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1 | INTRODUCTION
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“A medication error is an unintended failure in the drug treatment
process that leads to or has the potential to lead to, harm to the pa-
tient. A failure in the drug treatment process does not refer to lack of
efficacy of the drug, rather to human or process-mediated failures”.!
Medication errors occur frequently, endanger patient safety, and
are seen as preventable adverse events in outpatient and inpatient
health-care facilities.? Besides hand hygiene, drug safety has been
identified as one of the key problem areas for patient safety.3 The
WHO estimates that half of all drugs are not prescribed, stored, ad-
ministered, or used correctly.* Studies have shown that up to 30%
of patients are exposed to a potential medication error, and that
half of these errors occur during the administration of the drug.>>¢
According to a report from the German Federal Parliament, ap-
proximately 250 000 hospital admissions are caused by medication
errors.” Of these admissions, two percent have a fatal outcome.®?
Medication-related errors can be associated with a reduced qual-
ity of life, a greater risk of falls, and potential subsequent injuries
for the individual,’® as well as significant costs for the health-care
system. For the UK, extra costs of approximately 108 million euros
for the National Health Service (NHS) have been estimated.>!! In
Germany, the annual costs of medication errors have been estimated
to be over one billion euros.!? Studies show that with more drugs
being taken daily, the risk of medication errors increases,® hence,
elderly patients are at high risk because they are often affected by
multimedication.*®

In home care, the medication process is particularly complex, and
additional support is required.** In this setting, specific medication
errors include taking the wrong dose or quantity of a particular drug
as well as omission of a drug or taking unlicensed drugs.® Berland
et al. point out that an insufficient exchange of information and poor
communication between the specialist physician, home care staff,
and other parties can lead to medication errors.'® Sometimes, errors
occur because of problems with the documentation or transferring
information in different lists.” Fully trained nurses play a central
role in the medication process, as they are responsible for the entire
medication management. It is, therefore, crucial that nursing staff
who administer medication to patients in care continually evaluate
the medication process.’ It is very important that nursing staff are
able to recognize errors within the medication process and report
them accordingly.16 Therefore, it can be concluded that nurses’
qualification in medication and an efficient quality medication man-
agement are the key issues to ensure good patient safety in home
care. The current study situation on medication management and
medication errors in home care is limited.'® Therefore, the following
research questions were addressed:

1. How often do medication-related errors occur in home care?
2. To what extent do regular medication training of nurses and qual-
ity assurance measures make the medication process safer for

those receiving care?

2 | MATERIALS AND METHODS
2.1 | Study design, setting, and study participants

As part of a cross-sectional study in Germany, a study was per-
formed with the nursing staff of home care services in the winter of
2016/2017. By running a pre-test, the questionnaire used was tested
for clarity, readability, and applicability. The results of the pre-tests
were positive. A list of 30 home care facilities per German federal
state was generated at random by computer. Of these, 10 facilities
were to be included in the study. The randomly selected facilities
were then contacted by email or telephone. The selected care fa-
cilities received brief written information regarding the study goals
and the corresponding course of the study. The facility then gave
its binding acceptance of participation in the study in writing. If one
care facility chose not to participate in the study, the following in-
stitution was contacted from the randomly compiled list. If all 30
randomly selected facilities in one federal state had been contacted
but the target number of 10 care facilities could not be reached, a
new list was compiled at random. This procedure was to be repeated
as many times as necessary until the target of 10 institutions per fed-
eral state was reached. In spite of an extended recruitment phase,
however, the desired number of institutions could not be reached.

2.2 | Ethical approval and consent to participate

Participants were given a comprehensive information sheet about
the study, explaining the research purpose, significance, and ben-
efits. Participants had the right to withdraw from the study at any
time without giving a reason. Participants expressed their “oral con-
sent” by participating in the study. Because of the voluntary charac-
ter of the survey, this kind of oral consent was considered sufficient
by an ethical committee. Ethical approval (EA4/098/16) of the study
was obtained from the ethical committee of a university hospital.

2.3 | Variables

The outcome “error committed” referred to errors made by fully
qualified nursing staff when administering medication in the last
year. The definition of a medication error was “a failure in the treat-
ment process that leads to, or has the potential to lead to, harm to
the patient”.’? The following categories were defined as independ-
ent variables: “work experience in years”, “medication training” (no
training or training over 2 years ago, or training attended within the
last 2 years), “type of work contract” (full-time/part-time), “employed
in Germany's new (former East) or old (former West) federal states”,
“double-check principle [DCP]” (rarely/frequently used), and “num-
ber of patients per shift”. The assessment of the use of the DCP was
classified in the category of “rare” and evaluations of 6-10 were

deemed “frequent”.

95UB01 7 SUOLULLOD A1) 3[cfed ! [dde au Aq paueob 8.2 Saolue YO ‘SN J0 S3|NJ 10) ARIqITaUIIUQ AB]1/M UO (SUO T PUOD-PUR-SULIBYW0D" A3 1M A1 1jBU 1 [UO//STIY) SUONIPUOD PUe SWLB | 8U1 89S *[Z02/2T/02] U0 Afeid1TaulluO AB]IM ‘UiZipswsigelseAluN - 91eyd Aq £66'2d1d/z00T 0T/I0pwoo Ao (1M Are.q i jpuluo'sqndsday/:sdny woay pepeojumod ‘¢ ‘2z0z ‘20.12502



STRUBE-LAHMANN ET AL.

2.4 | Datasources and measurement methods

The questionnaires were sent out by post to the participating insti-
tutions. A guideline was enclosed with instructions on how to fill
out the form correctly. A hotline was provided in case of any further

questions.

2.5 | Methods against bias

All study participants were assured of the confidential treatment of
the data they provided. A pre-franked envelope was enclosed with
every questionnaire, so it could be filled out and sent back irrespec-
tive of location. The questionnaire was created by computer. The
scanned in data (questionnaires) were checked for plausibility in

terms of content and errors.

2.6 | Sample group

As this is an exploratory study, no specific sample group size was
determined. For sufficient precision of the point estimators investi-
gated, a target sample size of around 500 evaluable questionnaires
was determined. This is based on the calculation that 10 care facili-
ties could be recruited per federal state and 6 nursing staff could be
questioned per home care service. A response rate of about 50%

was assumed.

2.7 | Statistical analysis

The collected data were checked twice, scanned in, and then en-
tered into the statistical program SPSS 24. Along with the descriptive
representation of dependent variables “error committed,” all inde-
pendent variables were analyzed on a bivariate basis and tested for
statistical significance by using chi-square for categorical and t-test
(student) for metric variables. All independent variables were sub-
sequently included in a respective multivariable logistic regression
model. A p-value of <0.05 (two-sided) was assumed to be statistically

significant.

3 | RESULTS
3.1 | Sample group

A total of 107 home care services were included in the study. Four
hundred and eighty-five full-trained nurses filled in and returned
the questionnaires. The median per participating care facility was
at n = 4 staff (the first quartile at n = 2, the third quartile at n = 6).
According to Table 1, over half were full-time staff, (50.4%) and
47.8% were employed part-time. The average work experience was
18.3 years.
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TABLE 1 Sample description

Categorical variables

Variable Label n %
Type of work Full time 232 47.8%
contract Part time 244 50.3%
Not specified 9 1.9%
Medication >2 years or no training 137 28.2%
training <2 years B33 68.7%
Not specified 15 3.1%
DCP* used Rarely 267 55.0%
Frequently 142 29.3%
Not specified 76 15.7%
Region West 393 81.0%
East 92 19.0%
Total 485 100.0%

Metric variables

Variable Valid n Mean SD

Work experience 467 18.4 10.2
in years

Number of 445 15.2 7.9
patients per
shift

Abbreviations: Mean, arithmetic mean value; SD, standard deviation.

3.2 | Descriptive analysis

Regarding errors committed, data were provided by 413 fully
trained nurses. According to Figure 1, about 42% (n = 202) reported
having made an error themselves. In Table 2, statistically significant
differences can be seen in terms of drug administration training
conducted within the past 2 years as opposed to training conducted
over 2 years ago or not at all. Of the 121 participants whose drug
administration training took place over 2 years ago or who had re-
ceived no drug administration training, 62% said that they had com-
mitted an error in administering drugs. In comparison, 44.2% of the
282 caregivers who had participated in drug administration training
in the previous 2 years said that they had made an error in adminis-
tering drugs. As regards the use of the DCP, significant differences
could also be seen. When nursing staff made rare use of the dual
control principle when administering medication, approximately
63.4% (n = 147) of 232 nursing staff made an error.

3.3 | Multivariable logistic regression analysis

Multivariable analyses were calculated analogously to the de-
scriptive specifications in Table 3. Regarding the outcome “error
committed,” the results show that the odds of no errors being
made are almost twice as high (odds ratio (OR) 1.79; confidence
interval (Cl) 1.42-3.09) if drug administration training has taken
place within the last 2 years. Regarding the use of the dual control
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Hyes Mno Hmissing

FIGURE 1 Personally made (at least) one error when
administering medication (within the last year) to patients in home
care

principle, it can be seen that the odds of committing no error are
three times higher if nursing staff (OR 3.13; Cl 1.88-5.20) make
use of the DCP.

4 | DISCUSSION

The results showed that around half of all nursing staff made at
least one error within the last year when administering medica-
tion. Key differences could, however, be observed in certain
groups: Over two-thirds of the care staff who frequently used the
DCP stated that they have made no errors, whereas almost two-
thirds of carers who rarely used DCP committed an error when
administering medication. A relatively high number of nursing
staff provided no information on this; it cannot be ruled out that
these nurses simply do not know about the DCP, although this
measure has already been adopted in many other fields of health
care.?’ Furthermore, it seems advisable for the quality manage-
ment of home care services to consider more often training for

nursing staff on drug administration to reduce medication error

TABLE 2 Bivariate Association between “Personally made an error when administering medication” and independent variables

Variable (dependent): Personally made an error when administering medication (N = 485, no: n = 211, yes: n = 202, missing: n = 72)

Categorical variables

No Yes Chi?
Variables (independent) n % n % Total p
How long ago was your last medication training?
No training or over 2 years ago 46 38.0% 75 62.0% 121 0.001
Less than 2 years ago 157 55.7% 125 44.3% 282
Type of work contract?
Employed part time 91 49.5% 93 50.5% 184 0.353
Employed full time 119 54.1% 101 45.9% 220
(East) or (West) German federal states?
West 163 48.7% 172 51.3% 335 0.040
East 48 61.5% 30 38.5% 78
DCP used
Rarely 85 36.6% 147 63.4% 232 <0.001
Frequently 79 66.9% 39 33.1% 118
Metric variables
No Yes t-Test
Variables (independent) n mean SD n mean SD p
Years of work experience 207 18.1 10.3 200 18.3 10.5 0.863
Number of patients per shift 196 15.0 9.3 185 15.7 6.7 0.436

Abbreviations: Mean, arithmetic mean value; SD, standard deviation.

The bold values indicate significance of p < .05.
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TABLE 3 Representation of the correlations between the target
variable “No error committed in administering medication” and the
variables investigated - multiple logistic regression

95% confidence

interval
Odds ratio p-value Lowest Highest
Medication 1.79 0.036 1.04 3.09
training
<2 years ago
Frequent use of 3.13 0.000 1.88 5.20
DCP’
Work experience 1.01 0.360 0.99 1.04
(in years)
Number of 0.98 0.200 0.94 1.01
patients (per
shift)
Not full time (0)/ 1.44 0.147 0.88 2.37
full time (1)
West (0) - East (1) 1.76 0.080 0.94 .3l

Note: *Frequent use of DCP was assessed with a 10-point Likert Scale:
“How often do you use the DCP principle?” The assessment of the use
of the DCP or was classified in the category of “rare” (1-5 points) and
evaluations of 6-10 were deemed “frequent”.

The bold values indicate significance of p < .05.

frequency, as shown within this study. Nursing staff who had com-
pleted medication training within the last 24 months made consid-
erably fewer errors. Since almost two-thirds of the nursing staff
whose training was over 24 months ago or had no training commit-
ted an error when administering drugs, it seems judicious to train
staff in this area at least once every 24 months. Drug administra-
tion training should, therefore, be seen as a fixed, regular part of
the quality concept of home care institutions. Mager et al. could
show nursing students that medication management improved
considerably when these students take part in a home care simu-
lation.?* Along with this study, other studies also show that the
training background of the nursing staff has a positive influence
on the quality of care and patient safety.??24

With regard to the results and the associated recommendation
to apply the DCP as a continuous measure, it must, however, be
taken into account that the structures are in place in the home care
sector are different to those in inpatient facilities. It may be that
for staffing reasons, the use of the DCP is only possible to a limited
degree, for instance, if the medication is administered in the pa-
tient's home. Here, for example, a double check by the care worker
of the medication administered could be helpful. Time resources
would have to be made available for this. Errors often occur in
humans. Reducing medication errors is an ongoing process. If er-
rors happen, causes and circumstances have to be analyzed and
suitable interventions to avoid comparable situations in the future
must be applied. A prerequisite for this is positive error culture.
However, it can be concluded that this may not be very common
in home care institutions. In a survey in hospitals and nursing

homes comprising 1100 nurses in 2012 focusing on the effect of
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errors on nurses not on patients, “Most participants in the sample

mentioned feelings of regret/remorse and irritation/annoyance/
stress as an effect when they made a mistake.”?> A feeling of per-
sonal failure and blaming oneself, which often enough wants to
be concealed.?® Also, it could be difficult for nursing staff in the
home care sector to report errors, as the structures for this are
not (yet) in place in their facility. Another problem is that it can be
more difficult to report errors anonymously by “self-reporting” in
home care facilities in general, which could rule out the report-
ing of errors from the very beginning. “We have to learn from our
mistakes!” is an important aspect of modern quality management.
In quality management, some programs have shown great success
to address this issue, that is, Critical Incidence Reporting Systems
(CIRS), especially in the medication process.?” If conditions are
clear, when errors occur, it is possible to change the conditions,
thus reducing errors. This study did not examine to what ex-
tent CIRS is suitable or already in use in the home care sector.
However, the study by Meyer-Massetti et al. shows that the avail-
ability of CIRS in home care facilities is still currently limited and
needs to be adapted. Ganaden and Mitchell have shown with their
Comprehensive Unit Based Safety Program that medication safety
can be improved in home care.?® Considering that comprehensive
use of CIRS is difficult and a timeline for it is not yet foresee-
able, other alternatives could help to prevent errors, for example,
using FMEA (Failure Mode and Effects Analysis). FMEA is a team-
oriented analysis that serves to find potential sources of errors in
processes to derive suitable preventive measures for avoidance,it
could help to improve the medication process in home care. The
use of such instruments, for instance in the field of preventing falls
in care facilities, has been successfully investigated.29 The use of

FMEA can reduce costs as well as assuring quality of care.

41 | Limitations

Providing information about medication errors in such a vulnera-
ble group is challenging. Usually one could get information about
errors about individuals who provide services from those who do
receive services. In this context, care-dependent individuals and
often also their relatives are often overwhelmed or not capable
to detect medical errors. Since we, therefore, have to rely on
the responses of the ones who do provide the service several
possible biases have to keep in mind when interpreting the re-
sults. Expectations are high on nurses that such errors should
not occur and may lead to the effect of cognitive dissonance.%°
The effect of cognitive dissonance can occur when someone
has made a decision that subsequently turns out to be a wrong
decision or has given a wrong medication and so one represses
what has happened. Although the anonymity was granted, the
respondents might have been afraid, that they could be held
responsible for criminal acts and thus provide socially desir-
able answers. An indicator of this is that quite a considerable
amount of participants responded that they have not done even
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one mistake in 1 year, which might be in contrast to our daily
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life human experience. Besides those respondents, who do not
want to be reminded of potential medication errors they have
made, it is also possible that some respondents just cannot recall
any mistakes made. Finally Al-Moteri et al. recently published
studies, showing that the majority of nurses were often affected
by cognitive and perceptual bias in the identification of clinical
deterioration of patients, so there is no direct connection be-
tween a possible error and its consequences on care-dependent

individuals.3!

5 | CONCLUSION

Regular training as well as adequate quality management is crucial
contributions to making the medication process safer for every-
one concerned. The nursing manager has to make sure that their
nursing staff take part in regular medication training at least every
2 years to refresh their knowledge regarding medication man-
agement. Furthermore, the nursing manager has to control that
the nursing staff actively apply the DCP. However, this is clearly
a challenge in home care, because very often, the medication is
often kept at clients’ home and nurses are very often alone with
them. A possible solution could be to use telemedical devices, so
other nurses in the office could control the medication by video

transmission.
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