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Summary
Background: According to the regulations relating to medication management for facilities and
health personnel providing healthcare (Forskrift om legemiddelhåndtering for virksomheter og
helsepersonell som yter helsehjelp), a systematic medication review is to be carried out upon
admission of new long-term nursing home residents. The regulations do not specify what time
frame ‘upon admission’ covers.
Objective: The objective of this study was to examine how much time it took from the point of
admission until the rst medication review was carried out at the nursing homes featured in the
study.

Method: We carried out a retrospective observational study at three nursing homes in Vestland
county. Residents in long-term care at the selected nursing homes as of 1 January 2017 (the date
when the regulations entered into e ect) or later, were considered suitable for inclusion in the
study. Information such as age, gender, date when the resident was allocated a place and the date of
the rst medication review after the allocation of a long-term nursing home place was retrieved
from the residents’ electronic health records.
Results: A total of 77 people with a median age of 87 (71–104) were included in the study. There
was considerable variation between the three nursing homes but, in total, 49 per cent of the
residents had received a medication review within the rst month after admission. The time it took
from admission until the rst medication review varied from one to twenty months. Seventeen per
cent of the residents had not received a medication review at the time of collecting the data for the
study, and the median period of residency for these people was nine (2–25) months.
Conclusion: For approximately half of the residents in the study, it took more than one month
after admission to the nursing home until a medication review was carried out. The results suggest
that there is a need to improve routines for carrying out medication reviews when residents are
allocated a long-term nursing home place.

The term ‘drug-related problem’ is de ned as ‘an event involving drug therapy that actually or
potentially interferes with desired health outcomes’ (Pharmaceutical Care Network Europe, cited in
1). Drug-related problems include prescription of unsuitable drugs, unnecessary drug use, adverse
e ects or drug interactions (1).
Elderly patients who take many medications have a higher risk of being a ected by drug-related
problems. A Norwegian study of drug use in 41 Norwegian nursing homes found an average of 2.6
drug-related problems per resident (2). Adverse e ects were twice as frequent among elderly patients
in comparison to younger patients, and they were also more serious among the elderly (3, 4).
It is estimated that approximately 10 per cent of hospital admissions of elderly patients are the result
of adverse drug reactions (5–7). A Norwegian study indicates that adverse drug reactions are the cause
of death in one in ve elderly hospital patients (8).
Systematic medication review is a method used to quality assure individual patients’ medication use
by identifying drug-related problems, optimising the e cacy of medication and thereby reducing
adverse drug events (1).
Systematic medication reviews have been shown to contribute to the identi cation and resolution of
drug-related problems; however, substantially di ering results have been found in studies that
examine the e ect of medication reviews on patient outcomes such as quality of life and mortality (2,
9, 10).
In Report to the Storting (white paper) No. 18 (2004–2005), it was proposed that a pilot project
focusing on medication review be carried out to ensure e ective and correct drug treatment (11). This
measure was followed up in the National Health and Care Services Plan and in the White Paper on
Medicinal Products — Correct use –better health, in which it was recommended that medication
reviews should be performed systematically in nursing homes (12, 13).

Furthermore, correct use of medications in nursing homes is one of the priorities in the National
Patient Safety Programme 2014–2018. In the programme, it is recommended that cross-disciplinary,
structured medication reviews are carried out upon admission of new residents and thereafter on a
regular six-monthly basis. The programme also provides background information and tools for
carrying out medication reviews (14).
The recommendation on medication reviews resulted in the following amendment to the regulations
relating to medication management for facilities and health personnel providing healthcare (Forskrift
om legemiddelhåndtering for virksomheter og helsepersonell som yter helsehjelp), which entered into e ect
on 1 January 2017:
‘The healthcare facility is to ensure that a systematic medication review is carried out for long-term
nursing home residents upon admission and thereafter at least once a year. Beyond this, a medication
review is to be carried out when deemed necessary in order to ensure proper treatment.’ (authors’
italics) (15). According to the regulations, medication reviews must be performed by a doctor, either
alone or in collaboration with other health personnel (15).
The Norwegian Directorate of Health has published a guide for medication reviews Veileder om
legemiddelgjennomganger, which contains suggestions for medication review processes (16). In practice,
there is a relatively large variation in how medication reviews are performed, particularly in relation to
which occupational groups are involved, the degree of cooperation between occupational groups and
the degree of patient involvement (17, 18).
When carrying out medication reviews in cross-disciplinary teams, the health occupational groups
involved will ll di erent roles. It will often be the responsibility of the registered nurse (RN) or
primary care provider to assess the patient’s level of function, communicate with the patient’s family
and follow up changes set out in the medication review. The pharmacist provides special expertise in
drugs and their adverse e ects, while the doctor has responsibility for writing prescriptions and
decision-making in the medication review process.
According to a report from the Norwegian Directorate of Health based on data from the IPLOS
Register (individual-based nursing and healthcare statistics), 58 per cent of long-term nursing home
residents aged 67 or over received a medication review in 2019 (19).
However, it is not known what percentage of Norwegian nursing home residents receive a medication
review upon admission. It is important to carry out a medication review upon admission because
medication errors often occur during transitions of care (20).
The objective of the study

The objective of this study was to examine how much time it takes from the point of admission to a
nursing home until the rst medication review is carried out. This type of examination can provide
knowledge that is useful in e orts to improve the quality of services.

Method
Design and participants

We carried out a retrospective observational study (21) of three randomly selected nursing homes of
varying sizes in Vestland county (Table 1). At each of the nursing homes, we included residents who
ful lled the following criteria: 1) they were residents at the nursing home in question at the time we
collected the data, and 2) they had been allocated a place in long-term care on or after 1 January 2017.

The sample at nursing home 1 included residents who were already participating in a larger study on
medication reviews at the nursing home, which 20 of the nursing home’s 31 residents and, in some
cases, their family members, had consented to participate in. Of these residents, 12 had been admitted
after 1 January 2017 and were therefore included in this sub-study.
At nursing home 2, we included residents in two randomly selected wards in the study. Out of a total
of 30 residents in these two wards, 24 had been allocated a place in long-term care on or after 1
January 2017 and were therefore included in this study. At nursing home 3, all of the residents who
ful lled the criteria were included (n = 41). Figure 1 shows an overview of the sample.

Collection of data

We collected data in the period between December 2018 and March 2019 for nursing home 1 and in
September 2019 for nursing homes 2 and 3. All of the data were retrieved from the residents’
electronic health records at the nursing homes. We recorded the details on a standard form to ensure
that the same type of information was collected at all of the participating nursing homes.
The following details were retrieved: information about the resident’s age, gender, date of allocation of
a long-term nursing home place (month), type of ward (dementia or somatic ward), and the date that
the rst medication review was carried out after the resident was allocated a place.
If the electronic health records revealed that the medication review had been carried out within three
months prior to the resident being allocated a long-term place, this was also recorded. At nursing
home 1, we also collected information about which occupational groups had participated in the
medication review.
Data analysis

The study population was described using descriptive statistics with median values, maximum and
minimum values for continuous variables (age), and quantity and frequency (%) for categorical
variables (gender).
The primary outcome measure was the percentage of residents who had received medication reviews
upon admission, where ‘upon admission’ was de ned as meaning in the course of the rst month after
the resident moved in to the nursing home.

The secondary outcome measure was the percentage of residents who had received medication
reviews in the period from admission up until the time data was collected, the median time from
admission until the rst medication review was carried out and the median duration of residency for
residents who had not received a medication review.
The categorical outcome measure is described as the frequency (quantity and percentage), while the
continuous outcome measure is described by the median value, the maximum and the minimum
value.
If the medication review had been carried out during a short-term stay at the same nursing home
during the three months prior to being allocated a long-term place, we registered the medication
review ‘upon admission’ as carried out. This applied to three of the residents. When we calculated the
median time between admission and the rst medication review for these residents, the medication
review was registered as being carried out during the rst month of the resident’s stay. We used IBM
SPSS version 27 for the statistical analysis.
Ethics and personal privacy protection

A master’s student collected the data at nursing home 1, while the data at nursing homes 2 and 3 were
collected by undergraduate nursing students who were in clinical placement at the nursing homes in
question. At nursing home 1, we obtained the consent of residents or their families, as they were
participating in a larger research project in which directly identi able personal data had been
collected.
At the other two nursing homes, we did not register directly or indirectly identi able personal data
and therefore it was not necessary to obtain the participants’ consent. The Norwegian Centre for
Research Data considered the project to be in accordance with personal privacy legislation (reference
number 61134), and the Regional Committees for Medical and Health Research Ethics concluded that
the project was not subject to a submission requirement (reference number 2018/1141).

Results
A total of 77 residents were included in the study (Table 2). The median age of the participants was 87
(71–104), and 71 per cent were women (n = 55). A total of 38 per cent (n = 29) of the participants were
patients in dementia wards (Table 2).

The percentage of the residents who had received a medication review in the course of the rst month
after admission varied from 13 to 76 per cent at the various nursing homes (Figure 2, Table 2). The
percentage of the residents who had received a medication review during their entire period of
residency was 83 per cent, and this varied between 54 and 100 per cent at the di erent nursing homes
(Table 2).

«The percentage of the residents who had received a medication review during
period of residency was 83 per cent.»
For the residents who had received a medication review, the time between admission and the rst
medication review varied from one to thirteen months. At the time the data were collected, a total of
17 per cent (n = 13) of the residents had not received a medication review after being allocated a place
in long-term care. These were residents at nursing home 1 (n = 2, both informants were patients in the
somatic ward) or nursing home 2 (n = 11), and the median period of residency for these residents was
nine (2–25) months (Table 2).

At nursing home 3, all of the residents included in the study had received medication reviews (Table
2). At this nursing home, the medication review had been carried out more than a month after
admission for ten of the residents (24 per cent), and in this group the median time until the rst
medication review was carried out was seven (2–13) months. All of the ten residents who had not
received a medication review during the rst month after admission had moved in at a time that
coincided with Easter or summer holidays, i.e. March–April or May–August. Those who had been
admitted at other times of the year had all received a medication review during the same month that
they moved in.
At nursing home 1, a doctor and an RN participated in all of the medication reviews. Pharmacists had
not participated in any of the medication reviews, and neither had input been obtained from
pharmacists prior to carrying out the medication reviews. At nursing homes 2 and 3, no data were
collected on who took part in medication reviews.

Discussion
At the three nursing homes we examined in this study, only 49 per cent of the residents had received a
medication review during the rst month after admission. The percentage of residents that had
received a medication review in conjunction with admission varied considerably between the various
nursing homes. There were also signi cant variations in the time it took before a medication review
was carried out, both between the various nursing homes and for di erent residents at the same
nursing home.
Vague guidelines

The regulations relating to medication management for facilities and health personnel providing
healthcare specify that medication reviews are to be carried out ‘upon admission’, but there is no
further explanation of what the term ‘upon admission’ covers and available guidelines are also vague
on this point. The Norwegian Directorate of Health’s report on correct use of medications for elderly
patients, residents of nursing homes and patients in home-based nursing care states that medication
reviews should be carried out within two weeks of admission (22).
In the National Patient Safety Programme’s package of measures aimed at correct use of medications
in nursing homes, the proposal for procedures states that a medication review should be carried out
within four weeks after a resident moves in to a nursing home (14).
In order to carry out a satisfactory medication review, personnel must have su cient time to become
acquainted with the individual resident, so that a thorough assessment can be carried out prior to the
medication review. Consequently, it is to be expected that it will take some time from the point of
admission until a medication review can be carried out.
The time it takes for personnel to become properly acquainted with residents can vary. It can be
particularly time-consuming to build up a solid basis for carrying out a satisfactory medication review
when dealing with residents who have impaired cognitive function and whose ability to express
themselves is reduced as a consequence, both in relation to adverse e ects and the e cacy of drug
treatment. The guide for medication reviews (Veileder om legemiddelgjennomganger) does not
distinguish between di erent types of wards in their recommendation for time limits for carrying out
medication reviews (16).
Our study was not designed to examine whether there are di erences in practice between di erent
types of wards, and therefore it is not possible to determine whether our observations re ect actual
di erences between di erent types of wards or variations between nursing homes.

The results showed that nursing home 2 carried out the lowest percentage of medication reviews in
the rst month after residents had been allocated a long-term place. All of the residents included were
patients in a dementia ward.
However, it was also at this nursing home that we found the highest percentage of residents that had
not received a medication review (54 per cent), which can indicate a lack of routines for carrying out
medication reviews rather than a conscious choice to wait until the personnel were better acquainted
with the residents.
Signi cant di erences between nursing homes

In total, only about half of the residents received a systematic medication review in the rst month
after admission, but there were signi cant di erences between the nursing homes. The time it took
until the rst medication review was carried out was seven months or more for 31 per cent of the
residents.

«There were signi cant di erences between the nursing homes.»
Seventeen per cent of the residents had not received a medication review at all after moving to the
nursing home. Of these, six had been living at the healthcare facility for over a year, and should
therefore have received an annual medication review in accordance with the requirements in the
regulations (15).
We do not have any information about why medication reviews were not carried out in individual
cases. Possible causes may be a lack of routines for medication reviews at the healthcare facility in
question, or that it was not considered necessary for the individual resident, for example, because they
were not taking many medications.
Neither do we have any information about the reasons for the observed di erences between the
nursing homes, but di erent routines at the various nursing homes and a lack of continuity and access
to medical services may be possible causes (23).
Earlier studies have shown that an appropriate division of roles, knowledge about responsibility,
communication, cooperation between occupational groups and low turnover of personnel are key
factors for achieving good quality in healthcare services (23, 24).
It is the healthcare facility manager’s responsibility to ensure that systematic medication reviews are
carried out according to the regulations, which includes the responsibility to ensure that there are
good routines in place (15). The National Patient Safety Programme’s guide for medication reviews at
nursing homes points out that it is the role of the individual RN to identify residents who require
medication reviews (14).
The fact that it is the responsibility of the individual RN to identify which residents require
medication reviews does not, however, replace the systematic work of carrying out medication reviews
that should be incorporated into the healthcare facility’s routines.

«This may indicate di culties in maintaining routines in conjunction with ho
At one of the nursing homes, it was exclusively the residents who had been admitted at Easter or
during the summer holidays who had not received a medication review in conjunction with admission.
This may indicate di culties in maintaining routines during holiday periods.

The failure to carry out medication reviews on admission cannot be explained by the possibility that a
resident had already received a medication review while staying in short-term care at the nursing
home and awaiting a long-term place. Only three of the residents had received medication reviews
while staying in short-term care at the nursing home in the three months prior to being allocated a
long-term place.
On the whole, the ndings from this study show that a large percentage of residents in Norwegian
nursing homes do not receive medication reviews on admission, despite this being a statutory
requirement (15).

«There is a need to improve routines for carrying out systematic medication r
Norwegian nursing homes.»
Systematic medication reviews on admission are a tool for reducing medication errors and
inappropriate use of medications in individual patients and, therefore, the lack of a medication review
poses a threat to patient safety (20). Our ndings suggest that there is a need to improve routines for
carrying out systematic medication reviews at Norwegian nursing homes.
Strengths and limitations

One signi cant weakness in this study is the lack of information concerning the individual residents’
medication use at nursing homes 2 and 3. We cannot rule out the possibility that the lack of
medication reviews at these nursing homes is due to the fact that the residents did not use
medications, but we regard this as relatively unlikely based on earlier studies that describe the
medication use of residents in Norwegian nursing homes (2, 25–27).
The study is also limited by the fact that we have only collected data from three nursing homes and
that the recruitment strategy was somewhat di erent for each nursing home. Nevertheless, we
consider the ndings to be transferable, because the nursing homes are located in three di erent
municipalities and the percentage of residents who had received annual medication reviews
corresponded with the national average for 2019, i.e. 58 per cent or more (19).
The fact that the three nursing homes in the study roughly correspond with the national average for
annual medication reviews gives us reason to believe that our ndings for medication reviews on
admission are also typical of the average Norwegian nursing home.
The data that have been collected for this study can only be used to assess how much time it took
from admission until the medication review was carried out, not to identify the causes for any lack of
medication reviews. Identifying possible factors that are associated with the carrying out of
medication reviews would be of major interest in further studies.

Conclusion
The results of this study show that for roughly half the residents, it took more than one month after
admission before the medication review was carried out. In other words, only half of the residents
received a medication review upon admission in accordance with the regulations.
The ndings in this study suggest that there is a need to improve routines for carrying out medication
reviews when residents are allocated long-term nursing home places.
We would like to thank the students for their help collecting the data, and also the clinical nurse educators and
management at the nursing homes.

The study's contribution of new knowledge

• Medication review is an important measure for ensuring the safe use of medications for elderly residents a
• The study examines how much time it takes from admission to a nursing home until the medication review
• For roughly half of the residents in the study, it took more than one month before the medication review w
suggests that the routines for carrying out medication reviews upon admission are inadequate.
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