiNASP

In the SiNASP report (2018) at level SAC1 (extreme risk), five incidents related to medication 
errors were reported. One was a case of allergy in which the suspicion appeared in the docu-
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ments provided by the patient, but had not been included in the hospital’s records. The other four 
incidents were errors of administering an excessive dosage, two of which involved paediatric 
patients13. 

ISMP

The ISMP has published a report on the most common medication errors in 2020 with serious 
consequences for patients. According to this report, the ten most common errors are shown in 
Table 314.

Table 3. Ten types of medication errors with the most serious consequences detected in 2020. ISMP14

1 Errors due to omission or delay in medication

2 Administration of medication to the wrong patient

3 Errors associated with allergies or adverse events known for the medication

4 Errors in calculating the dosage for paediatric patients

5 Errors due to likeness in labelling or the packaging of medication sold

6 Errors associated with lack of use of smart infusion pumps

7 Errors due to accidental administration of neuromuscular blockers

8 Mistaken intravenous administration of oral liquid medications

9 Errors in medication reconciliation on hospital admission and discharge

10 Errors due to comprehension problems among patients about how to use the medication

Table modified from Institute for safe medication practices, ISMP-España.14

2015-2020 National Health System Patient Safety Strategy

In the document from the Ministry of Health, Consumer Affairs and Welfare, “2015-2020 National 
Health System Patient Safety Strategy”, it is estimated that on average 17 medication errors 
occur per day for every 100 patients hospitalised, with the following percentages: 16% in prescrip-
tion; 27% in transcription/validation, 48% in dispensing and 9% in administration6.

World Health Organization (WHO)

According to the WHO, the most frequent medication error occurs while administering medication 
(23% of the total)15.

From all the available reports, it can be inferred that the medication errors that may imply the 
greatest risk for patients are: those deriving from allergies, errors in identifying the correct 
medication, correct patient, correct dosage (the latter especially in paediatric and neonatal ICU) 
and lastly, infusion pump programming6,13-15.

Associated costs

The WHO estimates the annual cost from medication errors in the world comes to 42 billion 
dollars15.
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In the United Kingdom, the estimated costs for the NHS of definitively avoidable adverse reactions 
to medication come to 98.5 million pounds a year (meaning 2.9% of spending on the British NHS). 
This is close to estimates from other publications such as the UK’s National Patient Safety Agency 
(NPSA) and the United States’ Institute of Medicine16. 

In Spain, the cost of medication errors is estimated at about 2 billion euros (accounting for 3% of 
total national spending on health)6.

Main causes

According to the WHO, medication errors take place when medication management systems 
do not ensure safe usage of the medication in each of its stages. This, together with human 
factors like high workloads and lack of healthcare staff contribute to 23% of medication errors7.

According to the available bibliography, the main causes of medication errors are the following17:

•	 Low level of knowledge about patient safety education.

•	 Lack of healthcare staff.

•	 Lack of training and education for healthcare staff.

•	 Limited communication between healthcare professionals involved in the patient’s safety. 

•	 Inexistence or low level of reliability in the processes and procedures to protect the patient’s 
safety.

•	 Lack of digitalisation and traceability of the medication in healthcare sites.

2.2 Professionals involved in an adverse event
The most significant victims of medication errors are the patients and their relatives. But they 
are not the only ones affected. The healthcare staff directly or indirectly involved in an adverse 
event may also suffer from emotional harm. Although this is less visible, they are also victims.18,19. 

The term second victims were coined by Wu in 2000 referring to professionals involved in an 
adverse event who were traumatised as a result or incapable of coping with the situation. Some 
years later, Scott et al. (2009) broadened this definition to all healthcare staff involved in an 
adverse event who were traumatised as a result20.

Based on the available evidence, the most common emotional reactions among the secondary 
victims are: anxiety, obnubilation, confusion, difficulty in concentrating, frustration, guilt, 
sadness, mood swings, insomnia, constant memory of the incident, lack of professional con-
fidence, and fear of legal action and loss of professional reputation20. 

A study carried out in the United States and Canada with a significant sample of healthcare staff21 

concluded that only 5% of clinical staff have not been directly or indirectly involved in an ad-
verse event throughout their career20. 

In Spain, the ENEAS22 and APEAS23 studies concluded that every year 15% of clinical professio-
nals are involved in an adverse event with serious consequences for the patients, with medi-
cation errors being the main adverse event6.

2.3 Medication errors in ICU
Medication errors take on particular relevance in the sphere of critical patients, where me-
dication is one of the main therapeutic resources. The fact that many of these medications 
are considered to be high risk and are used intravenously, together with the seriousness and 
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complexity of the patient’s condition, as well as the need for close communication between the 
different professionals, are factors that raise the risk of adverse events occurring24,25.

In Spain there is little information available about adverse events involving critically ill pa-
tients, and even less related to medication. For this reason, by means of a collaboration agree-
ment between SEMICYUC and the Ministry of Health and Social Policy, a multi-site study was 
designed known as “Safety and Risk in Critical Patients” (SYREC in Spanish). Its aim was to 
estimate the incidence of adverse events and incidents with no harm (INH), classify them and 
evaluate their impact and preventability. It was carried out in 2012. The results from the study 
gave the following conclusions26:

•	 There were 25% of notified incidents related to medication, making them the most frequent 
type of notified incident.

•	 As for the nature of the medication errors, according to the process in the therapeutic chain 
where they occurred, the most frequently reported ones occurred in the prescription stage, 
with 34% of cases, followed by those related to administration, which accounted for 28%.

•	 16% of medication errors led to harm to the patient.

•	 82% of them were considered to be totally avoidable.

In a study carried out in Spain, ICU nurses identified four main areas susceptible to medication 
errors27:

•	 The context of critical care in itself.

•	 The organisation of the ICU service.

•	 Personal factors.

•	 The process of administering the medication.

In addition to this, there is the nursing staff’s low level of knowledge about preparation, dilution 
and administration of some drugs frequently used in the ICU and with which the greatest 
amount of medication errors occur27. This leads to consider the need for specific training and com-
petencies that should be required to develop specific profiles for critical care nurses.

More medication errors occur in paediatric and neonate ICU than in adult units. Indeed, it is estimated 
that medication errors occur 8 times more in neonatal ICU than in ones for hospitalised adults28,29. 

A systematic review of empirical studies on the prevalence and nature of medication errors in 
paediatric and neonatal ICU carried out from January 2000 to March 2019 gave the following 
results30:

•	 Medication errors are a common problem in these units. In paediatric ICU: 14.6 for every 100 
prescriptions and 6.4-9.1 for every 1,000 patients/day. In neonatal ICU: 5.5 to 77.9 for every 
100 prescriptions and between 4 and 35.1 for every 1,000 patients/day.

•	 The errors in the prescription and administration stages were the most common.

•	 Errors in dosage were the most prevalent in both cases (neonatal and paediatric patients).

Errors in dosage in paediatric and neonatal ICU

Paediatric units

The characteristics of the paediatric population (constant development, pharmacokinetic and phar-
modynamic peculiarities, deficit of available medications that require calculations and adjustment 
of dosage depending on weight and body surface), and the use of drugs in conditions different 
from those described in the technical specifications not backed by clinical trials, all mean that it is 
a group at high risk of suffering from medication errors31.
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In a study carried out in the region of Madrid on medication errors in paediatric ICU, the data on 
medication errors mainly linked to prescription were studied (n=120, 71%). The majority groups be-
longed to errors in prescribed dosage (45%), prescription of non-commercial drugs (22%) and errors 
linked to an unsuitable choice of pharmaceutical form (8%). The study also showed that most of these 
are related to dispensing and administering the incorrect dosage32.

Neonatal units

As in the case with the paediatric population, the neonatal population is a heterogeneous and very 
changeable one. The dosage of medication for this population obeys variable patterns depending 
on weight, age of gestation and days of life29. In fact, premature patients suffer proportionally 
more medication errors than full-term new-borns33.

The lack of commercial presentations of drugs adapted to this population’s needs make it ne-
cessary to measure small volumes, divide up units and carry out complex dilutions in the 
intensive medical services. The bioavailability of the drugs after such handling is often unknown 
and unpredictable, and could give rise to the use of toxic or inefficient dosages. This, in addition 
to the variability of pharmacokinetic and pharmodynamic processes of the drugs (preservatives, 
stabilisers, etc.), the seriousness of the pathology, a greater hospital stay, the impossibility of com-
municating with the patient, etc. all increase the risk of medication errors and make it difficult to 
identify and recognise them28. 

According to data from the Spanish study, in which ten neonatal units took part, it was seen that 
the dosage in dilutions prepared to be administered does not usually coincide with the prescribed 
dosages. Commonly used drugs were analysed such as antibiotics and phenoarbital. In most hospi-
tals, the dosages were lower than the one prescribed, except in the case of phenoarbital, which was 
usually above it. The contributing factors were analysed, considering the unavailability of specific 
preparations for neonatology to be fundamental. Calculation errors can be minimised with good 
standardisation protocols and the error in precision depends on a good preparation technique and 
environmental factors34.

2.4 International and national initiatives to prevent medication 
errors

International

WHO

The global initiative called “third Global Patient Safety Challenge: Medication Without Harm” 
launched by the WHO aims to reduce medication errors and the harm associated with them by 
50% over the next five years. In this initiative, health ministers are invited to set up national plans 
to cover the four aspects of safety in usage of medications: participation from the patients and 
the general public; medicines as products; training, skills-learning and monitoring of health 
care professionals; and the systems and practices for managing medications. The WHO must 
use its rallying and coordinating power to foster a series of worldwide measures related to safety 
in the use of medications35.

ECAMET Alliance

The European Collaborative Action on Medical Errors and Traceability (ECAMET) is a patient 
safety initiative developed by an alliance of scientific societies and European patient organisations. 
The aim of this alliance is to significantly reduce medication errors and to foster the setting up 
of comprehensive systems of electronic medication traceability in hospitals at the European 
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and Member State level, thereby becoming a benchmark project aimed at protecting and fostering 
patient safety in the European Union7.

National

AFEM

The multidisciplinary alliance against hospitalised patient medication errors in Spain (AFEM) 
is an alliance promoted by the Spanish Patients Forum and backed by the Spanish Society for 
Quality Care, made up of over 20 scientific and professional organisations including pharmacists, 
doctors, nurses, managers and other healthcare professionals, who demand that the following 
steps be taken36:

•	 Regulations:

•	 The creation of nationwide and/or regional autonomous strategies to prevent medication 
errors is not sufficient. There is also a need for political parties to propose a parliamentary 
motion to develop a nationwide compulsory standard to ensure safety in the use of me-
dication at the bedside of all hospitalised patients, its regulatory rollout being a priority for 
high-risk patients and medication36. 

•	 The set of measures should include deadlines for complete introduction of electronic 
prescriptions, automated preparation, single doses with barcodes, automated systems and 
dispensing cabinets, barcoded medication administration (BCMA) and smart medication ad-
ministration pumps, connected if possible to the BCMA, smart systems to support deci-
sion-making in prescription and administration, etc35.

•	 Central and regional government should draw up compulsory standards to ensure the 
traceability of medication to the bedside of all hospitalised patients, with the rollout of such 
standards being a priority for high-risk patients and medication. These standards should be 
accompanied by their corresponding budget allocation36.

•	 Training: 

•	 Creation of a training and awareness programme for patients and healthcare staff (doc-
tors, pharmacists, nurses and other professionals involved) about the risks and prevention 
of medication errors in hospitals, as well as their continuity in the community37.

•	 One of the basic practices to improve safety in hospitals, recommended by numerous orga-
nisations and demanded to achieve accreditation by the Joint Commission on Accreditation 
of Healthcare Organizations (JCAHO), is to set up internal medication error prevention 
in healthcare institutions7.

•	 Notification: 

•	 Medication error reporting systems must be fostered in order to learn from them and in-
troduce improvements. SiNASP is one such system to notify, record, analyse and introduce 
corrective measures29.

•	 Resources:

•	 Adequate allocation of human resources to enable a ratio per patient to be achieved that 
does not put tasks at risk due to overload, which would disrupt medication error prevention36.

•	 Technological supports must also be fostered to help in the safe use of medication, alerts 
and recording of the activity. They do not only detect medication errors, but also avoid 
them in real time36.
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•	 Budget allocation: 

•	 Tackling medication errors for hospitalised patients requires an adequate budget alloca-
tion36.

2.5 Clinical evidence and recommendations from international 
and national scientific societies to prevent medication errors
The clinical evidence and recommendations from international and national scientific societies 
aim to address and minimise the factors that cause medication errors.

The main recommendations are as follows: electronic medication traceability systems, electronic cli-
nical records, medication error recording and monitoring, accreditation/certification, training and an 
ongoing improvement action plan.

Electronic medication traceability systems

Clinical evidence shows that introducing electronic traceability systems using different types of 
technology in the stages of prescription, validation, preparation, dispensing, administration 
and electronic registration with hospital administrations would enable medication errors to be 
reduced significantly, as well as improving the efficiency and quality of healthcare by nursing staff. 
Numerous scientific bodies, alliances and societies back electronic traceability systems being 
introduced as the most efficient way to reduce medication errors38.

WHO

The World Health Organization recommends launching electronic systems in the areas of prescription, 
preparation, dispensing, administration and monitoring (Figure 3)39.

Figure 3. Medication without harm. Global patient safety challenge. WHO39
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ECAMET Alliance

ECAMET fosters the implementation of comprehensive systems for electronic traceability of me-
dication in hospitals in order to protect and foster patient safety in the European Union7 (Figure 4).

Figure 4. Medication traceability system7
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EAHP

In its document on its stance on patient safety, the European Association of Hospital Pharmacists 
(EAHP) recommends40:

•	 Launching different risk management tools including single-dose barcodes, quality con-
trol and risk management committees and electronic prescriptions systems.

•	 Adoption of a system of a closed-loop complete medication traceability management ena-
bling safer and more efficient administration of medication in hospitals.

ISMP

The Institute for Safe Medication Practices has set out the following chart showing the most 
efficient technology to prevent medication errors40 (Table 4).
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Table 4. ISMP. Use of technology41

1
A fully integrated CPOE system that includes the possibility of creating medication safety alerts 
and clinical decision rules. It must intervene directly with the laboratory and pharmacy, list the 
drug-drug and drug-illness interactions, and provide support for clinical decision-making.

2

The point-of-care systems with barcodes are designed to detect medication errors upon 
distribution and/or administration of the medication. Using a barcode scanner to scan 
barcodes on a medication and the patient’s bracelet, users can record all of the medications 
administered to the patient.

3

Smart infusion pump systems enable users to enter medication infusion protocols into a 
medication library with predefined dosage limits. If a dosage is programmed outside the 
established limits or the clinical parameters, the pump stops or an alarm sounds. Some pumps 
can include monitoring of the patient and their other parameters.

4
ADCs (automated dispensing cabinets) are robust dispensing systems that must be integrated 
with the health centre’s information system and interact directly with the pharmacy system. 
Furthermore, the ADCs must be able to use barcode technology for the re-supply process.

5

A "robust" system for placing pharmacy orders that is completely interconnected with a 
CPOE system that can create safety alerts for medication, interact directly with a healthcare 
facility’s IT systems and generate an eMAR (electronic medical administration record) to be used 
by nurses when they administer medication.

6

IV workflow technology combines software with automated pharmaceutical workflow 
technology to prepare sterilised products. It receives information about the dosages from 
healthcare IT systems and uses robotics, gravimetric analysis and barcode scanning together 
with video or digital image technology. Some systems can generate specific notes and labels to 
administer medication for nurses to scan them at the point of care.

ADC: automatic dispensing cabinet system; AE: adverse event; CPOE: computerised physician/provider order entry; eMAR: electronic 
medication administration registry; GAT: gap analysis tool; GEDSA: Global Enteral Device Supplier Association; HER: electronic health 
record; IV: intravenous; OR: operating room; PN: parenteral nutrition. Table modified from Reckmann MH, et al. 2009.41

In its report “Targeted Medication Safety Best Practices for Hospitals”, the ISMP also includes 
the following good practices42:

•	 Administer medication with a programmable infusion pump using dose error reduction systems 
(library of drugs and speed limits incorporated). 

•	 Keep up a percentage above 95% of the programme for infusions using the dose error reduction 
system.

•	 Monitor compliance with use of the dose error reduction systems for smart pumps monthly.

•	 Use a smart pump that enables the bolus to be programmed (or the dose loaded) and the speed 
of continual infusion with separate limits for each of them.

•	 Assign resources for maintenance, software updates and the medication library for all the smart 
pumps.

•	 Ensure that the medication library’s content is coherent with the information and nomen-
clature of the medication (for example, name of medication, dosage units, speed of dosa-
ge) in the electronic clinical record.

•	 Plan the implementation of the interoperability of the bi-directional smart infusion pump 
(i.e. automatic programming and electronic registration of the administration with the 
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electronic health record).

•	 Make an independent double-check when preparing sterile mixtures to ensure the adequate 
components are included (medications and dilutants), including confirmation of the suitable 
amount (volume) of each component before adding it to the final recipient.

•	 Eliminate the use of indirect methods of verification for compound sterile medication prepa-
rations (for example, the “syringe extraction method”, verifying a label of the real components 
instead). Except in the event of an emergency, carry out this verification everywhere that 
compound sterile preparations are made, including patient care units.

•	 Use technology to help in the verification process (for example, verification of components by 
barcode scanning, gravimetric verification, robotics, etc.). When using technology, it is impor-
tant for there to be procedures to ensure it is maintained, for the software to be up to date, 
and for the technology to always be used in a way that makes the utmost use of such systems’ 
medication safety features.

AFEM

The multidisciplinary alliance against hospitalised medication errors in Spain includes the 
following among its recommended measures related to traceability systems36:

•	 The set of measures should include electronic prescriptions, automated preparation, single 
doses with barcodes, automated systems and dispensing cabinets, barcoded medication 
administration (BCMA) systems, Wi-Fi connectivity in all areas of the hospital and smart 
medication administration pumps, connected if possible to the other kinds of technology 
used, smart systems to support decision-making in prescription and administration, etc36.

2.6 Clinical evidence and recommendations to prevent medication 
errors in ICU
In the case of ICU, the role of medication traceability to prevent medication errors is fundamen-
tal. Medication traceability in ICU includes the following systems7:

•	 Electronic prescriptions with systems to support clinical decisions.

•	 Automated systems to dispense medication.

•	 Electronic preparation system with volumetric and gravimetric solutions that ensure the me-
dication and prepared dosage are correct.

•	 BCMA to administer medication, ensuring that the medication prepared, the patient, the mo-
ment and the means of administration are correct. 

•	 Smart pumps with safety systems to prevent programming errors. Some new infusion pumps 
allow for a connection with the hospital’s prescription system so they can be programmed 
automatically.

•	 Complete connectivity for all systems.

Electronic medical records

An electronic health record is an essential instrument for healthcare professionals to carry out 
their work and give the patient the best possible care at all times. In fact, it is so useful that it 
goes beyond purposes related purely to healthcare; functions can be added for research, teaching, 
planning, management, quality control and even those of a legal nature43.
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Emergency services that use electronic medical records have lower medication errors and help 
ongoing improvement in patient safety44.

Most health records by far are currently stored on paper as the means for clinical information with 
the resulting disadvantages this implies for consultation, treatment and recording data, whether 
within institutions or among them, or in terms of safety and the confidentiality of information. 
Electronic medical records solve these problems and provide some additional advantages43.

In Spain, the purpose of the National Health System’s Digital Medical Record (HCDSNS) is to ensu-
re that citizens and healthcare professionals can access the most relevant clinical documentation 
for every patient’s healthcare. Documents are included that are available in electronic format in 
any place in the National Health System (SNS), ensuring citizens that consultation of their data 
remains restricted to whoever is authorised to use it45.

In Europe, the epSOS project (European Patient Smart Open Services) aims to develop a sum-
marised health record and electronic prescription system to enable member states to access their 
citizens’ basic health information if necessary46.

Electronic prescription systems (CPOE)

The clinical evidence available shows the highly promising effectiveness30,47-53 of CPOEs in mini-
mising medication prescription errors.

In ICU environments, CPOEs can substantially reduce the frequency of medication errors39. Current 
policies that aim to increase the take-up and use of CPOEs will avoid millions of medication 
errors every year47. 

It is estimated that at least a quarter of all harm related to medication can be prevented by using 
CPOEs. Electronic medication orders placed via CPOEs prevent errors arising from incorrect ma-
nual transcriptions47. 

CPOE systems often include functions such as proposal of dosage according to weight, informa-
tion to help clinical decisions (for example, the need to adjust the dosage in the event of renal 
and/or hepatic insufficiency) and alerts about allergies, interactions, duplications, maximum 
dosages, etc., that may reduce errors even further. The ultimate aim of a CPOE is to improve 
the safety, quality and value of patient care47. 

However, to improve the basis of clinical evidence even further, more randomised controlled trials 
or multi-centric cohort studies are needed to cover wider clinical and geographic areas48-53. 

Automated dispensing systems

Automisation in dispensing medication in ICU improves efficiency and reduces the rate of me-
dication errors40. Direct connections for electronic prescription and automated dispensing systems 
also improve the quality of the dispensing process and increase its efficiency54-57.

Clinical studies show that automated dispensing systems, pharmacies and clinical units provide 
benefits over traditional methods of manual dispensing in clinical and economic terms. The main 
benefits of launching these systems include reductions in medication errors, in time and in 
medication administration costs58,59. 

Clinical studies suggest the importance of optimally introducing automated dispensing systems to 
ensure the utmost clinical success and economic benefits58,59.

Electronic systems to control preparation

Electronic systems to control preparation are classified into60:

•	 Volumetric systems: These are connected to the ICU’s prescription system. By reading the 
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barcode of the medication to be used in the preparation, they enable verification of whether it 
is correct. However, they do not enable verification that the prepared dosage is correct.

•	 Gravimetric systems: The gravimetric method is a quantitative one to determine the amount 
of substance required by measuring its weight with a scale. These systems, which are also 
connected to the ICU’s prescription system, also enable verification that the medication to be 
used in the preparation is correct, the one prescribed, and they also ensure that the dosage 
prepared is correct. 

A gravimetric system for preparing medication works as follows60:

•	 The system is accessed to prepare the medication.

•	 The active or excipient ingredients or the vehicle are validated by reading a barcode. This 
validation completely eliminates the possibility of error on selecting the active or excipient 
ingredient or the vehicle to be added.

•	 The components of the preparation are weighed, including the primary packaging material that 
is going to be used. This system enables the densities of liquids to be included, as well as the 
weighed product’s accepted range of tolerance, and informs the healthcare professional step-by-
step about the processes to be carried out, thinking about the preparation at each stage.

•	 When all of the components have been weighed and their packaging material added, an iden-
tifying label is printed with the barcode exclusive to the preparation.

The system does not allow the preparation process to be followed if the exact dosage has not 
been processed in any of the stages of preparation60.

Preparation systems using gravimetric workflow have great potential to reduce errors in iden-
tifying the medication used, but even more importantly, in reducing dosage errors. They are 
also highly efficient, avoiding the need for a double visual inspection in the preparation process 
that many ICU have established for high-risk medication61. 

Volumetric workflow systems are fundamental for critical units in order to ensure there are no 
identification errors with the medication to be used in the preparation (similar appearance)61.

At the same time, gravimetric preparation systems are considered critical in neonatal and pae-
diatric intensive care services for all preparations with a higher risk of dosage, taking into account 
the fact that dosage error is the main cause of medication error in such units, as we have seen61.

Barcode medication administration (BCMA) and identification systems

Barcode medication administration and identification systems enable the barcode to be read 
from the patient’s bracelet and from the medication. The system thus verifies that the medication, 
the patients, the moment and the means of administration are all correct62-64.

Administration of medication by means of an identification and barcode reading system has 
shown to be an effective solution in preventing medication errors by identifying the correct 
patient, correct medication, correct moment and correct means, as well as efficiently contro-
lling information about the patients and improving the documentation process62-64. 

Smart pumps

The probability of a medication errors in ICU, and especially in paediatric or neonatal units, increa-
ses significantly due to the patients’ critical conditions, the high-risk administration of medication 
and the habitual use of intravenous means of administering it. For these reasons, ensuring safety 
in intravenous administration should be a priority in ICU28,29.

Traditionally, medication infusion devices have served simply as a mechanical device to administer 
medication intravenously. The advent of smart infusion pumps enabled back-up tools for clinical 
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decision-making to be integrated into the process of medication administration. The support for 
clinical decision-making provided by dose error reduction software (DERS) connected to infusion 
pumps includes alerts about minimum and maximum levels for the dose and concentration. 
This support can avoid incorrect programming of the pumps or errors in pressing keys (for exam-
ple, programming 55 mg instead of 5 mg)65. 

Numerous studies carried out show the benefits of smart pumps in preventing errors in pro-
gramming them22,66,67. For example, in a study carried out in the Gregorio Marañón hospital in 
Madrid with smart pumps over 17 months, there were 92 errors intercepted in programming the 
pumps, of which 49% would have been moderate, serious or catastrophic for the patients66.

As mentioned above, most medication administered to critical patients is done so via intravenous 
infusion. Nursing staff in critical care units must ensure that all the infusions are prepared and 
administered correctly, at the same time as they are carrying out many other clinical tasks68.

The increase in individual wards for patients’ privacy in ICU makes it difficult for nursing staff to 
control and monitor the medication infusions. There are now infusion centres (installed for 
nursing staff to control, for example) that connect all of the infusion pumps for a unit or 
floor to a personal computer or tablet. These systems enable the record of infusion activities to 
be reviewed, such as events, alerts and alarms, including problems like blockages, air in the line, 
alarms for pressure, bolus and infusion nearing its end. They enable the patient’s fluid balance to 
be calculated, as well as the infusion volumes from the pumps continuously, and to control the 
pressure in the lines68. 

Furthermore, technological progress in smart pumps now allows for the possibility of68:

•	 Self-programming: When the patient, medication and pump are identified by a BCMA system 
by reading their barcodes, the infusion instructions from the prescription system are automa-
tically sent to the chosen infusion pump. The nursing staff only have to confirm the infusion 
order on the pump. These new pumps will enable medication errors related to infusion pumps 
to be reduced even further, since human error will be eliminated on handling the pump.

•	 Automatic documentation: The pumps automatically send all of the information about their 
activity to the unit’s clinical system, meaning a substantial improvement in productivity for 
nursing staff, especially in critical patient units. Manually documenting the many infusions 
administered to critical patients requires a considerable amount of work and implies a high 
risk of error.

Registration and monitoring of medication errors

The creation of systems to record and report medication errors form a key strategy to learn from 
errors and avoid repeating them69-71. 

In Spain, there are different initiatives for systems to register and notify of medication error 
events nationally, regionally and locally, like the ISMP-España, or the Spanish Pharmacovigilance 
system69.

As for the method of error analysis, the Failure Modes and Effects Analysis (FMEA) is a safety 
tool that has a favourable impact on the patient’s care environment. It is a prospective and sys-
tematic method of analysis that enables situations to be identified in which the process or design 
of the process may fail, why it may fail, assess the potential effects of the errors, and prioritise 
corrective measures69.

In addition, there are other valid analysis tools such as those described below.

The fishbone diagram, also known as an Ishikawa or cause-and-effect diagram72, is one of 
the tools most used in work to control and improve quality in organisations, since it enables the 
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causes to be grouped by the phenomena intended for improvement. It enables a relationship to be 
established graphically between the problem detected and its possible causes, helping to visualise 
it more easily and understandably73.

The London protocol is a proposal for analysing incidents based on James Reason’s world-renow-
ned and accepted organisational model, in which uncertain actions that generate an incident are 
seen more as a consequence than as a cause72.

The method for analysing root cause involves investigating phenomena by means of observa-
tion, describing facts and aspects of the context, and determining how and why the phenomenon 
occurred, thereby making it possible to determine the causes74.

Any of these methods enables vulnerable points to be identified and, by using recommendations 
and strategies, it is possible to pro-actively deal with the prevention of failures in the system. Ne-
vertheless, it should be noted that the occurrence of medication errors is attributable to systemic 
factors of the site itself, an organisation’s strategy, its culture, its approach to managing quality and 
preventing risks, and its capacity for learning from errors69.

The report by the Institute of Medicine (IOM) established that notification systems are a key 
strategy in learning from errors and avoiding repeating them. The report stated that notifica-
tion systems can carry out two functions: they can be geared towards ensuring social responsi-
bility (such that the providers are answerable for safety in practice) or, alternatively or additionally, 
for suppliers to provide useful information about improving safety75.

The former can be seen in obligatory public notification systems. Their focus is on adverse events 
that lead to serious lesions or death, with emphasis on giving the general public minimum levels 
of protection, on being an incentive for institutions to prevent problems of safety that could lead 
to penalties for them, and in the end, on demanding that organisations invest in resources for 
patients’ safety75.

Systems concentrating on improving safety, on the other hand, are voluntary. They focus on inci-
dents that have caused no harm or errors leading to minimal harm, aiming to identify vulne-
rable areas or elements in the system before they harm other patients, and to train professionals 
about what has been learned after analysing multiple cases75.

Both systems can play a positive role in improving knowledge about problems of safety75.

It should be remembered that notification and recording systems are not intended to be a tool 
to estimate the frequency of adverse events and incidents in the healthcare sector, but a way of 
obtaining valuable information about the cascade of events that lead to their occurrence75.

Accreditation/certification

Having an accreditation/certification system in an ICU ensures the systems and processes are ro-
bust and that there is a serious commitment to guaranteeing quality and ongoing improvement. 
Some accreditation/certification systems are: Accreditation from the Joint Commission Internatio-
nal (JCI), EFQM (European Foundation for Quality Management), ISO Certification, UNE Standard 
179003:2010 (risk management for patient safety) and more.

Accreditation from Joint Commission International

The accreditation from Joint Commission International publicly shows that the site meets the 
quality requirements of the institution with the greatest technical competence in the sec-
tor. It implies recognition of unquestionable international prestige. Joint Commission International 
promotes international patient safety goals, notably the safe use of high-risk medication, dedi-
cating a chapter to the safe use of medication in general, and making specific safety recommen-
dations for each and every stage of the process for using medication75.
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European Foundation for Quality Management

The EFQM is a non-profit organisation created in 1988 by 14 European companies with the mis-
sion of developing a model of European excellence. The European model states that for an orga-
nisation to be excellent, it must be excellent in its leadership, in its policy and strategy, and in ma-
naging people, resources, alliances and processes that it carries out. By applying the EFQM model, 
it is possible for any kind of organisation to carry out a strict, objective and structured analysis of 
its activity and the results that the organisation is obtaining with regard to the nine criteria in the 
EFQM model. The ultimate objective of self-evaluation following the EFQM model is to draw 
up plans for the organisation’s ongoing improvement76.

ISO Certification, UNE standard and others

It must be possible to introduce standards related to healthcare in a tertiary referral hos-
pital, a monographic hospital or a small doctor’s office, in the public or private sector, or in 
Europe, Asia or America77.

Introducing a management system in keeping with technical standards helps improve processes, 
ensure control and monitoring of healthcare activities, and improve decision-making accor-
ding to the results obtained in order to achieve a better service for patients. To do so requires 
some effort because it may require introducing changes in work habits, and it is necessary to con-
trol and review current practices in order to update them and correct deviations77.

Certification recognises that effort, since it is an independent entity that uses an auditing process, 
stating that the organisation meets the requirements described in the standard. This generates 
an improvement in the organisation’s image compared to others and increases trust among the 
patients, society and healthcare professionals. But the success can only be achieved with the 
commitment and leadership of all the people involved at all levels in the organisation, from 
management to those responsible for services and clinical units, and to all of the employees, 
whether they are employed in healthcare or not77.

Education and training

Healthcare professionals

Although healthcare professionals are expected to be 100% reliable in their diagnoses and therapy, the 
reality is that human nature is prone to error in any activity, and medical practice is no exception, 
since by its very nature it is an imprecise science. Expectations of perfection are therefore not realistic 
or possible78. 

A study published recently indicates that the main causes of prescription errors are those “re-
lated with human beings”, above all due to a lack of knowledge (40.9%)79.

Patient safety is one of the new challenges that must be tackled by healthcare professionals 
education during the degree course and for post-graduates78. In this sphere, it is important to 
evaluate skills and the different profiles for access depending on the healthcare professional. 
Specific curricula have been designed in this new science with the aim of being introduced into 
degree-level education for such professions across disciplines. In 2011, the WHO presented a mul-
ti-professional version of the Curricular Guide to patient safety in order to train future healthcare 
professionals in this matter80-82. 

In addition, within education it is important for healthcare professionals to be unafraid of 
reporting errors in order to thus create a safe system in which mistakes serve to improve the 
quality and safety, so they do not happen again. Patients must always be kept in mind among all 
professionals, because errors affect them directly. Moreover, some patients are more vulnerable, 
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such as paediatric patients, and errors may have greater repercussions for them. In this vein, 
whether it is for changes in knowledge or changes in practice, medical education is an ongoing 
challenge83.

Ongoing action plan

There are multiple plans and strategies aimed at preventing medication errors, with different 
levels of complexity in terms of implementation. It is therefore important to know how these stra-
tegies have been implemented and the challenges arising in the process. Prevention strategies 
in the ICU should be based on international recommendations on safety, institutional protocols and 
on ongoing improvement arising from learning from root-cause analyses83.

Some of these strategies should be aimed at83:

•	 Accreditation of the site.

•	 Introduction of international practices on patient safety.

•	 Training a multidisciplinary team.

•	 Programme of ICU skills training for nurses.

•	 Access to information.

•	 Visual alerts.

•	 Double-checking.

•	 Smart pumps.

•	 Barcodes.

However, implementation of prevention strategies which, based on evidence, have shown to be 
effective in decreasing such errors, must be considered and adopted depending on each si-
te’s real situation. It is important to know ways of implementation and the challenges they have 
thrown up in the process83.

In its report “Targeted Medication Safety Best Practices for Hospitals”, the ISMP also includes the 
following good practices41:

•	 Search for and use information about safety errors and risks in medication that have occurred 
in other organisations outside one’s own facilities, and take steps to avoid similar errors.

•	 Designate one single healthcare professional (preferably a head of safety) to be responsible for 
supervising all of this activity in the hospital. In Decree 4/2021 of 20 January, requirements 
are set out to improve patient safety in healthcare centres and services in the Madrid Commu-
nity region, introducing the idea of Functional Risk Management Units in hospitals, presided 
over by the safety head designated by the site.

•	 Identify resources with a good reputation (for example, ISMP, the Joint Commission, Emergen-
cy Care Research Institute (ECRI), patient safety organisations, state agencies, etc.) to learn of 
the risks and errors that have occurred externally.

•	 Set up a formal process for a monthly review of the medication risks and errors reported on by 
external organisations, with a new or existing interdisciplinary team or committee responsible 
for safety with medication.

•	 Review the hospital’s current systems for using medication (whether manual or automated) 
and other data such as internal medication safety reports in order to identify any potential 
area of risk that may allow a similar risk or error to occur in the hospital.

•	 Identify the appropriate action to be taken to minimise the risk of those types of error occu-
rring in the hospital.
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•	 Document the decisions taken and get approval for the required resources if necessary.

•	 Share external stories about risks and errors with all of the staff, together with the changes 
that will be made in the hospital to minimise their occurrence.

•	 Periodically monitor the selected activities to ensure they are still being implemented and are 
effective in achieving the desired reduction in risk. 

•	 Share the results and lessons learned widely within the facilities.

2.7 The situation in Spain: Patient Safety Strategy for 2015-2020
The Ministry of Health fosters and promotes the Patient Safety Strategy of the National Health 
System, implemented since 2005 and updated for the 2015-2020 period, in collaboration with 
the Autonomous Community regions, scientific societies, patients and experts from the academic 
world6.

An update to the strategy was put forward in order to have an instrument to give an overall view 
of what has previously been done and to help reflect on decision-making with consensus 
regarding patient safety in the SNS for this new period6.

The assessment of what has been done involves recognising that: institutional collaboration and 
co-responsibility from the Autonomous Community regions has given results; that the contribution 
from professionals and their organisations has been crucial; that scientific societies have played a 
relevant role; and that patients and their organisations have provided an innovative element that 
has enabled headway to be made in the empowerment of patients6.

The strategy update has included previously established strategic lines; it takes on board updated 
international recommendations regarding patient safety; it includes strengths and achievements; 
it proposes aims and recommendations based on the best evidence available; and it puts forward 
a work system to evaluate the strategy in agreement with the Autonomous Community regions, 
which will enable standardised measurement of this new strategy’s scope6.

This strategy update puts forward six strategic lines. Strategic Line 1 establishes recommenda-
tions to foster the safe use of medication, such as activities involving pharmacovigilance, and tra-
ining and updating for professionals in therapeutics and clinical pharmacology and in preventing 
errors in the medication circuits6. 

Specifically, the recommendations proposing to concentrate effort on improving safety in the use 
of medications are as follows6 (Figure 5):
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Figure 5. Recommendations to foster of the safe use of medication6

•	 Carry out activities to introduce electronic prescription programmes, which include systems to 
help in clinical decisions and which are integrated into the health centre’s information systems 
and available for all professionals involved in patient care.

•	 Establish specific tasks aimed at avoiding the most common errors with high-risk medications.
•	 Standardise the procedures for preparing and administering injectable medications and 

parenteral nutrition.
•	 Systematically revise the medication for polymedicated chronic patients to detect or prevent 

adverse events, ensure suitability and improve adherence to the treatment.
•	 Establish recommendations about the use of abbreviations, symbols and expressions used in 

prescribing and administering medications.
•	 Establish specific interventions aimed at avoiding medication errors in paediatric patient care 

(training, dissemination of guides, etc.).
•	 Conciliate medication during transitions in care, especially for chronic, polymedicated patients 

and high-risk patients. The conciliation should involve collaboration among all those involved 
(professionals responsible for the patient, patient/carer, community pharmacy, etc.).

•	 Carry out training activities aimed at healthcare professionals about the safe use of medications.
•	 Create information and training programmes for patients/carers, especially polymedicated ones 

or those with high-risk medication, at all levels of care.
•	 Maintain and improve notification of errors and incidents due to medication that occur in the 

SNS, via existing notification systems, including analysis and evaluation of the information 
generated and dissemination of relevant recommendations.

•	 Create the necessary collaboration with pharmacovigilance sites to report errors with harm to 
the Spanish Pharmacovigilance System.

•	 Carry out periodic self-evaluation of the safety of the system for using medication, using 
standardised instruments and setting out recommendations for improvement.

•	 Increase vigilance and supervision of the safe use of medication by the pharmaceutical services 
and units.

Adapted figure from National Health System Patient Safety Strategy (Spain). 2015.6

There are also other strategies that have been shown to reduce medication errors such as 
introducing pharmacists and other safe practices like conciliation of medication, conveying infor-
mation, communication tools in critical situations, elimination of verbal orders, etc.

2.8 Self-evaluation questionnaire on the safety of using medicines 
in Intensive Medical Services in Spain
In 2017, the Spanish Society for Intensive Medicine, Critical Care and Coronary Units (SEMICYUC) 
and the Spanish Society of Hospital Pharmacy (SEFH) signed a collaboration agreement to lead 
and support common initiatives in the spheres of care, teaching and research. These include 
working in a multidisciplinary way on the safe use of medication for critical patients, setting out 
recommendations and guides for clinical practice, and delving into the epidemiology of errors and 
adverse events related to medication84.

One of the first benefits from this initiative was the creation of a questionnaire thanks to collabo-
rative work among ISMP-España, SEFH’s FarMIC work group and SEMICYUC. It is an adaptation to 
the sphere of intensive medical services (IMS) of the 2nd Spanish version of the “Self-assessment 
questionnaire on the safety of the system for using medications in hospitals”, which was 



38

For the prevention of medication errors in 
Intensive Care Units

written with funding from the Ministry of Health, Consumer Affairs and Welfare. The evaluation of 
this questionnaire has recently been published (2021)84,85. This study gives a global perspective of 
safety in the process of usage of medication in intensive medical services and reveals that there 
are significant possibilities for improvement (Figure 6)84. 

There were 40 Intensive Medical Services that took part, voluntarily filling in the “Self-assess-
ment questionnaire on the safety of the system for using medications in hospitals” from March 
to September 2020. The questionnaire contained 147 evaluation items grouped into ten key ele-
ments84.

Although a wide range of scores were observed for the completed questionnaire in the different 
intensive medical services in the sample, indicating different levels of implementation of the safe 
practices, an analysis of the data showed that there are effective safe practices with very low or 
practically no implementation in many of these services84.

Some of the most notable results are84:

•	 Only half of the intensive medical services have infusion pumps with smart technology to 
enable error reduction in administering doses or with the incorrect speed. 

•	 Only 37.5% have integrated electronic prescription.

•	 Only 43.3% have clinical decision support systems.

•	 The use of barcodes in administration, considered to be the most effective barrier to prevent 
errors and ensure traceability, is minimal. Development of this technology in Spain has been 
hampered by the lack of barcode identification for packaging of single-dose medications.

•	 The following items had key elements with percentages below 50% (Figure 7): 

•	 Accessibility to information about the patients and medications.

•	 Standardisation of medications.

•	 Storage of medications.

•	 Distribution of medications.

•	 Quality and risk management programmes.

Hence, the study shows the need to foster the inclusion of electronic medication traceability sys-
tems to reduce prescription and administration errors, which are the most frequent errors in 
intensive medical services84.
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Figure 6. Results obtained from the intensive medical services as a whole (n = 40) for the ten key 
elements and for the complete questionnaire, expressed as a percentage of the maximum possible value84
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Brief description of key elements: I. Availability and accessibility of information about the patients and medications. II. 
Communication of prescriptions and other kinds of information about the medication. III. Introduction of pharmacists. IV. 
Labelling, packaging and name of the medications. V. Standardisation, storage and distribution of medications. VI. Acquisition, 
use and monitoring of devices to administer medication. VII. Factors from the environment and human resources. VIII. Skills 
and training of professionals in medications and safe practices. IX. Educating patients and relatives. X. Quality and risk 
management programmes. Adapted figure from Otero MJ, et al. 2021.84

Figure 7. Results obtained from the Intensive Medical Services as a whole (n = 40) for various 
evaluation items related to the introduction of new technologies84

Item 
evaluated

Score Maximum 
value 

possible

Percentage 
of the 

maximum 
valueMean ẟ

6
The computerised prescription order entry 
systems for hospitalised patients and local 
health centres are interconnected and 
integrated into the electronic health record.

4.50 5.21 12 37.5

30a
The computerised prescription order entry 
systems have clinical decision support 
systems.

6.93 10.51 16 43.3

15 A code reader is used to verify the 
medication before administering it. 0.55 1.43 16 3.4

108
Smart infusion pumps are used with all the 
safety functions activated to administrate at 
least high-risk medication.

8.40 6.64 16 52.5

ẟ: standard deviation.

Adapted figure from Otero MJ, et al. 2021.84
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ICU pharmacists play an important role in medication safety in intensive medical services and the 
evidence backs their involvement in multidisciplinary teams in terms of a reduction in errors, 
adverse events and mortality84. 

However, in Spain pharmacists have very limited involvement in intensive medical services’ mul-
tidisciplinary teams. The results for this item were very low (31.2%), again demonstrating this fact 
and the need for SEFH and SEMICYUC to encourage the involvement of such pharmacists84.

To sum up, numerous effective safe practices have been identified whose level of inclusion in 
intensive medical services is low, so it is necessary to address this in order to reduce medi-
cation errors with critical patients84. 

The services’ use of the self-evaluation questionnaire helps professionals to familiarise them-
selves with safe practices in the use of medications and to foster activities locally84.
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CHAPTER 3 
PROYECTO PREVEMED

3.1. PREVEMED PROJECT
The PREVEMED project (Introduction of systems to prevent medication errors in adult, paediatric 
and neonatal ICU in Spain) is headed by a scientific committee made up of SEMICYUC, SENEO, 
SECIP and SEFH, and was launched with the aim of fostering the development and introduction of 
effective practices to improve the safety of the system for using medication in Spanish hospitals. 

The ultimate aim is to set out recommendations about medication error prevention in ICU in 
Spain.

The PREVEMED project has been involved three phases: 

1.	 Review of scientific evidence to determine what clinical practices have shown a greater 
impact in preventing medication errors.

2.	 National survey on the introduction of systems to prevent medication errors in adult, paediatric 
and neonate ICU in Spain. This survey was headed by the PREVEMED project’s scientific 
committee. It was carried out online through scientific societies. 

3.	 Document on the stance of the participating societies.

3.2 National survey on the introduction of systems to prevent 
medication errors in adult, paediatric and neonate ICU in Spain

Introduction

Medication errors and their negative consequences are a serious public health problem requiring 
everybody’s participation and effort to prevent them. Such errors take on particular relevance in the 
sphere of critical patients, where medication is one of the main therapeutic resources. Healthcare 
technology has become the most acceptable solution to reduce adverse events caused by medication, 
minimising possible human error, improving safety and fostering greater clinical efficiency.

In Spain, the SYREC study showed the impact of adverse events on critical patients, and especially 
in those related to medication1. In 2017, the Spanish Society for Intensive Medicine, Critical Care 
and Coronary Units (SEMICYUC) and the Spanish Society of Hospital Pharmacy (SEFH) signed a 
collaboration agreement to lead and support common initiatives in the spheres of care, teaching 
and research. 

One of the outcomes of this initiative was a recently published study demonstrating the need to 
boost the introduction of safe practices in the use of medication in ICU. These include the intro-
duction of electronic medication traceability systems to reduce errors in prescription and adminis-
tration, which are the most common errors in intensive medical services2. 
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Objective

To know the extent to which systems to prevent medication errors have been introduced in adult, 
paediatric and neonatal ICU in Spain to improve the safety system using medications in Spanish 
hospitals. 

Instrument

Questionnaire drawn up by the committee of SEMICYUC, SENEO, SECIP and SEFH. A first version 
was created, which was then modified after piloting in six hospitals.

The survey was organised to be answered online via the vehicle of scientific societies. 

Participants

Professionals from adult, paediatric and neonatal ICU in Spain were invited to take part through 
scientific societies. The health centre’s doctors, nurses and pharmacists and safety heads were 
advised to answer the questionnaire together.

Method

The questionnaire contains information about different aspects regarding the use of medication. 
It includes aspects about professionals’ perception of medication errors, the introduction of safe 
practices, prevention plans and other related matters. 

There were questions with closed answers in order to gather information considered to be of in-
terest for the proposed objectives.

The questions were divided into the following blocks: 

•	 Recording and monitoring of medication errors.

•	 Electronic/prescription information/recording system.

•	 Preparation of medication.

•	 Automated systems to dispense medication. 

•	 Administering the medication.

•	 Short-term prevention plans.

•	 Priorities.

•	 Limitations.

•	 Awareness/impact/training.

The statistical analysis of the data consisted of a descriptive presentation of the parameters analy-
sed. The data is presented as percentages. It was statistically processed using the IBM SPSS Sta-
tistics 20.0.0 software package for Windows. 

Results

In total, 165 professionals took part, filling in 112 surveys in September and October, 2021.

The results from the survey are shown in Annex I. A summary of the main results divided into the 
survey’s blocks is shown below.
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Sociodemographic results from the population surveyed

•	 112 hospitals completed the survey:

•	 Adult ICU 61.6% (91.3% multi-purpose).

•	 Neonatal ICU 14.3%.

•	 Paediatric ICU 18.8%.

•	 Mixed ICU 4.5%. 

•	 Most of the participants are from the Madrid Community region (24.1%) and Catalonia 
(17.9%). 

•	 There are 78.86% from general public university hospitals. Most had a care level of 3 with 
a number of beds between 401 and 800. 

•	 Their hospitals’ ICU have 11-20 beds (41%).

•	 Over 90% of the neonatal or mixed neonatal-paediatric ICU are in hospitals with over 1,000 
births a year. As for care for premature babies, over a third of these ICU attended to more 
than 75 newly-born minors aged 32 weeks or weighing 1,500 g after a year, and 100% of 
them attended to more than 25.

•	 The neonatal or mixed (paediatric/neonatal) units attended to more than 1,000 births a year 
(91.7%) with 25 to 50 admissions of neonatal patients aged under 32 weeks and/or neo-
nates weighing under 1,500 g after a year (41.5%).

Recording and monitoring of medication errors

•	 There is no specific pharmacist integrated into 81.3% of the units in the group rounds 
visiting patients, but there are in private consultations (68.8%), in the revision and validation 
of prescriptions (73.8%). 

•	 In 57.6% of the services, there is no accreditation or certification in these units. Of the 
services that are accredited, 54.0% have an ISO certificate. 

•	 There are 95.4% of the units that use their own record of medication error notifications 
and/or an autonomous platform. This record can be consulted and followed by both the 
notifiers and the safety managers in 66.7% of cases. The record is held above all at the 
hospital level (46.4%). 

•	 Information about medication errors is not available for the general public, but it is for the 
hospital’s safety heads (46.7%). 

•	 In 54.1% of the ICU, errors undergo habitual, multidisciplinary analysis. In 59.3% of the 
units, over 75% of the errors notified are analysed with different methods, the most com-
monly used ones being root cause analysis (16.8%), discussion of cases (13.4%) and discussion 
groups (12.1%).

•	 The approximate estimation for annual declared medication errors comes to 50-100. Most 
state that 25-50% of serious effects are notified. Most errors detected are slight (66.3%). 

•	 The estimated frequency of medication errors according to the different stages in ICU is as 
follows: every week in prescription: 41.4% of ICU; every month in dispensing: 36.1%; and 
every three months: 31.2% in preparation and 42.1% in administration. 

•	 The most frequent kinds of medication error are considered to be: incorrect dosage (34.7%), 
omission of dose (40.0%), and wrong administration speed (the others are highly infre-
quent or not frequent).
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•	 As for human factors as the cause for medication errors, lapses/oversight (36.5%), stress/
work overload (27.1%), and interruptions (2.2%) are the most frequent kind. 

•	 The most frequent kind of failure overall is lack of technology (very frequent 16.7% and 
frequent 14.6%). In the other cases, the reply given is “very infrequent”.

•	 It is also noteworthy that ambiguous verbal or written communication sometimes leads to 
bad interpretations (30.2%). 

•	 In 94.1% of the hospitals, there is a safety committee. Although only 45.5% of the units have 
their own safety committee for the unit, 65% have safety heads trained in detecting medica-
tion errors.

•	 The drugs or groups of drugs that the participants consider to be most frequently implicated in 
medication errors are: sedoanalgesia (39.1%), anti-infectives (28.3%) and antibiotics (33.7%). 
Vasoactive/inotropic agents, antiarrhythmics, potassium, anaesthetics, muscle relaxants and in-
sulin are the ones associated with greater severity in the event of a medication error.

Electronic/prescription information/record system

•	 There are 77.1% of units with a computerised prescription order entry system with sof-
tware integrated with the pharmacy for validation (24-hour pharmaceutical validation in 
35.1%). This software includes a clinical decision support or guide system, especially for 
allergies (71.6%) and maximum doses (68.9%), and a medication guide (58.1%).

•	 The hospital has a computerised health record connected to the electronic prescription 
system used in the unit in 57% of cases, while 60.9% of all participants say that the elec-
tronic health record system is connected to primary care. Only 24.2% of the units have an 
electronic prescription system integrated into the electronic health record.

Preparation of the medication

•	 From 25 to 50% of parenteral medication administered in ICU is prepared centrally in the 
hospital pharmacy (64.3%). 

•	 In 95.6% of the units, there is no automated system for preparing intravenous medication, 
and 86.7% have no electronic gravimetric weigh scale or other quality control system. 

•	 In 44.0% of the units, there are plans to centralise the preparations for some groups of 
intensive care drugs in the hospital pharmacy over the next 24 months, while 38.5% have 
such plans for only one group of drugs.

•	 The main barriers to centralised preparation in a pharmacy are the lack of human resources 
(56.7%) and logistic difficulties (33.3%). 

•	 If the pharmacy had an automated medication preparation system, 61.5% of the units would 
consider centralising the preparations made in the ICU in the pharmacy service. 

•	 The hospital pharmacy collaborates with ICU to design standard operating procedures or 
protocols to prepare parenteral medication in order to minimise medication errors in 80.2% 
of the units.

Automated systems to distribute or dispense medication

•	 There is a single-dose medication distribution system in the units (61.4%). Normally, the 
pharmaceutical forms of oral administration are dispensed through the central pharmacy in 
single, repackaged doses (42.9%). Single-dose vials are dispensed without relabelling 
(57.3%).
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•	 In 59.6% of ICU, there are no automated dispensing cabinets. In the units that do have them, 
they are connected to electronic prescription (60.0%). Prior pharmaceutical validation is 
not required to pick up medication (85.7%).

•	 There is no barcode system to verify the selection of the medication before it is dispensed 
from and/or replaced in the automated dispensing cabinets (84.3%). The pharmacy store 
does not verify the medication’s barcode (boxes) to detect possible counterfeit medication 
(47.1%). In hospitals that do carry out this verification (13.5%), the hospital database is 
linked to the regional or national system for counterfeit medication (46.7%).

Administering medication

•	 The units do not have an electronic system to ensure safety in the process of administe-
ring medication (78.2%). 

•	 The habitual practice usually carried out in the unit to validate high-risk medication before 
administering it is:

•	 Check by a single nurse: 61.9%.

•	 Check by two nurses: 28.6%.

•	 Half of the participants (50.0%) say that they have smart pumps with medication dose error 
reduction systems (DERS). 

•	 In 86.5%, the administration of parenteral perfusions is not monitored from a central 
point, as happens, for example, in the pharmacy or satellite pharmacy. A barcode is not scan-
ned for key information about traceability (or about the patient (85.4%), nurse (84.3%) or 
the medication (79.8%)), nor is information usually indicated about the batch, expiry date or 
the hospital’s national PIS code (57.1%). 

•	 Medication with narcotics is handled with strong boxes and registered in writing (73.9%).

Short-term prevention plans

•	 In 59.1% of the ICU, there are plans to launch a system to reduce medication errors (above 
all smart pumps with a safety system, barcode reader and electronic prescription).

Priority

•	 The participants consider that electronic prescription (62.9%), automated cabinets (40.4%), 
a barcode reading system (53.4%) and smart pumps with an integrated quality control sys-
tem (58.4%) have great potential to prevent medication errors in ICU.

Limitations

•	 The main limitations for setting up technology related to medication errors are budgetary 
(40.4%) followed by a lack of human resources (25.9%). 

•	 •	 There are 51.9% of participants who affirm that the best way to ensure that technology 
to help prevent medication errors is installed in ICU would be via national regulations laying 
down an obligation to put such solutions into practice, including funding for them.

Awareness/impact/training

•	 Information or training campaigns are important (95.6%) and most (41.7%) have taken 
part in a campaign to raise awareness about the matter. Most say they believe that more 
training is needed about medication errors for healthcare professionals (96.7%).

•	 There is formal training about risk management in the hospital (62.2%) but not in the unit 
(65.2%). 
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•	 There is a functional unit to manage risks in the hospital (86.7%). 

•	 The possible consequences and impact of medication errors for the professionals involved are 
guilt (56.7%), anguish (42.2%) and worry (56.7%) in personal terms, and concern and fear 
in carrying out their work in professional terms (42.2%). 

•	 There is an urgent need to raise awareness among the services and organisations about the 
matter and to have resources available to prevent and cope with it (96.7%). Administrative 
processes should also be standardised so that professionals can dedicate more time to care 
tasks in order to minimise medication errors (97.8%). 

•	 There were 44.4% of the respondents who said that in their hospital there is a protocol, 
guide or document they can consult to prevent medication errors.

•	 Participation from relatives and patients is also considered important in the process of 
detecting and preventing errors (80.0%).

Discussion

Systems to record and monitor medication errors

The clinical evidence and recommendations from international and national scientific so-
cieties aim to address and minimise the factors that cause medication errors, recommending 
that they should be recorded and monitored. Medication error notification systems should be 
fostered in order to learn from them and make improvements3. Technological support must also 
be fostered to help in the safe use of medication, alerts and recording of the activity4.

The survey’s results show that most units usually use their own record or an internal platform 
for the hospital, which enables consultation and monitoring by both the notifiers and safety heads. 

In this sense, use of these records should be encouraged, fostering the use of medication error 
recording and notification systems, since they are a key strategy in learning from mistakes and 
preventing them from happening again. In Spain, there are different initiatives for systems to 
record and notify of medication error events nationally, regionally and locally5. 

In addition, the ISMP’s report on “Targeted Medication Safety Best Practices for Hospitals” includes 
a list of good practices that should be established, including one to create a formal process for 
a monthly review of medication risks and errors reported by external organisations, with a 
new or existing interdisciplinary team or committee responsible for medication safety6. Most 
of the hospitals in the survey have a safety committee for the hospital, though half of them do not 
have such a committee in the units (they do have a safety head trained in detecting medication 
errors).

Estimating errors

The approximate estimation of annual medication errors declared in the surveyed units is 50 
to 100%, above all slight errors in prescription (incorrect dose or omission of dose). The units 
analyse the notified errors (using a root cause analysis).

These results are in line with results from recent publications. The ISMP has published a 
report about the most frequent medication errors in 2020 with serious consequences for the pa-
tients. Among the most common, there are errors due to omission or delay in the medication 
and administration of medication to the wrong patient7. This same trend has been observed in 
paediatric and neonatal ICU8.

In this vein, it is essential to have adequate human resources in order to reach a ratio per patient 
that does not put the safety of tasks at risk due to work overload, thereby reducing the prevention 
of medication errors4.
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Electronic medication traceability system

A recent study shows the need to foster the inclusion of electronic medication traceability 
systems to reduce prescription and administration errors, which are the most frequent errors 
in intensive medical services1. It is fundamental for professionals to become familiar with safe 
practices in using medication, and activities must be fostered locally2.

It is interesting to point out that most of the units surveyed have an electronic prescription sys-
tem with software integrated with the pharmacy for validation (though this does not usually 
occur within 24 hours) and with a support or guide system for clinical decisions regarding 
allergies, maximum dosages, guides to medication and in some cases, drug interactions. 
Furthermore, the hospitals surveyed usually have a computerised medical record connected 
to the electronic prescription system used in the unit and with primary care.

But it is striking that for preparation of medication, most of the units surveyed do not have an 
automated intravenous medication preparation system, nor an electronic gravimetric weigh 
scale system, or other quality control systems. The main barriers to centralised preparation in 
a pharmacy are a lack of human resources and logistic difficulties. Indeed, if the pharmacy had 
an automated medication preparation system, most of the units would consider centralising the 
preparations made in the ICU in the pharmacy service. 

The scientific evidence shows that preparation systems using a gravimetric workflow have great 
potential to reduce errors in identifying the medication used, but even more importantly, 
in reducing dosage errors. They are also highly efficient, avoiding the need for a double visual 
inspection in the preparation process that many ICU have established for high-risk medication. At 
the same time, gravimetric preparation systems are considered critical in neonatal and paediatric 
intensive care services for all preparations with a higher risk of dosage, taking into account the fact 
that dosage error is the main cause of medication error in such units, as we have seen9.

As regards automated medication distribution or dispensing systems, it should be stressed that 
half of the units participating do not have automated dispensing cabinets. In the units that do 
have them, they are connected to electronic prescription. Moreover, they do not have a barcode 
system to verify the selection of the medication before it is dispensed from and/or replaced in the 
automated dispensing cabinets. In hospitals that do carry out this verification, the hospital da-
tabase is linked to the regional or national system for counterfeit medication.

This should not be the case, because administration of medication by means of an identification 
and barcode reading system has shown it is an effective solution in preventing medication errors 
in identifying the correct patient, correct medication, correct moment and correct means, as well as 
efficiently controlling information about the patients and improving the documentation process10-12. 

The same occurs with medication administration systems. Most of the participating units do not 
have any electronic system to ensure safety in the medication administration process, and 
validation of high-risk medication is carried out by the same nurse administering it. Only half of 
the participants say they have smart pumps with DERS systems. 

Numerous studies carried out show the benefits of smart pumps in preventing errors in pro-
gramming them13-15.

Nevertheless, those surveyed agree that electronic prescription, automated cabinets, the bar-
code reading system and smart pumps with an integrated quality control system have great 
potential to prevent medication errors in ICU (most perceive the potential of such systems to 
be highly important). However, the main limitations for setting up technology to prevent medi-
cation errors are budgetary, followed by a lack of human resources. 

To sum up, medication traceability systems, including electronic prescription systems with su-
pport for clinical decisions, electronic preparation, automated dispensing systems, BCMA and smart 
pumps all help to minimise medication errors and improve the efficiency of the healthcare 
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staff in ICU, so the introduction of such systems should be considered to be a fundamental re-
quirement in all Spanish ICU.

Accreditation

As mentioned above, having an accreditation or certification system in an ICU ensures the sys-
tems and processes are robust and that there is a serious commitment to guaranteeing quality 
and ongoing improvement16-18. Prevention strategies in the ICU should be based on international 
recommendations on safety, institutional protocols and ongoing improvement. Some such strate-
gies should be geared towards accrediting the site19. 

However, as shown by the results from the survey, many ICU are not accredited, so it must be 
stressed that accreditation for ICU can be beneficial in reducing medication errors, enabling re-
sources and techniques to be homogenised and their use optimised, ensuring that all patients are 
provided with the best care. Without a doubt, this will provide clinical benefits for patients. 

Multidisciplinary units

Intensive care unit pharmacists play an important role in medication safety in intensive medical 
services and the evidence backs their involvement in multidisciplinary teams in terms of a reduc-
tion in errors, adverse events and mortality2. 

However, in Spain pharmacists have very limited involvement in intensive medical services’ mul-
tidisciplinary teams2, as shown by the survey’s results. This should be addressed and analysed 
with multidisciplinary work to reduce medication errors for critical patients.

Awareness/Training

Most of those surveyed agree that information or training campaigns are important (most have 
participated in an awareness campaign about the matter) and believe it is necessary to have 
more training about medication errors for healthcare professionals. 

Patient safety is one of the new challenges that must be tackled by medical education during the 
degree course and for post-graduates20. In this sphere, it is important to evaluate skills and the 
different profiles for access depending on the healthcare professional. Specific curricula have 
been designed in this new science with the aim of being introduced into degree-level education for 
such professions across disciplines. In 2011, the WHO presented a multi-professional version of the 
Curricular Guide to patient safety in order to train future healthcare professionals in this matter21,22. 

Impact

The most significant victims of medication errors are the patients and their relatives. But they 
are not the only ones affected. The healthcare staff directly or indirectly involved in an adverse 
event may also suffer emotional harm. Although this is less visible, they are also victims23,24. 

The possible consequences and impact of medication errors on the professionals indicated in the 
survey are guilt, anguish and worry on a personal level, and concern and fear about carrying 
out their work on a professional level, in line with the emotional reactions among the most 
common secondary victims found in the available evidence25. 

Participation from relatives and patients in the process of detecting and preventing errors 
is also important.

Short-term prevention plans

A little over half of the ICU have plans to launch a system to reduce medication errors (above all 
smart pumps with a safety system, barcode reader and electronic prescription). However, that 
percentage should be greater.
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These participants affirm that the best way to ensure that technology to help prevent medication 
errors in ICU gets introduced would be via national regulations laying down an obligation to put 
such solutions into practice, including funding for them.

However, implementation of prevention strategies, which have shown to be effective in decrea-
sing such errors based on the evidence, must be considered and adopted depending on each 
site’s real situation. It is important to know ways of implementation and the challenges they have 
thrown up in the process19.

Limitations

It must be considered that this study is based on a questionnaire with individualised opinion res-
ponses, and not with data recorded in the participating sites. Although it includes a broad number 
of hospitals from almost all over Spain, a randomised sampling has not been carried out, so there 
may be a selection bias that will not enable our data are to be extrapolated to the entire Spanish 
population. Furthermore, it should be noted that most of the ICU participating are in care level 3 
and are adult ICU, whereas neonatal and paediatric ICU are less represented. 

Conclusions

•	 The results from this analysis show that there is much room for improvement in terms of 
work on medication errors in ICU, as indicated by the variability of the results as regards 
the introduction of electronic traceability and medication systems. It is therefore neces-
sary to introduce standardised protocols, including electronic systems that help minimise 
medication errors and improve the efficiency of clinical staff in ICU.

•	 It is important to have an ongoing improvement plan to ensure the necessary support for 
professionals who are implicated in adverse events related to medication.

•	 The creation of accredited multidisciplinary units may be useful, enabling resources and 
techniques to be homogenised, optimising the use of them, and guaranteeing that all patients 
are provided with the best care.

•	 There is an urgent need to raise awareness among the services and organisations about 
the matter and have the resources to prevent and deal with it. Administrative processes should 
be standardised electronically so that professionals can dedicate more time to care tasks in 
order to minimise medication errors.
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CHAPTER 4 
RECOMMENDATIONS FROM THE SOCIETIES 
PARTICIPATING IN THE PREVEMED PROJECT

The recommendations from the societies signing this document, aimed at preventing medication 
errors in ICU, are as follows:

Culture of safety 

•	 It is advisable to foster a culture of safety in healthcare organisations, especially in ICU, in an 
aim to improve the safe use of medication in the environment of critical patient care.

•	 Ongoing improvement plans should also be introduced, geared towards reducing errors in 
the use of medication in ICU. Such improvement plans must include tools to enable risks to be 
identified proactively while also identifying incidents and adverse events and analysing them 
in order to learn and take action to improve and introduce safe practices, ensuring they are 
implemented and assessing their effectiveness in reducing the possibility of them occurring 
again.

•	 Medication error and incident notification systems should be bolstered in ICU, enabling the 
most frequent medication errors to be recorded and analysed systematically and non-puniti-
vely with a multi-disciplinary approach, identifying their causes and how to prevent them with 
corrective action.

•	 It is also preferable to use strategies to improve communication among the professionals 
involved in using medication with critical patients, as well as systems with the human factor 
in mind to reduce medication errors.

•	 The “Self-evaluation questionnaire on the safety of using medicines in Intensive Medical 
Services” should be used periodically as an instrument to learn the situation in ICU as regards 
the safe use of medication, and to prioritise steps to improve safety in this area.

Multidisciplinary units 

•	 It would be prudent to introduce pharmacists into ICU’ multidisciplinary teams, given their 
fundamental role in the safe use of medication.

•	 ICU should also be able to count on safety heads to participate in hospital safety committees, 
leading such units and providing support for professionals and healthcare staff, as well as for 
patients and their relatives.

•	 Indeed, it is advisable for families and patients to take part and get involved in strategies 
aimed at minimising the risks associated with the use of medication.

•	 There should be plans to act in sentinel adverse event situations to ensure a coordinated 
response covering the needs of patients and families and giving support for the professionals 
involved.

Processes to improve safety

•	 The standardization of medication prescription is recommended through computerized pro-
tocolization.

•	 Pharmaceutical validation of prescriptions prior to dispensing is advisable.

•	 Centralised preparation of medicines is recommended.
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•	 Dispensing of ready-to-use medicines is recommended in order to avoid preparation in the 
units.

•	 Reconciliation of medication before and after transits of care is recommended.

•	 Homogenisation of infusion mixtures is recommended in all inpatient units.

Technology to reduce medication errors

•	 The introduction of medication traceability systems is recommended, including computerised 
physician order entry with clinical decision support, electronic systems to prepare medication, 
automated dispensing systems, electronic recording of the administration of medication, barco-
ded administration of medication, and smart pumps to administer drugs parenterally, integrated 
into the clinical information systems to help improve safety, effectiveness and efficiency in 
the use of medication in all ICU. 

•	 It is advisable to use technology that fosters the standardisation of medication use in order to 
reduce variability, especially in the stage when the medication is prepared in these units.

•	 Gravimetric systems should be used in the preparation stage, especially in paediatric and 
neonatal units, in order to ensure the accuracy of dosages of high-risk medications prepared, so 
as to reduce one of the most common errors in these units.

•	 Another recommendation is to introduce technology and medication traceability systems 
broadly and progressively in organisations, taking into account each site’s characteristics and 
possibilities with the aim of reaching the utmost level of roll-out in all units.

•	 National and regional regulations would foster the introduction of safety strategies to prevent 
medication errors, with priority given to critical patients on applying them. Such regulations 
should be accompanied by their corresponding budget allocation in order to ensure medication 
traceability systems are introduced in all ICU in Spanish hospitals.

Education and training

•	 Training and awareness-raising programmes in the safe use of medication should be de-
veloped and launched in order to lower adverse events related to medication. Such program-
mes should be aimed at all professionals involved in work with critical patients.

•	 The training and education programmes should be geared towards fostering a culture of 
safety, including on the one hand basic safety training, and on the other, advanced training 
in the use of medications.

•	 It is also advisable to prepare training and awareness programmes for patients and families.

•	 The societies signing this document agree to carry out an accredited training and awareness 
programme in the coming years. 

Accreditation

•	 The undersigning societies consider it worthwhile to develop an accreditation system to 
prevent medication errors ICU in the coming years.
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CHAPTER 5 
ANNEXES

5.1 Annex 1. Results from the national survey on the 
introduction of systems to prevent medication errors in adult, 
paediatric and neonate intensive care units in Spain

Sociodemographic results from the population surveyed

Table 1: Autonomous Community region

Frequency Percentage

Andalusia 14 12.5

Aragon 1 0.9

Principality of Asturias 2 1.8

Balearic Islands 6 5.4

Canaries 2 1.8

Cantabria 2 1.8

Castile - La Mancha 3 2.7

Castile and Leon 4 3.6

Catalonia 20 17.9

Valencia Community 11 9.8

Extremadura 1 0.9

Galicia 9 8.0

Madrid Community 27 24.1

Murcia 4 3.6

Navarre 3 2.7

Basque Country 2 1.8

La Rioja 1 0.9

Total 112 100.0
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Table 2. Type of hospital

Frequency Percentage

General public hospital 88 78.6

University 70 79.5

Non-university 10 11.4

Missing 8 9.1

General private hospital 19 17.0

University 10 52.6

Non-university 9 47.4

Mixed ownership general hospital 4 3.6

University 3 75.0

Non-university 1 25.0

Single-discipline public hospital 0 0.0

Neonatal 0 0.0

Paediatric 0 0.0

Single-discipline private hospital 1 0.9

Neonatal 0 0.0

Paediatric 0 0.0

Missing 1 100

Mixed ownership monographic hospital 0 0.0

Neonatal 0 0.0

Paediatric 0 0.0

Total 112 100.0

Table 3a. ICU in the participating hospitals

Frequency Percentage

Adult ICU 44 39.3

Paediatric ICU 3 2.7

Neonatal ICU 2 1.8

Mixed ICU* 4 3.6

Adult ICU and paediatric ICU 1 0.9

Adult ICU and paediatric ICU 13 11.6

Adult ICU and mixed ICU* 4 3.6

Paediatric ICU and neonatal ICU 3 2.7

Adult ICU, paediatric ICU and neonatal ICU 38 33.9

Total 112 100.0

*paediatric/neonatal
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Table 3b. Intensive Care Unit totals

Frequency Percentage

Adult ICU 100 47.8

Paediatric ICU 45 21.5

Neonatal ICU 56 26.8

Mixed ICU* 8 3.8

Total 209 100.0

Multiple response option. *Paediatric/neonatal

Table 4. Hospital structure by ICU

Care level 1 Care level 2 Care level 3 Missing TOTAL

Frequency Percentage Frequency Percentage Frequency Percentage Frequency Percentage N, %

Adult ICU 6 6.0 30 30.0 58 58.0 6 6.0 100, 100

Paediatric 
ICU 1 2.2 12 26.7 32 71.1 0 0.0 45, 100

Neonatal 
ICU 1 1.8 15 26.8 40 71.4 0 0.0 56, 100

Mixed 
ICU* 0 0.0 2 25.0 4 50.0 2 25.0 8, 100

*paediatric/neonatal

Table 5. Number of beds in the hospital

Frequency Percentage

0-200 17 15.2

201-400 29 25.9

401-800 36 32.1

801-1200 19 17.0

>1200 11 9.8

Total 112 100.0

Table 6. Number of ICU beds in the unit

Frequency Percentage

<10 36 32.1

11-20 46 41.1

21-30 16 14.3

31-40 7 6.3

>40 7 6.3

Total 112 100.0
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Table 7. Number of births per year*

Frequency Percentage

0-99 1 2.1

100-299 1 2.1

300-499 1 2.1

500-749 0 0.0

750-999 1 2.1

>1000 44 91.7

Total 48 100.0

*In neonatal/mixed ICU (n=64)

Table 8. Number of neonatal admissions of <32 weeks and/or <1500 g after a year*

Frequency Percentage

<25 0 0.0

25-50 17 41.5

51-75 9 22.0

>75 15 36.6

Total 41 100.0

*In neonatal/mixed ICU (n=64)

Table 9. ICU that filled in the survey

Frequency Percentage

Adult ICU 69 61.6

Multi-purpose 63 91.3

Medical 4 5.8

Coronary 0 0.0

Post-surgical 0 0.0

Neurocritical/traumatological 0 0.0

Others 2 2.9

Paediatric ICU 21 18.8

Neonatal ICU 16 14.3

Mixed ICU* 5 4.5

Missing 1 0.9

Total 112 100.0

*paediatric/neonatal



63

For the prevention of medication errors in 
Intensive Care Units

Table 10a. Work team that completed the survey

Frequency Percentage

Clinical 56 50.0

Nursing 2 1.8

Hospital pharmacy 22 19.6

Clinical, nursing 2 1.8

Clinical, hospital pharmacy 10 8.9

Clinical, nursing, hospital pharmacy 20 17.9

Total 112 100.0

Table 10b. Job post totals

Frequency Percentage

Clinical 88 53.7

Nursing 24 14.6

Hospital pharmacy 52 31.7

Head of safety committee 0 0.0

Total 164 100.0

Multiple response option

Questionnaire results Recording and monitoring of medication 
errors

1. Does the hospital have a head pharmacist integrated into the care work in 
these units?

Group visits Individual consultations Review and validation of 
prescriptions

Frequency Percentage Frequency Percentage Frequency Percentage

Yes 20 17.9 77 68.8 82 73.8

No 91 81.3 33 29.5 25 22.5

Don’t know/ No reply 1 0.9 2 1.8 4 3.6

Total 112 100 112 100 111 100

*1 missing
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2. Is your service accredited or do you have a certificate of quality from an organisation*?  

Frequency Percentage

Yes 36 32.4

JCI 3 6.0

EFQME 4 8.0

ISO 27 54.0

UNE 5 10.0

Others 11 22.0

No 64 57.6

Don’t know/ No reply 11 9.9

Total 111 100.0

*1 missing. Accreditations from Joint Commission International (JCI), EFQM (European Foundation for Quality Management), 
ISO certification, UNE standard, etc. If you answered “yes”, indicate what type of accreditation (multi-reply option).

3a. Does your hospital use its own registry and/or do so through an autonomous 
or national (government) medication incident notification platform that enables 
consultation and monitoring?

Frequency Percentage

Yes 105 95.4

No 4 3.6

Don’t know / No reply 1 0.9

Total 110 100.0

*2 missing

3b. If you answered “yes”, does the register enable consultation and monitoring 
(by both the notifier and the safety managers)?

Frequency Percentage

Yes 70 66.7

No 30 28.6

Don’t know / No reply 5 4.8

Total 105 100.0
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3c. If you answered “yes”, the record is kept:

Frequency Percentage

 Internally at the hospital level 65 46.4

 At the autonomous regional level 58 41.4

 At the national level 17 12.1

Total 140 100.0

Multiple response option 

4. Is the information about medication error notification in your unit available to 
the general public? 

Frequency Percentage

Yes 4 2.9

No 19 13.9

No, but it is internally (the hospital’s healthcare staff) 32 23.4

No, but it is for the hospital’s safety heads 64 46.7

No, but it is for the health authorities 18 13.1

Total 137 100.0

Multiple response option 

5a. Are the notified medication errors analysed habitually in your unit and in a 
multidisciplinary way? 

Frequency Percentage

Yes 59 54.1

No 46 42,2

Don’t know / No reply 4 3.7

Total 109 100.0

*3 missing
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5b. If you answered “yes” in the previous question, what percentage of notified 
errors are analysed in your unit?

Frequency Percentage

<25% 0 0.0

25-50% 5 8.5

51-75% 8 13.6

>75% 35 59.3

Missing 11 18.6

Total 59 100.0

5c. If you answered “yes” in the previous question, what methods are habitually 
used to analyse medication errors? 

Frequency Percentage

FMEA (Failure mode and effects analysis) 17 7.3

5 whys 8 3.4

Analysis of systems 3 1.3

Fishbone 13 5.6

Discussion groups 28 12.1

Focus groups 8 3.4

Audits 7 3.0

Significant event audits 8 3.4

Briefing 17 7.3

Discussion of cases 31 13.4

Interviews 16 6.9

London protocol 8 3.4

Review of clinical records 24 10.3

Root cause analysis 39 16.8

Others 5 2.2

Total 232 100.0

Multiple response option 
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6. What is the approximate estimation of annual medication errors declared in 
your unit’s notification system and what percentage do you think have serious 
effects on the patients?

No. annual medication errors Frequency Percentage

<50 0 0.0

50-100 14 46.7

100-250 3 10.0

250-500 0 0.0

>500 0 0.0

Don’t know / No reply 13 43.3

Total 30 100.0

*82 missing

Percentages of serious effects Frequency Percentage

<25% 0 0.0

25-50% 4 23.5

51-75% 0 0.0

>75% 0 0.0

Don’t know / no reply 13 76.4

Total 17 100.0

*95 missing

7. What is the estimated frequency of medication errors in their different stages 
in the ICU?

Prescription (manual or electronic) Frequency Percentage

Every day 11 11.1

Every week 41 41.4

Every month 24 24.2

Every quarter 17 17.2

Every year 6 6.1

Total 99 100.0

*13 missing
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Preparation Frequency Percentage

Every day 2 2.1

Every week 26 27.1

Every month 27 28.1

Every quarter 30 31.2

Every year 11 11.5

Total 96 100.0

*16 missing

Dispensing Frequency Percentage

Every day 2 2.1

Every week 18 18.6

Every month 35 36.1

Every quarter 26 26.8

Every year 16 16.4

Total 97 100.0

*15 missing

Administration Frequency Percentage

Every day 1 1.1

Every week 20 21.1

Every month 23 24.2

Every quarter 40 42.1

Every year 11 11.6

Total 95 100.0

*17 missing
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8. What types of medication errors are the most common in your unit?

Wrong medication (unsuitable choice, transcription, dispensing or 
administering of a medication different from the one prescribed) Frequency Percentage

1: Very infrequent 56 59.6

2 24 25.5

3 7 7.4

4 6 6.4

5: Very frequent 1 1.1

Total 94 100.0

*18 missing

Deteriorated medication (e.g. expired) Frequency Percentage

1: Very infrequent 87 90.6

2 6 6.2

3 2 2.0

4 0 0.0

5: Very frequent 1 1.0

Total 96 100.0

*16 missing

Omission of dose or medication Frequency Percentage

1: Very infrequent 22 23.1

2 38 40.0

3 26 27.3

4 8 8.4

5: Very frequent 1 1.1

Total 95 100.0

*17 missing
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Incorrect dosage (greater, lesser or extra) Frequency Percentage

1: Very infrequent 20 21.1

2 31 32.6

3 33 34.7

4 9 9.5

5: Very frequent 2 2.1

Total 95 100.0

*17 missing

Frequency of erroneous administration Frequency Percentage

1: Very infrequent 27 28.4

2 34 35.8

3 23 24.2

4 10 10.5

5: Very frequent 1 1.1

Total 95 100.0

*17 missing

Dispensing in the wrong pharmaceutical form Frequency Percentage

1: Very infrequent 70 73.7

2 19 20.0

3 4 4.2

4 1 1.1

5: Very frequent 1 1.1

Total 95 100.0

*17 missing
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Error in preparation, manipulation and/or packaging Frequency Percentage

1: Very infrequent 39 41.1

2 40 42.1

3 8 8.4

4 8 8.4

5: Very frequent 0 0.0

Total 95 100.0

*17 missing

Wrong means of administration Frequency Percentage

1: Very infrequent 77 81.1

2 12 12.6

3 3 3.2

4 3 3.2

5: Very frequent 0 0.0

Total 95 100.0

*17 missing

Wrong speed of administration Frequency Percentage

1: Very infrequent 32 34.0

2 32 34.0

3 25 26.6

4 5 5.3

5: Very frequent 0 0.0

Total 94 100.0

*18 missing
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Wrong time of administration Frequency Percentage

1: Very infrequent 26 27.4

2 31 32.6

3 26 27.4

4 11 11.6

5: Very frequent 1 1.1

Total 95 100.0

*17 missing

Wrong patient Frequency Percentage

1: Very infrequent 78 82.1

2 13 13.6

3 2 2.1

4 1 1.1

5: Very frequent 1 1.1

Total 95 100.0

*17 missing

Wrong duration of treatment (greater or lesser) Frequency Percentage

1: Very infrequent 27 28.4

2 34 35.8

3 23 24.2

4 9 9.5

5: Very frequent 2 2.1

Total 95 100.0

*17 missing
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Insufficient monitoring of treatment (lack of review, analytical con-
trols, interactions) Frequency Percentage

1: Very infrequent 36 38.3

2 28 29.8

3 23 24.5

4 7 7.4

5: Very frequent 0 0.0

Total 94 100.0

*18 missing

Incorrect choice of suitable infusion system (photosensitive, low 
absorption, in-line filtration, etc.) Frequency Percentage

1: Very infrequent 51 53.7

2 29 30.5

3 14 14.7

4 1 1.1

5: Very frequent 0 0.0

Total 95 100.0

*17 missing

Others Frequency Percentage

1: Very infrequent 46 86.8

2 3 5.7

3 2 3.8

4 0 0.0

5: Very frequent 2 3.8

Total 53 100.0

*59 missing

If you answered “others”, please specify: lack of knowledge about different formulations; pattern 
duplication; use of drugs outside approved protocols; error in communication; drugs that are still on 
the graph when they are no longer indicated; interactions with other drugs; unauthorised indication; 
errors in administration; most are quasi-errors and they are errors in prescription; medication with 
pharmacological levels (gentamicin, etc.); a lot of temporary staff; not suspending treatment that 
the doctor has suspended in the electronic treatment sheet; forgetting to note down the medication 
supposedly administered on the nurses’ graph; mistaken substitution in pharmacy; problems with 
compact ability of drugs administered intravenously resulting in precipitation of the mixture; lack of 
codification in the prescription; errors that occur every day are: poor transcription of the prescription 
from the ICU to the clinic or pharmacy, and choosing another medication, but this mistake is usually 
corrected in the pharmacy and does not reach the patients.
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9. What do you think are the most common causes of medication errors in your 
unit?

Human factors: lack of knowledge or training Frequency Percentage

1: Very infrequent 19 19.8

2 39 40.6

3 29 30.2

4 9 9.4

5: Very frequent 0 0.0

Total 96 100.0

*16 missing

Human factors: Lapse / oversight Frequency Percentage

1: Very infrequent 7 7.3

2 24 25.0

3 35 36.5

4 21 21.9

5: Very frequent 9 9.4

Total 96 100.0

*16 missing

Human factors: Failure to follow established protocols and proce-
dures Frequency Percentage

1: Very infrequent 31 32.3

2 33 34.4

3 21 21.9

4 11 11.5

5: Very frequent 0 0.0

Total 96 100.0

*16 missing
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Human factors: Stress, work overload Frequency Percentage

1: Very infrequent 7 7.3

2 25 26.0

3 26 27.1

4 25 26.0

5: Very frequent 13 13.5

Total 96 100.0

*16 missing

Human factors: Frequent interruptions Frequency Percentage

1: Very infrequent 14 14.6

2 24 25.0

3 28 29.2

4 24 25.0

5: Very frequent 6 6.3

Total 96 100.0

*16 missing

Human factors: Others Frequency Percentage

1: Very infrequent 21 67.7

2 2 6.5

3 4 12.9

4 3 9.7

5: Very frequent 1 3.2

Total 31 100.0

*81 missing

If you have answered “Others”, please specify: high staff turnover in holiday periods; lack of interest; 
work overload; new staff; interdisciplinary communication problems; staff turnover; transitions in 
care with different IT software; staff with little experience; responsibility for oral administration 
entrusted to nursing assistants with less training instead of nurses, routine.
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Technology: Lack of technology (electronic prescriptions, automa-
ted dispensing cabinets, barcode readers, smart pumps). Frequency Percentage

1: Very infrequent 30 31.3

2 19 19.8

3 17 17.7

4 14 14.6

5: Very frequent 16 16.7

Total 96 100.0

*16 missing

Technology: Failure of systems Frequency Percentage

1: Very infrequent 53 55.2

2 29 30.2

3 6 6.3

4 5 5.2

5: Very frequent 3 3.1

Total 96 100.0

*16 missing

Technology: Unsuitable use of technology Frequency Percentage

1: Very infrequent 33 34.4

2 31 32.3

3 24 25.0

4 5 5.2

5: Very frequent 3 3.1

Total 96 100.0

*16 missing
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Technology: Others Frequency Percentage

1: Very infrequent 15 75.0

2 1 1.0

3 1 1.0

4 1 1.0

5: Very frequent 2 2.1

Total 20 100.0

*92 missing 

If you replied “others”, please specify: lack of compatibility between different prescription systems; 
barcode; not knowing how to use it; medication with pharmacological levels; software introduced 
without explaining well how to use it with highly fluctuating staff; substitutes who do not know 
the apparatus; new technology; transcription; lack of compatibility between different prescription 
systems; error in transcribing prescriptions between software programs; lack of integration in the 
electronic prescription systems used in the ICU and the electronic health record.

Medications: Lack of supply, quality defects, similarity in appearance Frequency Percentage

1: Very infrequent 38 39.6

2 34 35.4

3 19 19.8

4 3 3.1

5: Very frequent 2 2.1

Total 96 100.0

*16 missing 

Medications: Others Frequency Percentage

1: Very infrequent 14 66.7

2 3 14.3

3 2 9.5

4 1 4.8

5: Very frequent 1 4.8

Total 21 100.0

*91 missing 

If you replied “others”, please specify: we don’t usually have problems with the pharmacy unless a 
drug is not available in the hospital; handling; problems with the electronic prescription software; 
lack of help with prescriptions; understanding between IT systems; high staff turnover; lack of 
ceftolozane supply.
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Communication: Ambiguous verbal or written communication, 
leading to misinterpretations Frequency Percentage

1: Very infrequent 22 22.9

2 25 26.0

3 29 30.2

4 11 11.5

5: Very frequent 9 9.4

Total 96 100.0

*16 missing 

Communication: Others Frequency Percentage

1: Very infrequent 12 75.0

2 2 12.5

3 2 12.5

4 0 0.0

5: Very frequent 0 0.0

Total 16 100.0

*96 missing 

If you replied “others”, please specify: lack of communication between different services; forgetting 
to pass on information; orders over the telephone.

10. How would you classify most of the medication errors normally detected 
according to their seriousness? 

Frequency Percentage

Potential or non-error (A) 29 30.5

Slight (B, C, D) 63 66.3

Moderate (E, F) 3 3.2

Serious (G, H, I) 0 0.0

Total 95 100.0

*17 missing 
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11. Is there a safety committee?

In the hospital Frequency Percentage

Yes 95 94.1

No 6 5.9

Don’t know / No reply 0 0.0

Total 101 100.0

*11 missing 

In the unit Frequency Percentage

Yes 44 45.4

No 52 53.6

Don’t know / no reply 1 1.0

Total 97 100.0

*5 missing 

12. Does your unit have safety heads trained in medication error detection? 

Frequency Percentage

Yes 65 65.0

No 32 32.0

Don’t know / No reply 3 3.0

Total 100 100.0

*12 missing 

13. ¿What drugs or groups of drugs do you consider to be most frequently 
involved in medication errors? 

Vasoactive / inotropic agents Frequency Percentage

1: Very infrequent 36 39.1

2 27 29.3

3 22 23.9

4 5 5.4

5: Very frequent 2 2.2

Total 92 100.0

*20 missing 
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Sedoanalgesia Frequency Percentage

1: Very infrequent 15 16.3

2 23 25.0

3 36 39.1

4 13 14.1

5: Very frequent 5 5.4

Total 92 100.0

*20 missing 

Antiarrhythmics Frequency Percentage

1: Very infrequent 59 64.1

2 19 20.7

3 9 9.8

4 4 4.3

5: Very frequent 1 1.1

Total 92 100.0

*20 missing 

Antihypertensives Frequency Percentage

1: Very infrequent 54 58.7

2 23 25.0

3 10 10.9

4 3 3.3

5: Very frequent 2 2.2

Total 92 100.0

*20 missing
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Anticoagulants Frequency Percentage

1: Very infrequent 49 53.3

2 21 22.8

3 15 16.3

4 5 5.4

5: Very frequent 2 2.2

Total 92 100.0

*20 missing 

Potassium Frequency Percentage

1: Very infrequent 59 64.1

2 18 19.6

3 10 10.9

4 3 3.3

5: Very frequent 2 2.2

Total 92 100.0

*20 missing 

Anti-infectives Frequency Percentage

1: Very infrequent 23 25.0

2 25 27.2

3 26 28.3

4 15 16.3

5: Very frequent 3 3.3

Total 92 100.0

*20 missing 
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Muscle relaxants Frequency Percentage

1: Very infrequent 63 68.5

2 16 17.4

3 5 5.4

4 4 4.3

5: Very frequent 4 4.3

Total 92 100.0

*20 missing 

Anaesthetics Frequency Percentage

1: Very infrequent 66 71.7

2 17 18.5

3 7 7.6

4 1 1.1

5: Very frequent 1 1.1

Total 92 100.0

*16 missing 

Antibiotics Frequency Percentage

1: Very infrequent 14 15.2

2 30 32.6

3 31 33.7

4 15 16.3

5: Very frequent 2 2.2

Total 92 100.0

*20 missing 
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Insulin Frequency Percentage

1: Very infrequent 48 52.2

2 21 22.8

3 15 16.3

4 7 7.6

5: Very frequent 1 1.1

Total 92 100.0

*20 missing 

Others Frequency Percentage

1: Very infrequent 15 53.6

2 3 10.7

3 9 32.1

4 1 3.6

5: Very frequent 0 0.0

Total 28 100.0

*84 missing 

If you answered “others”, please specify: caffeine; vaccines; anticonvulsants; rapamycin; diuretics; 
dexamethasone; eosin; bicarbonate correction; tracheal Curosurf administration; digoxin; blood 
products; oral paracetamol for neonates; serum therapy with manual supplements; immunosu-
ppressants; oral antipsychotics; opioids.

14. What drugs or groups of drugs do you consider to be related to greater 
seriousness in the event of a medication error? 

Vasoactive / inotropic agents Frequency Percentage

1: Minor seriousness 2 2.2

2 7 7,5

3 17 18.3

4 26 28.0

5: Maximum seriousness 41 44.1

Total 93 100.0

*19 missing 
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Sedoanalgesia Frequency Percentage

1: Minor seriousness 6 6.5

2 12 12.9

3 26 28.0

4 31 33.3

5: Maximum seriousness 18 19.4

Total 93 100.0

*19 missing 

Antiarrhythmics Frequency Percentage

1: Minor seriousness 8 8.7

2 7 7.6

3 23 25.0

4 22 23.9

5: Maximum seriousness 32 34.8

Total 92 100.0

*20 missing 

Antihypertensives Frequency Percentage

1: Minor seriousness 8 8.6

2 19 20.4

3 44 47.3

4 13 14.0

5: Maximum seriousness 9 9.7

Total 93 100.0

*19 missing 
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Anticoagulants Frequency Percentage

1: Minor seriousness 8 8.7

2 3 3.3

3 18 19.6

4 32 34.8

5: Maximum seriousness 31 33.7

Total 92 100.0

*20 missing 

Potassium Frequency Percentage

1: Minor seriousness 9 9.7

2 2 2.2

3 5 5.4

4 20 21.5

5: Maximum seriousness 57 61.3

Total 93 100.0

*19 missing 

Anti-infectives Frequency Percentage

1: Minor seriousness 20 21.5

2 33 35.5

3 27 29.0

4 10 10.8

5: Maximum seriousness 3 3.2

Total 93 100.0

*19 missing 



86

For the prevention of medication errors in 
Intensive Care Units

Muscle relaxants Frequency Percentage

1: Minor seriousness 7 7,5

2 12 12.9

3 20 21.5

4 22 23.7

5: Maximum seriousness 32 34.4

Total 93 100.0

*19 missing 

Anaesthetics Frequency Percentage

1: Minor seriousness 9 9.7

2 21 22.6

3 17 18.3

4 19 20.4

5: Maximum seriousness 27 29.0

Total 93 100.0

*19 missing 

Insulin Frequency Percentage

1: Minor seriousness 8 8.6

2 4 4.3

3 22 23.7

4 29 31.2

5: Maximum seriousness 30 32.3

Total 93 100.0

*19 missing 
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Others Frequency Percentage

1: Minor seriousness 13 72.2

2 1 5.6

3 3 16.7

4 1 5.6

5: Maximum seriousness 0 0.0

Total 18 100.0

*94 missing

If you answered “others”, please specify: non-high-risk drugs; antipyretics; digoxin; immunosu-
ppressants (due to dose adjustment according to levels); antipsychotics.

ELECTRONIC/PRESCRIPTION INFORMATION/RECORD SYSTEM

15a. Does your unit have an electronic prescription system?

Frequency Percentage

Yes 74 77.1

No 22 22.9

Don’t know / No reply 0 0.0

Total 96 100.0

*16 missing

15b. If you answered “yes”, Does the software include clinical decision support 
systems that alert doctors about possible errors and guide them towards using 
the drugs in the pharmacotherapeutic guide and the established clinical protocols 
or guidelines? 

Allergies Frequency Percentage

Yes 53 71.6

No 19 25.7

Don’t know / No reply 0 0.0

Missing 2 2.7

Total 74 100.0
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Maximum doses Frequency Percentage

Yes 51 68.9

No 20 27.2

Don’t know / No reply 1 1.4

Missing 2 2.7

Total 74 100.0

Interactions Frequency Percentage

Yes 29 39.1

No 41 55.4

Don’t know / No reply 2 2.7

Missing 2 2.7

Total 74 100.0

Medications guide Frequency Percentage

Yes 43 58.1

No 25 33.8

Don’t know / No reply 4 5.4

Missing 2 2.7

Total 74 100.0

Others Frequency Percentage

Yes 9 12.2

No 18 24.3

Don’t know / No reply 39 52.7

Missing 8 10.8

Total 74 100.0
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15c. If you answered “yes”, is the software integrated with the pharmacy and is 
there pharmaceutical validation? 

Frequency Percentage

Yes 50 67.6

No 22 29.7

Don’t know / No reply 0 0.0

Missing 2 2.7

Total 74 100.0

15d. If you answered “yes”, is there 24-hour pharmaceutical validation?

Frequency Percentage

Yes 26 35.1

No 44 59.5

Don’t know / No reply 2 2.7

Missing 2 2.7

Total 74 100.0

16. Does the hospital have a computerised health record connected to the 
electronic prescription system used in the unit?

Frequency Percentage

Yes 53 57.0

No 40 43.0

Don’t know / No reply 0 0.0

Total 93 100.0

*19 missing
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17. Is the hospital’s electronic health record system connected to primary care?  

Frequency Percentage

Yes 56 60.9

No 31 33.7

Don’t know / No reply 5 5.4

Total 92 100.0

*20 missing

18. Is the electronic prescription system in the ICU integrated with the following 
systems? 

Frequency Percentage

Yes, integrated into the electronic health record 45 24.2

Yes, integrated into the hospital’s pharmacy dispensing system 42 22.6

Yes, integrated into the hospital’s pharmacy preparation system 26 14.0

Yes, integrated with the infusion pumps 22 11.8

Yes, integrated with the automated dispensing cabinets 20 10.8

No 28 15.1

Don’t know / No reply 3 1.6

Total 186 100.0

Multiple response option 

PREPARATION OF MEDICATION  

19. Regarding parenteral medication administered in ICU, what proportion is 
prepared centrally in the hospital’s pharmacy?

Frequency Percentage

<25% 0 0.0

25-50% 9 64.3

51-75% 4 28.6

>75% 1 7.1

Total 14 100.0

*98 missing
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20. To prepare medication to be administered intravenously, do you have an 
automated medication preparation system in your unit? 

Frequency Percentage

Yes 4 4.4

No 87 95.6

Total 91 100.0

*21 missing

21. Do you have a gravimetric weigh scale or other quality control system? 

Frequency Percentage

Yes 7 7.8

No 78 86.7

Don’t know / No reply 5 5.5

Total 90 100.0

*22 missing

If you answered “yes”, indicate what kind: gravimetric weigh scale; BD Cato; formulas; KERN 440; 
qualitative by reading the barcode or DM code on the vial and quantitative by gravimetry; prepa-
ration of certain medications by the pharmacy service.

22a. Does your hospital have plans to centralise intensive care medication 
preparation in the hospital pharmacy over the next 24 months? 

Frequency Percentage

Yes, for all preparations 1 1.1

Yes, for a group of drugs 35 38.5

No 40 44.0

Don’t know / No reply 15 16.5

Total 91 100,0

*21 missing
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22b. If you answered “yes”, what percentage? 

Frequency Percentage

<25% 0 0.0

25-50% 16 44.4

51-75% 2 5.5

>75% 1 2.8

Missing 17 47.2

Total 36 100.0

23. What are the main barriers to centralised preparation of ICU’ medication in 
the pharmacy? 

Lack of material resources Frequency Percentage

1: Minor importance 13 14.4

2 15 16.7

3 22 24.4

4 20 22.2

5: Maximum importance 20 22.2

Total 90 100.0

*22 missing

Lack of human resources Frequency Percentage

1: Minor importance 3 3.3

2 5 5.6

3 13 14.4

4 18 20.0

5: Maximum importance 51 56.7

Total 90 100.0

*22 missing
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Logistical difficulties Frequency Percentage

1: Minor importance 9 10.0

2 9 10.0

3 26 28.9

4 30 33.3

5: Maximum importance 16 17.8

Total 90 100.0

*22 missing

Lack of a computerised system Frequency Percentage

1: Minor importance 23 25.6

2 17 18.9

3 15 16.7

4 22 24.4

5: Maximum importance 13 14.4

Total 90 100.0

*22 missing

Lack of a system enabling the hospital pharmacy to see the pre-
parations to be made by the ICU Frequency Percentage

1: Minor importance 17 19.1

2 9 10.1

3 23 25.8

4 21 23.6

5: Maximum importance 19 21.3

Total 89 100.0

*23 missing
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Others Frequency Percentage

1: Minor importance 6 46.2

2 0 0.0

3 4 30.8

4 0 0.0

5: Maximum importance 3 23.1

Total 13 100.0

*99 missing

If you have answered “others”, please specify: lack of interest among hospital managers; lots of chan-
ges in prescriptions and emergency medication; stability of some intravenous infusions when they 
have been prepared (there are infusions with a stability of less than 24 hours); continuous infusions 
for critically ill patients are prepared shortly in advance (30 min or one hour before they are to be 
used up and replaced); I see the logistics as being complicated in this regard; on the other hand, the 
NON-standardisation of continuous infusions in the hospital; there are services that use different 
concentrations and dosages of the same drug, so the variability of protocolised infusions in each 
service is high for the pharmacy service; lack of a traceability control system in the preparations; 
pharmacy not present 24-hours/365 days.

24. If the pharmacy had an automated medication preparation system, would you 
consider centralising the preparations made in the ICU in the pharmacy service? 

Frequency Percentage

Yes 56 61.5

No 14 15.4

Don’t know / No reply 21 23.1

Total 91 100.0

*21 missing

25. Does the hospital pharmacy collaborate with the ICU to design standard 
operating procedures or protocols to prepare parenteral medication in order to 
minimise medication errors?

Frequency Percentage

Yes 73 80.2

No 12 13.2

Don’t know / No reply 6 6.6

Total 91 100.0

*21 missing
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AUTOMATED MEDICATION DISPENSING SYSTEMS

26a. Is there a system to distribute medication in single doses in your unit?

Frequency Percentage

Yes 54 61.4

No 33 37.5

Don’t know / No reply 1 1.1

Total 88 100.0

*24 missing

26b. If you answered “yes”, is the medication dispensed in single-dose format in 
your unit? 

Frequency Percentage

Yes 49 90.7

No 3 5.6

Don’t know / No reply 1 1.9

Missing 1 1.9

Total 54 100.0

27. How are orally-administered pharmaceutical forms (tablets, capsules, 
solutions, suspensions) dispensed from the central pharmacy? 

Frequency Percentage

In boxes (with whole blisters) 25 21.0

In single doses: removed from blisters and repackaged in a new bag 32 26.9

In single doses: the blister pack is cut up without opening the blisters, 
and repackaged 51 42.9

By PDS (personalised dose system): each bag contains all the medication 
for a single patient intake, de-blistered and repackaged in a new bag 3 2.5

By PDS (personalised dose system): each bag contains all the medication 
for a single patient intake, with the blister pack cut up without opening 
the blisters, and repackaged in a new bag

5 4.2

Don’t know / No reply 3 2.5

Total 119 100

Multiple response option
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28. How are vials and other formats dispensed from the central pharmacy? 

Frequency Percentage

In boxes 28 27.2

In single doses: dispensed without relabelling 59 57.3

In single doses: relabelled with the hospital’s own barcode 6 5.8

With a PDS (personalised dose system: each bag contains all the 
medication for a single patient intake and a barcode identifying the 
medication and the patient)

3 2.9

Don’t know / No reply 7 6.8

Total 103 100

Multiple response option

29a. Do you have automated dispensing cabinets in your unit?

Frequency Percentage

Yes 35 39.3

No 53 59.6

Don’t know / No reply 1 1.1

Total 89 100.0

*23 missing

29b. If you answered “yes”, what is the ratio of cabinets to beds? 50% in ICU, 
OMNICELL, one for the entire unit, one for 15 beds.

29c. If you answered “yes”, is it connected to electronic prescription?

Frequency Percentage

Yes 21 60.0

No 14 40.0

Total 35 100.0
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29d. If you answered “yes”, in order to take out a medication, is pharmaceutical 
validation required beforehand (except for emergency medication)? 

Frequency Percentage

Yes 5 14.3

No 30 85.7

Total 35 100.0

30. Do you have a barcode system to verify the choice of medication before it is 
dispensed from and/or re-supplied in the automated dispensing cabinets?

Frequency Percentage

Yes 12 13.5

No 75 84.3

Don’t know / No reply 2 2.2

Total 89 100.0

*23 missing

31a. On receiving the medication from the laboratories, is the medication’s 
barcode verified in the pharmacy’s storage (boxes) to detect possible counterfeit 
medication as indicated by European Directive 2011/62/EU? 

Frequency Percentage

Yes 15 17.2

No 41 47.1

Don’t know / No reply 31 35.6

Total 87 100.0

*25 missing
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31b. If you answered “yes”, is the hospital’s database linked to the regional or 
national system for counterfeit medication? 

Frequency Percentage

Yes 7 46.7

No 4 26.7

Don’t know / No reply 4 26.7

Total 15 100.0

31c. If you answered “no”, are you planning to address the matter over the next 
24 months? 

Frequency Percentage

Yes 11 26.8

No 14 34.1

Don’t know / No reply 16 39.0

Total 41 100.0

ADMINISTERING MEDICATION

32a. Do you have an electronic system to ensure safety in the process of 
administering medication? 

Frequency Percentage

Yes 14 16.1

No 68 78.2

Don’t know / No reply 5 5.7

Total 87 100.0

*25 missing
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32b. If your previous answer is “yes”, does the system check that the patient and 
medication are correct by means of a barcode reading system or optical scanner 
before being administered? 

Frequency Percentage

Yes 1 7.2

No 13 92.8

Total 14 100.0

32c. If you answered “yes”, Does the system check that the dose of medication 
administered intravenously is correct before administering it?

Frequency Percentage

Yes 4 28.6

No 10 71.4

Total 14 100.0

32d. If you answered “no”, what habitual practice is usually carried out in the unit 
to validate high-risk medication before administering it? 

Frequency Percentage

Checked by a single nurse 52 61.9

Checked by two nurses 24 28.6

Other, specify 5 6.0

Don’t know / No reply 3 3.6

Total 84 100.0

Multiple response option

33. Do you have smart pumps with medication dose error reduction software (DERS)?

Frequency Percentage

Yes 44 50.0

No 35 39.8

Don’t know / No reply 9 10.2

Total 88 100.0

*24 missing



100

For the prevention of medication errors in 
Intensive Care Units

34. Are the administered infusions monitored from a central point such as the 
pharmacy or a satellite pharmacy? 

Frequency Percentage

Yes 9 10.1

No 77 86

Don’t know / No reply 3 3.4

Total 89 100.0

*23 missing

35a. On administering medication in single doses or by a PDS (Personalised Dose 
System), is key information for traceability scanned via the barcode? 

Patient Frequency Percentage

Yes 0 0.0

No 76 85.4

Don’t know / No reply 13 14.6

Total 89 100.0

*23 missing

Nurse Frequency Percentage

Yes 1 1.1

No 75 84.3

Don’t know / No reply 13 14.6

Total 89 100.0

*23 missing

Medication Frequency Percentage

Yes 3 3.4

No 71 79.8

Don’t know / No reply 15 16.9

Total 89 100.0

*23 missing
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35b. If you answered “no”, is the information about the batch, expiry date and the 
hospital’s national PIS code indicated? 

Frequency Percentage

Yes. directly from the hospital’s PIS 8 11.4

Yes. another way 4 5.7

No 40 57.1

Don’t know / No reply 18 25.7

Total 70 100.0

36. How is narcotic drug medication managed?

With strong boxes and recorded in writing (narcotics registration book) Frequency Percentage

Yes 65 73.9

No 20 22.7

Don’t know / No reply 3 3.4

Total 88 100.0

*24 missing

Directly assigned and signed for in the hospital’s PIS Frequency Percentage

Yes 26 29.9

No 43 49.4

Don’t know / No reply 18 20.7

Total 87 100.0

*25 missing

Reading the medication via barcode Frequency Percentage

Yes 3 3.4

No 72 82.8

Don’t know / No reply 12 13.8

Total 87 100.0

*25 missing
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Reading medication by RFID (Radio Frequency Identification) Frequency Percentage

Yes 0 0.0

No 73 83.9

Don’t know / No reply 14 16.1

Total 87 100.0

*25 missing

SHORT-TERM PREVENTION PLAN

37a. Do you have plans to set up a system to reduce medication errors in the 
ICU?

Frequency Percentage

Yes 52 59.1

No 28 31.8

Don’t know / No reply 8 9.1

Total 88 100.0

*24 missing

37b. If you answered “yes”, please specify

Frequency Percentage

Electronic prescription with continuous 24-hour pharmaceutical validation 16 18.0

Automated medication dispensing cabinets 13 14.6

Patient/medication barcode reading system and pump (connected to the 
electronic prescription system) 17 19.1

Smart pumps with safety system 21 23.6

Robotic medication preparation system with integrated quality control 
system (gravimetric, images, etc.) 5 5.6

Others 17 19.1

Total 89 100.0

Multiple response option
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PRIORITY

38. What is your perception of the following systems for their potential to prevent 
medication errors in ICU?

Electronic prescription with continuous 24-hour pharmaceutical 
validation Frequency Percentage

1: Minor importance 3 3.4

2 0 0.0

3 10 11.2

4 20 22.5

5: Maximum importance 56 62.9

Total 89 100.0

*23 missing

Automated medication dispensing cabinets Frequency Percentage

1: Minor importance 2 2.2

2 5 5.6

3 16 18.0

4 30 33.7

5: Maximum importance 36 40.4

Total 89 100.0

*23 missing

Patient/medication barcode reading system and pump (connected 
to the electronic prescription system) Frequency Percentage

1: Minor importance 1 1.1

2 1 1.1

3 12 13.6

4 27 30.7

5: Maximum importance 47 53.4

Total 88 100.0

*24 missing
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Smart pumps with safety system Frequency Percentage

1: Minor importance 1 1.1

2 0 0.0

3 6 6.7

4 30 33.7

5: Maximum importance 52 58.4

Total 89 100.0

*23 missing

Robotic medication preparation system with integrated quality 
control system (gravimetric, images, etc.) Frequency Percentage

1: Minor importance 4 4.5

2 9 10.1

3 25 28.1

4 32 36.0

5: Maximum importance 19 21.3

Total 89 100.0

*23 missing

Others Frequency Percentage

1: Minor importance 7 63.6

2 0 0.0

3 2 18.2

4 1 9.1

5: Maximum importance 1 9.1

Total 11 100.0

*101 missing

If you have answered “others”, please specify: practically all the medication is prepared in the unit; 
adapted to the patient’s weight; it is very important to develop protocols to prepare dilutions; 
prescription connection and dispensing cabinets; training courses or sessions by expert staff; inte-
gration of electronic information systems.
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LIMITATIONS

39. What are the main limitations to implementing technology to prevent 
medication errors? 

Frequency Percentage

Budget (cost) 92 40.4

Organisational 51 22.4

Lack of human resources 59 25.9

Lack of knowledge about the technology 21 9.2

Lack of clinical evidence of the benefits of the technology 4 1.8

Others 1 0.4

Total 228 100.0

Multiple response option

If you have answered “others”, please specify: it is not considered a priority in the hospitals’ stra-
tegic plans; AEP system with difficulties in introducing specific ICU medication (mainly continuous 
infusions).

40. In your opinion, what would be the best way to ensure technology is introduced 
to help prevent medication errors in ICU?

Frequency Percentage

National regulation establishing the obligation to implement said 
solutions, including funding 69 51.9

Regional autonomous regulation establishing the obligation to introduce 
said solutions, including funding 60 45.1

Others 4 3.0

Total 133 100.0

Multiple response option

If you have answered “other”, please specify: with periodic audits; the same strategy should be 
carried out at the national level; we should all do the same; interest and commitment from pro-
fessionals to progress; establish short deadlines for implementation by the autonomous regions; it 
should be personalised by each ICU and it should be financed.
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AWARENESS/IMPACT/TRAINING

41. Do you consider it important to have information or training campaigns on 
the relevance of medication errors and their possible impact so as to implement 
measures aimed at improving patient safety? 

Frequency Percentage

Yes 86 95.6

No 3 3.3

Don’t know / No reply 1 1.1

Total 90 100.0

*22 missing

42. Have you participated in an awareness campaign about the matter? 

Frequency Percentage

Yes, locally (hospital) 43 41.7

Yes, regionally 11 10.7

Yes, nationally 5 4.9

No 42 40.8

Don’t know / No reply 2 1.9

Total 103 100.0

Multiple response option

If you answered “yes”, specify which: course in the hospital; general session; sessions for auxiliary/
nursing staff; through coordinated training through the Quality UnitM analysis and communication 
of the experience of implementing electronic prescriptions and dispensing cabinets in the ICU; bac-
teraemia ZERO; unit bulletins; talks on several occasions to doctors from the unit, to nurses and to 
nursing assistants to raise awareness about the utmost importance of the matter and involve them 
in each individual’s potential in attempting to reduce errors; talks on safety to nurses and residents of 
the unit; safety committee; simulation courses for hospital staff; training courses in SINASP; dissemi-
nation of notification systems; dissemination of reported errors and steps taken; safety commission; 
in the unit itself; in the hospital’s risk management course; in a scientific society, etc.; safety training 
for residents; high-risk medication for nurses; Vithas patient safety training; we have held sessions 
on patient safety in relation to the Zero projects; workshops on safety; monthly safety slogans; staff 
training, communication to staff about incidents and safety activities; verbal orders; local press; clini-
cal sessions for the entire service aimed at raising awareness of the problem, inviting staff to report 
errors in order to prevent them; Sisnot, safe use of potassium; dangerous medications; protocolising 
parenteral nutrition; recommendations for using antiseptics; CASYREC (SYREC advanced course); and 
communication at conferences on successful experiences in safety.
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43. Is there regulated formal training on risk management? 

In the hospital Frequency Percentage

Yes 56 62.2

No 31 34.4

Don’t know / No reply 3 3.3

Total 90 100.0

*22 missing

In the unit Frequency Percentage

Yes 29 32.6

No 58 65.2

Don’t know / No reply 2 2.2

Total 89 100.0

*23 missing

44. Is there a functional unit to manage risks in your hospital? 

Frequency Percentage

Yes 78 86.7

No 9 10.0

Don’t know / No reply 3 3.3

Total 90 100.0

*22 missing

45. Of the following items, evaluate the possible consequences and impact of 
medication errors on the professionals involved.

Personal impact: Guilt Frequency Percentage

1: Minor importance 2 2.2

2 2 2.2

3 12 13.3

4 23 25.6

5: Maximum importance 51 56.7

Total 90 100.0

*22 missing
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Personal impact: Anguish Frequency Percentage

1: Minor importance 1 1.1

2 3 3.3

3 13 14.4

4 35 38.9

5: Maximum importance 38 42.2

Total 90 100.0

*22 missing

Personal impact: Fatigue Frequency Percentage

1: Minor importance 5 5.6

2 13 14.4

3 37 41.1

4 20 22.2

5: Maximum importance 15 16.7

Total 90 100.0

*22 missing

Personal impact: Fear Frequency Percentage

1: Minor importance 3 3.3

2 7 7.8

3 26 28.9

4 30 33.3

5: Maximum importance 24 26.7

Total 90 100.0

*22 missing
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Personal impact: Sadness/Depression Frequency Percentage

1: Minor importance 4 4.5

2 15 16.9

3 27 30.3

4 24 27.0

5: Maximum importance 19 21.3

Total 89 100.0

*23 missing

Personal impact: Worry Frequency Percentage

1: Minor importance 0 0.0

2 5 5.6

3 13 14.4

4 21 23.3

5: Maximum importance 51 56.7

Total 90 100.0

*22 missing

Professional impact: Demotivation Frequency Percentage

1: Minor importance 12 13.3

2 15 16.7

3 35 38.9

4 18 20.0

5: Maximum importance 10 11.1

Total 90 100.0

*22 missing
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Professional impact: Worry Frequency Percentage

1: Minor importance 2 2.2

2 3 3.3

3 14 15.6

4 33 36.7

5: Maximum importance 38 42.2

Total 90 100.0

*22 missing

Professional impact: Fear on carrying out work Frequency Percentage

1: Minor importance 4 4.4

2 13 14.4

3 23 25.6

4 26 28.9

5: Maximum importance 24 26.7

Total 90 100.0

*22 missing

Others Frequency Percentage

1: Minor importance 9 56.3

2 1 6.3

3 4 25.0

4 1 6.3

5: Maximum importance 1 6.3

Total 16 100.0

*96 missing

If you have answered “other”, please specify: insecurity; mistrust of the organisation; errors we 
have identified in medication have had repercussions on the professionals (as people with a great 
career beforehand, mainly through fear and guilt); desire to change job post; fear of causing ano-
ther adverse effect. 
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46. Do you believe that more training is needed about medication errors for 
healthcare professionals?

Frequency Percentage

Yes 87 96.7

No 1 1.1

Don’t know / No reply 2 2.2

Total 90 100.0

*22 missing

47. Do you consider there is an urgent need to raise awareness among the 
services and organisations about the matter and have the resources to prevent 
and cope with it? 

Frequency Percentage

Yes 87 96.7

No 0 0.0

Don’t know / No reply 3 3.3

Total 90 100.0

*22 missing

48. Do you believe that administrative processes should be standardised 
electronically so that professionals can dedicate more time to care tasks in order 
to minimise medication errors? 

Frequency Percentage

Yes 88 97.8

No 0 0.0

Don’t know / No reply 2 2.2

Total 90 100.0

*22 missing
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49. Is there a protocol, guide or document you can consult in your hospital to 
prevent medication errors? 

Frequency Percentage

Yes 40 44.4

No 33 36.7

Don’t know / No reply 17 18.9

Total 90 100.0

*22 missing

50. Do you consider it important to have participation from relatives and patients 
in the process of detecting and preventing errors? 

Frequency Percentage

Yes 72 80.0

No 10 11.1

Don’t know / No reply 8 8.9

Total 90 100.0

*22 missing

51. As regards participation/visits from relatives, what type of unit is yours?

Frequency Percentage

Unit open 24 hours 37 41.1

Unit with flexible visiting hours 44 48.9

Others 9 10.0

Total 90 100.0

*22 missing

Others: pre-arranged timetable but with a flexible part; there are no family visits; unit open 24 
hours, except for this year with COVID-19, when it has been open continually for parents with a 
timetable (so not too many people coincide at the same time); visits restricted due to COVID-19.
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52. Do you consider that the healthcare staff involved in medication errors could 
suffer alterations that influence their work with patients? 

Frequency Percentage

Yes 64 71.1

No 13 14.4

Don’t know / No reply 13 14.4

Total 90 100.0

*22 missing

53. Do you consider that support should be provided for staff involved in a 
medication error? 

Frequency Percentage

Yes 88 97.8

No 1 1.1

Don’t know / No reply 1 1.1

Total 90 100.0

*22 missing
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