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Abstract

Background: Medication treatment can reduce morbidity but can also cause drug-related problems (DRPs). One
method to identify and solve DRPs is medication reviews (MRs) that are aimed at increased patient safety and quality
in drug treatment. In Skdne county, Sweden, a well-established multi-professional model for MRs in nursing homes is
practiced. However, a demand for MRs regarding community-dwelling patients has emerged. These patients may be
extra vulnerable since they have less supervision from healthcare personnel.

AIM: To describe the community-dwelling patients in primary healthcare considered in need of an MR, as well as the
outcomes of these pharmacist-led MRs.

Methods: Personnel from 14 primary healthcare centers selected patients for the MRs. Based on electronic medical
records, the symptom assessment tool PHASE-20 (PHArmacotherapeutical Symptom Evaluation 20 questions) and
medication lists, pharmacists conducted MRs and communicated adjustment suggestions via the medical record to
the general practitioners (GPs).

Results: A total of 109 patients were included in the study and 90.8% (n = 99) of the patients were exposed to at
least one DRP, with an average of 3.9 DRPs per patient. Patients with impaired renal function (glomerular filtration rate,
GFR <45 ml/min) or > 10 medications were exposed to a significantly higher number of DRPs per patient, 5.1 DRP and
5.3 respectively. The most frequent DRP-categories were Unnecessary drug therapy and Adverse drug reaction, which
represented 23.0% respectively 22.9% of the total amount of DRPs.

Conclusions: Our results indicate a prioritized need for MRs for community-dwelling patients, specifically with
impaired renal function or polypharmacy.
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Background

New medications and treatment guidelines enable care

for many diseases but also contribute to polypharmacy

regardless of age [1-3]. Increased medication use leads
*Correspondence: Katarina.Wickman@med.lu.se to a higher risk of drug-related problems (DRPs) [4].
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potentially interfere with a desired patient outcome [1,
2]. One method to identify and solve DRPs is medica-
tion reviews (MRs). The method entails a structured
methodical evaluation aiming to optimize medication
effect and to prevent adverse events [5, 6]. The Swed-
ish National Board of Health and Welfare mandates
MRs for elderly patients with five medications or more
when those patients are in need of healthcare [6].

Like many countries, Sweden has an increasing pro-
portion of elderly people in the population. According
to Statistics Sweden, 20% of the population in 2020
was 65years of age or older [7]. Most of these seniors
continue to live independently. Nursing homes and
other institutional settings are mainly for the frailest
elderly with multimorbidity. Consequently, numerous
elderly with multimorbidity and polypharmacy will
be community-dwelling, with or without municipal
healthcare [8].

In Skédne County, in the southern part of Sweden,
there is an established model for MRs with multipro-
fessional teams consisting of clinical pharmacists, gen-
eral practitioners (GP) in primary healthcare centers
(PHCC) and nurses at nursing homes/community [9].
The target group for the MRs has mainly been patients
in nursing homes, but to some extent also community-
dwelling patients enrolled in municipal healthcare.
The MRs are performed using a modified version of
the Lund Integrated Medicine Management (LIMM)
model adapted for primary healthcare [10, 11].

Over the last few years, the demand for MRs for
community-dwelling patients has increased. This
population is often responsible for their own medica-
tion administration, thus lacking frequent monitoring
from professional healthcare regarding, for example,
adverse effects. These patients may be particularly vul-
nerable as they also often suffer from multimorbidity
and polypharmacy [12, 13].

A few national and international studies exist regard-
ing MRs in primary healthcare for community-dwell-
ing patients; these show a vast variation in the average
number of DRPs between 1.37-7.2 per patient [14—
18]. There are studies on MRs conducted in Swedish
primary healthcare [19, 20], but the focus has largely
been on MRs in nursing homes and more research is
required to assess the need and where to focus regard-
ing MRs for patients living independently.

The aim of this study was to describe the group of
community-dwelling patients in primary healthcare
considered in need of a structured pharmacist-led MR,
as well as their outcomes regarding DRPs and involved
medications.

Page 2 of 9

Method

Study design

This study was a retrospective study with descriptive
analysis of data collected from MRs for patients that were
living independently.

Setting and participants

In this study, the analysis was based on data from com-
munity-dwelling patients registered to a public primary
healthcare center (PHCC) in the southern part of Skéne
County, who received an MR conducted by a multi-pro-
fessional team. The team consisted of a clinical pharma-
cist from Skane University Hospital, a GP, and in some
cases a nurse from the public PHCC. The GP or nurse
at the PHCC identified patients in their daily work for
whom they considered an MR was of interest, due to for
example suspected DRPs. No further inclusion criteria
were required; the patients could be included regardless
of the number of medications. Patients living in nurs-
ing homes or other institutional settings, younger than
18years, registered to private PHCCs or with protected
identity were excluded. Ethics approval was granted,
and informed consent was obtained from all patients
included in the study.

Procedure
Selected patients answered PHASE-20 (PHArmaco-
therapeutical Symptom Evaluation, 20 questions), an
assessment tool that can be used to identify possible
drug-related symptoms [21]. The scale ranges from none,
small, moderate to severe discomforts during the last 2
weeks. A current medication list was compiled by the
patient. A nurse (or a relative) could assist the patient if
needed. The documents were sent by mail to the clinical
pharmacists who then initiated an MR according to the
modified version of LIMM [10, 11] and also confirmed
the patient’s medication list with the electronic medical
record (EMR). The clinical pharmacist identified poten-
tial DRPs based on symptoms, medication use, infor-
mation from the EMR and laboratory tests according to
instructions in internal documents. Renal function, GFR
(Glomerular Filtration Rate), was estimated from creati-
nine and when accessible supplemented with cystatin
C. When needed, the clinical pharmacist contacted the
patient for additional information. Within 3 weeks of
receiving the documents, the pharmacist documented
DRPs and subsequent recommendations in the EMR
(Table 1). Identified medication discrepancies were also
documented in the EMR.

The MR was communicated from the pharmacist to the
GP through a written message in the EMR. When the MR
was more complex or needed to be discussed, additional
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Table 1 Interpretation of standard template categories of DRP from the EMR

Categories of DRPs documented in the EMR according to local
instructions and standard template

Interpretation

TDM medication
Suitability for elderly

Drugs not recommended

Problems with administration/handling
Drug interactions

Choice of drug/dosage

Unclear indication/not documented

Additional treatment
Potential adverse drug reaction
No identified DRP

TDM; therapeutic drug monitoring, Drugs requiring therapeutic monitoring

Potentially inappropriate drugs for elderly patients according to The Swed-
ish National Board of Health and Welfare

According to the Regional drug and therapeutics committee

For example, medication crush, cut, inhalation technique

C/D drug- drug interactions

Dose not adjusted for the patient (i.e. in relation to renal or hepatic function)

No information/unclear indication for medication treatment, or weak evi-
dence for specific medication

Suboptimal treatment
An undesired effect of medication treatment

discussion by phone or digital meeting was arranged.
The GP had the medical responsibility and final decision
regarding all proposed recommendations and if these
should be implemented. Follow-up took place according
to standard care.

Data collection

Data were collected from MRs processed during the
3rd quarter 2018 — 4th quarter 2020. The research team
retained information from MRs documented in the EMR,
medication list, PHASE-20 and notes taken from the MR.
Data were registered in Microsoft Excel and the analyses
were carried out in IBM SPSS version 28.0.

Data analysis

Descriptive and comparative (Mann-Whitney U test and
Chi-square test, respectively) analysis was used to process
the information from the MRs including patient data.
Number of DRPs per patient was assessed. Since patients
under the age of 65 years could be included, Beers criteria
or STOP and START were not suitable due to their focus
on elderly. DRPs documented in the EMR were there-
fore recategorized according to Cipolle, Strand, Mor-
ley et al. [1, 2] and since previous studies also apply this
model. Two pharmacists conducted the recategorization
according to the seven classification categories. In case of
discrepancy or difficulty in the classification, the pharma-
cists reached consensus through discussion.

1) Need for additional therapy
2) Unnecessary drug therapy
3) Wrong drug

4) Dose too low

5) Adverse drug reaction

6) Dose too high

7) Adherence problems

Results

Patients registered to 14 PHCCs in the southern part of
Skane County were selected for MRs. In all, MRs were
conducted for 165 patients during 2018-2020 and 109
of these were included in the study. Informed consent
to participate in the study was obtained during the sec-
ond half of 2020. A total of 56 patients were excluded;
18 declined, 15 could not give consent due to cognitive
impairment, 11 were deceased, 11 could not be reached
and one did not meet the inclusion criteria due to living
in a nursing home.

Among the included patients frequent diagnoses doc-
umented in the EMR were cardiovascular disease, pain,
diabetes, asthma/chronic obstructive pulmonary disease
(COPD) and mental illness/psychiatric diagnoses. Base-
line patient characteristics are presented in Table 2.

Figure 1 shows the proportion of patients who reported
moderate to severe discomfort in each question in the
assessment tool, PHASE-20. When summing up pain
from the different categories, regardless of the degree of
discomfort, a total of 80 (73.4%) patients reported pain.

The most frequent medications overall, categorized
according to Anatomical Therapeutic Chemical classifi-
cation system 3rd level (ATC) [22] in the patient group,
were C07; beta-blocking agents, C09; renin angiotensin
inhibitors and BO1; antithrombotic agents, (Fig. 2). N02;
analgesics were used by 71 patients (65.1%) overall (as
needed or continuous use) and by 27 patients (24.8%) for
continuous use. Regarding treatment with NO5; psycho-
leptics, a total of 27 patients (24.8%) had at least one con-
tinuous medication. Of these, 20 patients (18.3%) were
found to use NO5C; Hypnotics and sedatives every night.
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Table 2 Baseline characteristics of included patients (n=109) In the ATC group NO6; psychoanaleptics four patients
Patient baseline characteristics ne109 (3.7%) used memantine or cholinesterase inhibitors.

Age (years), mean (range) 79(52-98)  Drug-related problems

Female, n (%) 60 (55.0) A total of 420 DRPs were identified by the pharmacists,
GFR <45 ml/min, n (%) 28(25.7) resulting in a mean of 3.9 DRPs per patient and a median
Number of medications per patient, mean (range) 12 (5-28) of 4 DRP per patient (range 0—13) (Table 3). Most of the
Nurmber of continuous medications, mean (range) 9(3-20) patients (n=99, 90.8%) were exposed to at least one DRP.
Number of medications as needed, mean (range) 3(0-11) Patients with age <75years were found to have a mean of
Number of patients who handle medications without any 84 (77.1) 2.9 DRPs (median 3) and patients >75years had 4.2 DRPs
support from healthcare, n (%) (median 4), (P,,4,, = 0.015). Patients with >10 continu-
Patients with <5 continuous medications n (%) 66-) ous medications had a significantly higher number of
Patients with 5 - <10 continuous medications, n (%) 60 (55.0) DRPs compared to those with <10 continuous medica-
Patients with > 10 continuous medications, n (%) 430394 tions. In addition, patients with impaired renal function,
Service; patient-specific dispensing of medications® n (%) 24(22.0) GEFR <45ml/min had a signiﬁcantly higher number of
2 Repackaging of solid oral medications used regularly, into unit-dose bags for DRPs compared to GFR >45 ml/min (Table 3).

h time of administrati ) . . .
eachtime of administration The identified DRPs were classified into seven cat-

egories according to Cipolle, Strand, Morley et al. [1, 2],
(Fig. 3). The most frequent categories were Unnecessary
drug therapy and Adverse drug reaction, which repre-
sented 23.0 and 22.9% from the total amount of DRP cat-
egorized. One patient may have had more than one DRP
in each category.

PHASE-20 Moderate to severe discomfort

Nausea/vomiting (n=9)

Poor appetite (n=12)

Palpations (rapid/irregular heartbeat) (n=16)
Irritable (n=16)

Diarrhoea (n=17)

Headache (n=17)

Abdominal pain/chest pain (n=21)
Constipation (n=23)

Itching/rash (n=26)

Frequent urination/incontinent of urine (n=33)
Swollen legs/ankles (n=33)

Worried/anxious (n=35)

Other symptoms* (n=38)

Forgetful (n=38)

Low mood (n=38)

Short of breath (n=41)

Dry mouth (n=41)

Dizzy/unsteady/high risk of falls (n=44)

Poor sleep pattern/nightmares (n=47)

Tired/exhausted (n=61)

0% 10% 20% 30% 40% 50% 60%
Fig. 1 Reported moderate to severe discomfort using PHASE-20 (assessment tool) by the patients (n = 109). *The majority of “Other symptoms”
concern pain (30 out of 38)
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Beta blocking agents

Renin-angiotensin inhibitors

Antithrombotic agents (NOAK+Warfarin n=34)

Lipid modifying agents

Diuretics

Antianemic preparations

Psychonanaleptics (antidepressants n=54)

Drugs used in diabetes (antidiabetic agents) (insulins n=17)

Drugs for obstructive airway diseases

category

Most frequent medicines, every day use

20 30 40 50 60 70 80

R 1S
Drugs for acid related disorders | —— T 2

Fig. 2 Most frequent medications according to ATC 3rd level (number of patients using, n). One patient can use more than one medication in each

Table 3 Patient data and DRP outcome according to number of medications and renal function

Patient data and Totaln=109 <10 continuous >10 continuous P-value GFR >45 ml/min GFR <45ml/min P-value
DRP outcome medications medications n=381 n=28

according to (n=66) (n=43)

renal function

and number of

medications

Age (years), median 79 (52-98),79 80 (58-98), 79 79 (52-91), 79 P=03816 77 (52-95), 77 84 (64-98), 83 P <0.001
(range), mean

Female, n (%) 60 (55.0) 36 (54.5) 24 (55.8) P=0.896 45 (56) 15 (54) P=0.856
GFR <45ml/min, n (%) 28 (25.7) 14 (21 14 (32.5) P=0.185 - -

Number of medica- 12 (5-28) 9(5-19) 15 (10-28) P <0.001 12(5-28) 13 (5-25) P=0450
tions per patient,

mean (range)

Number of con- 9 (3-20) 7(3-9) 13 (10-20) P <0.0001 9 (3-20) 10 (3-19) P=0.232
tinuous medications,

mean (range)

Number of medica- 3(0-11) 20-11) 4 (0-10) P=0.002 3(0-11) 3(0-10) P=0.723
tions as needed, mean

(range)

Number of DRP. mean 3.9 29 53 34 5.1

Number of DRP, 4 3 5 P<0.001 3 5 P <0.001
median

The most frequent medication groups involved in the
DRPs, categorized according to the ATC-system, were
C03; diuretics (9.6%), NO5; psycholeptics - consisting of
hypnotics and sedatives, anxiolytics, and antipsychot-
ics (7.9%), R03; drugs for obstructive airways (7.7%) and
NO06; psychoanaleptics (7.7%). A total of 481 medications

were involved in the DRPs as more than one medica-
tion could be involved in a DRP. Within the DRP cate-
gory Unnecessary drug therapy antianemic preparations,
mineral supplements, and diuretics were the most com-
mon medication groups, and in the category Adverse
drug reaction diuretics, antithrombotic agents and
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Dose too low

Adherence problems

Dose too high

Wrong drug

Need for additional therapy
Adverse drug reaction
Unnecessary drug therapy

0% 5%

el 32 (25)

ey 33 (26)

I — 50 (37)
. 55 (41)

e —SS=. 59 (40)
U
il 1 (59

10% 15% 20% 25%

Fig. 3 Distribution of the 420 identified DRPs by category, n=number of DRPs (number of unique patients)

psychoanaleptics appeared most frequently. However, a
vast number of medication groups were involved in all
DRP categories.

Discussion

This study on pharmacist-led MRs for community-dwell-
ing patients, whereof more than three-quarters were
responsible for their own medication, shows that a large
amount of DRPs were identified, thus strengthening the
need for MRs for these patients. As in other studies, most
of the patients were elderly individuals with polyphar-
macy [4, 23]. Up to one-third of the patients had impaired
renal function in need of special consideration regarding
medication treatment. The most frequent DRPs were
Adyverse drug reaction and Unnecessary medication.

On average 3.9 DRPs per patient were identified and
most of the patients were exposed to at least one DRP.
This is more than in several other studies (2.2—-2.5 DRPs
per patient) [14, 19, 20]. In an Australian study with a
comparable selection of patients, 2.3 DRPs per patient
were noted [14]. Two Swedish studies on MRs in nursing
home residents found fewer DRPs per patient [19, 20].
However, in these studies, patients had round-the-clock
nursing. Hence, the results from this study might indicate
a great need for MRs for community-dwelling patients
where risk situations are perhaps unidentified. Further-
more, the patients in our study were slightly younger than
in previous studies [19, 20] but had an equivalent number
of medications, which emphasizes a need to prioritize
community-dwelling patients for MRs. The higher num-
ber of DRPs might also reflect the fact that the patients
were specifically selected by the GP or nurse, which
took the initiative for the MR, due to an expected need.
This also indicates a high precision in selecting patients.
A Canadian study identified 7.2 DRPs per patient [17],
which is far more than most other studies. They only

included patients with a recent loss of autonomy or a
recent hospitalization with medication changes. This
could partly explain their higher number of DRPs, due
to more complex health situations, and the fact that the
studied patient group had a higher number of medica-
tions on average. Polypharmacy as well as impaired renal
function are known risk factors for DRPs [4, 24]. In our
study patients with either impaired renal function or > 10
medications had a higher number of DRPs, which might
reflect an increased vulnerability and emphasize the need
for MRs.

Adverse drug reaction and Unnecessary drug therapy
were the most frequently identified DRP categories and
represent a quarter each. The extent of the category
Adverse drug reaction is larger than in previous Swedish
studies conducted on patients living in nursing homes or
independent living connected to municipal healthcare
[19, 20]. The absence of healthcare personnel who nor-
mally identify and resolve adverse drug reactions could
explain the higher number of this DRP category in our
population. For patients living in nursing homes in Swe-
den, there is often a shift in medication treatment, from
prevention to treatment of symptoms due to an expected
limited lifetime. Therefore, it might be easier for the nurs-
ing home physician to deprescribe medications poten-
tially associated with DRPs. That shift is not as clear for
community-dwelling elderly patients; this might explain
the higher rate of DRPs in our study. As in our study,
Krska et al. identified suspected adverse drug reactions in
a quarter of the studied patients when pharmacists iden-
tified pharmaceutical care issues in community-dwelling
elderly individuals, aged 65years or older, that were tak-
ing four medications or more on a regular basis [25].

Antithrombotic agents were one of the most fre-
quent medication groups involved in the DRP Adverse
drug event, as was also found in previous studies [26,
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27]. According to Beijer et al. hospitalization caused by
adverse drug reactions, due to, for example, antithrom-
botic agents, was more likely to be preventable in elderly
patients [28]. They also suggested that pharmacists moni-
toring the medications of elderly patients may reduce
these hospital admissions. This supports the importance
of MRs for the target group in this study. A factor to con-
sider is that medications with frequent use among the
patients might have a higher occurrence among the iden-
tified DRPs. However, these DRPs are no less important
to adjust.

Unnecessary drug therapy being at the top among our
identified DRPs highlights the importance of structured
MRs. Reducing unnecessary drug therapy could provide
benefits for the patients both regarding less polyphar-
macy and lower risk of adverse drug reactions and drug
interactions. On the other hand, Unnecessary drug ther-
apy is lower in our study compared to previous studies
in nursing homes (29-39%), which might be explained
by the fact that community-dwelling patients could have
better health and more to gain with medication treat-
ment [19, 20]. This might also be reflected by the fact that
the third most common DRP in this study was Need for
additional drug therapy.

We found that the most frequent moderate or severe
discomforts reported were being tired/exhausted, poor
sleep pattern/nightmares and dizzy/unsteady/high risk
of falls. 1t is yet to be determined if these symptoms are
related to adverse drug reactions from current medica-
tion, for example nightmares from beta-blockers, exhaus-
tion from antithrombotic-related anemia or dizziness
from sedatives or antihypertensives.

The assessment tool, PHASE-20, does not include an
overall question regarding pain, however headache and
abdominal pain/chest pain are included, and “for exam-
ple pain” is also mentioned in other symptoms. Despite
this, almost three-quarters reported pain in some part
of the assessment tool. Two thirds of the patients used
NO02; analgesics when needed or every day. These results
show that many patients suffer from pain, thus indicat-
ing an important focus for MRs. Beuscart et al. empha-
sized in a previous study that the subject of pain was of
great importance when patients rated relevant outcomes
of MRs [29]. Under-treatment of pain is commonly noted
in elderly patients, both community-living and nursing
home residents [30, 31]. However, persistent pain medi-
cation is also noted as well as treatment with unclear
indication (i.e. unnecessary drug treatment) [3, 32].
Hence individual regular follow-up and assessment are of
high importance.

As much as one third of the patients were excluded.
This was a retrospective study, with recruitment some-
times occurring a long time after the MR was conducted,
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which may explain the lapse. About two- thirds of the
excluded patients were deceased, could not be reached,
or could not give consent because of cognitive impair-
ment. These patients might possibly have accepted to
participate if recruitment was carried out closer to the
intervention. The deceased group of patients might
reflect a more frail part of this population and as their
data are missing this might have biased the results.
Another weakness in this study was that the participat-
ing pharmacists knew that their MRs were being studied,
which might have affected their thoroughness and possi-
bly resulted in a higher number of identified DRPs. How-
ever, the circumstances are often equal in similar studies.

A limitation is the heterogenicity concerning the esti-
mation of GFR. Different methods were applied depend-
ing on accessible information in the EMR. All GFR
estimations were based on creatinine but sometimes
more extended laboratory tests including cystatin C
could be used. Nevertheless, this reflects the reality for
healthcare personnel.

In this study a modified version of LIMM has been
used; an already well-established model that ensures
the consistency in conducting MRs and facilitates the
reproducibility. Participating clinical pharmacists had a
master’s degree in clinical pharmacy or at least 4 years
of experience working with clinical pharmacy. All were
trained in conducting MRs, which was already a part
of their customary work. Another strength of the study
is the inclusion of various sites with differing socioeco-
nomic areas and different types of PHCCs located in
urban and rural areas reflecting a wide range of patients.
In addition, with several participating GPs and clinical
pharmacists, this indicates that the model is possible to
practice in daily work. Thus, additional studies need to
assess the participants’ opinions and experiences of the
method to explore how the MRs can be further devel-
oped for this specific group. Future studies should also
focus longitudinally to investigate how the results of the
MRs are acted on by the GPs, if the DRPs decrease, and
how this benefits the patients, for example, in terms of
preventing hospital admissions and reducing mortality.

Conclusion

A majority of the selected patients had at least one DRP,
suggesting that selected primary healthcare patients in
independent living benefit from an MR. Patients with
impaired renal function or polypharmacy may need spe-
cial attention. Further studies are needed to assess the
participants’ experiences of the model.

Abbreviations
ATC: Anatomical Therapeutic Chemical Classification System; CEPN: Swedish
Central Ethical Review Board; COPD: Chronic Obstructive Pulmonary Disease;



Wickman et al. BMC Primary Care (2022) 23:237

DRP: Drug-Related Problem; GP: General Practitioner; EMR: Electronic Medical
Records; GFR: Glomerular Filtration Rate; LIMM: Lund Integrated Medicines
Management; MR: Medication Review; PHASE-20: PHArmacotherapeutical
Symtom Evaluation, 20 questions; PHCC: Primary HealthCare Center; TDM:
Therapeutic Drug Monitoring.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512875-022-01849-x.

[ Additional file 1. J

Acknowledgments

The authors wish to thank the clinical pharmacists involved in the MRs and
the County Council in Region Skane for providing financial and administrative
support to this study. We wish to thank Patrick Reilly, scientific editor at The
Center for Primary Healthcare Research, for his expertise and advice in review-
ing the English language.

Authors’ contributions

KW and AD designed the study with support from SM and CL. KW and AD
collected the data and performed the analyses with guidance from SM and
CL. KW and AD drafted the manuscript with assistance from SM, CL, BBB and
GC. All authors made contributions to the manuscript and its conclusions. All
authors read and approved the manuscript.

Funding

Open access funding provided by Lund University. This study has received
research funding from The Kamprad Family foundation for Entrepreneurship,
Research and Charity as well as Lions Research foundation, Skane County. The
Primary Care Research and Development in county of Skane also contributed
to the study.

Availability of data and materials
The datasets used and analysed during the current study are available from
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

The study was approved 2020-07-03 by the Swedish Central Ethical Review
Board (CEPN); registration number 2020-01517. Informed consent was
obtained from all participating patients included in the study. All methods
were performed in accordance with the study design approved by CEPN, and
the Declarations of Helsinki.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

1Department of clinical sciences, Lund University, Malmo, Sweden. 2Primary
Healthcare, Skane County, Lund, Sweden. >Department of Medicines Manage-
ment and Informatics in Skane County, Malmo, Sweden.

Received: 23 June 2022 Accepted: 6 September 2022
Published online: 16 September 2022

References

1. Cipolle RJ, Strand LM, Morley PC. Pharmaceutical care practice — The
patient-centered approach to medication management services, 3e. 3rd
ed; 2012. ISBN 978-0-07-175638-9

2. Strand LM, Morley PC, Cipolle RJ, et al. Drug-related problems: their
structure and function. DICP. 1990;24(11):1093-7.

20.

21.

22.

Page 8 of 9

Swedish National Board of Health and Welfare. [Indikatorer for god
lakemedelsterapi hos aldre] 2017-6-7. 2017-6-7 ed. Stockholm2017.
Maher RL, Hanlon J, Hajjar ER. Clinical consequences of polypharmacy
in elderly. Expert Opin Drug Saf. 2014;13(1):57-65.

NICE Medicines and Prescribing Centre. Medicines optimisation: the
safe and effective use of medicines to enable the best possible out-
comes. Manchester: National Institute for Health and Care Excellence;
2015. https://www.nice.org.uk/guidance/ng5. Accessed 26 April 2022
Swedish National Board of Health and Welfare. Socialstyrelsens
foreskrifter och allménna rad om ordination och hantering av lake-
medel i halso- och sjukvarden HSLF-FS 2017:37. Stockholm: Swedish
National Board of Health and Welfare; 2017.

Statistics Sweden. [Befolkningsstatistik i ssammandrag 1960-2021]:
Statistics Sweden; 2022. Updated 2022-03-22. https://www.scb.se/
hitta-statistik/statistik-efter-amne/befolkning/befolkningens-samma
nsattning/befolkningsstatistik/pong/tabell-och-diagram/helarsstat
istik%2D%2Driket/befolkningsstatistik-i-sammandrag/. Accessed 26
April 2022.

Sveriges Kommuner och Regioner. [Prognos av sarskilda boenden].
Stockholm; 2019. Report No.: ISBN: 978-91-7585-733-6.

Skane County. [Skanemodellen for lakemedelsgenomgangar (soma-
tik)]: Skane County; 2011. https://vardgivare.skane.se/siteassets/1.-vardr
iktlinjer/lakemedel/lakemedelssakerhet/lakemedelsgenomgangar/
metodstod-och-riktlinjer/skanemodell-for-lakemedelsgenomgangar-
somatik.pdf. Accessed 26 April 2022.

Bergkvist A, Midlov P, Hoglund P, et al. A multi-intervention approach
on drug therapy can lead to a more appropriate drug use in the
elderly. LIMM-Landskrona integrated Medicines management. J Eval
Clin Pract. 2009;15(4):660-7.

. Bergqvist CA, Holmbjer L, Midlov P, et al. The process of identifying,

solving and preventing drug related problems in the LIMM-study. Int. J
Clin Pharm. 2011,33:1010-8.

Swedish national Board of Health and Welfare. [Statistik om socialtjans-
tinsatser till aldre 2021]. Stockholm; 2022.

Morin L, Johnell K, Laroche M-L, et al. The epidemiology of polyphar-
macy in older adults: register-based prospective cohort study. Clin
Epidemiol. 2018;10:289-98.

Benson H, Lucas C, Kmet W, et al. Pharmacists in general practice: a
focus on drug-related problems. Int J Clin Pharm. 2018;40(3):566-72.
Kovacevic SV, Miljkovic B, Culafic M, et al. Evaluation of drug-related
problems in older polypharmacy primary care patients. J Eval Clin
Pract. 2017,;23(4):860-5.

Lenander C, Elfsson B, Danielsson B, et al. Effects of a pharmacist-led
structured medication review in primary care on drug-related prob-
lems and hospital admission rates: a randomized controlled trial. Scand
J Prim Health Care. 2014;32(4):180-6.

Samir Abdin M, Grenier-Gosselin L, Guenette L. Impact of pharmacists’
interventions on the pharmacotherapy of patients with complex
needs monitored in multidisciplinary primary care teams. Int J Pharm
Pract. 2020;28(1):75-83.

Yang J, Meng L, LiuY, et al. Drug-related problems among com-
munity-dwelling older adults in mainland China. Int J Clin Pharm.
2018;40(2):368-75.

Lenander C, Bondesson A, Viberg N, et al. Effects of medication reviews
on use of potentially inappropriate medications in elderly patients; a
cross-sectional study in Swedish primary care. BMC Health Serv Res.
2018;18(1):616.

Milos V, Rekman E, Bondesson A, et al. Improving the quality

of pharmacotherapy in elderly primary care patients through
medication reviews: a randomised controlled study. Drugs Aging.
2013;30(4):235-46.

Hedstrom M, Lidstrom B, Asberg KH. PHASE-20: a new instrument for
assessment of possible therapeutic drug-related symptoms among
elderly in nursing homes/PHASE-20: ett nytt instrument for skattning av
mojliga lakemedelsrelaterade symtom hos aldre personer i aldreboende.
Nurs Sci Research Nordic Countries. 2009;29(4):9-15.

WHO Collaborating Centre for Drug Statistics Methodology. ATC/DDD
Index 2022: WHO Collaborating Centre for Drug Statistics Methodology;
2022. Updated 2021 dec 14. https://www.whocc.no/atc_ddd_index/.
Accessed 22 April 2022


https://doi.org/10.1186/s12875-022-01849-x
https://doi.org/10.1186/s12875-022-01849-x
https://www.nice.org.uk/guidance/ng5
https://www.scb.se/hitta-statistik/statistik-efter-amne/befolkning/befolkningens-sammansattning/befolkningsstatistik/pong/tabell-och-diagram/helarsstatistik%2D%2Driket/befolkningsstatistik-i-sammandrag/
https://www.scb.se/hitta-statistik/statistik-efter-amne/befolkning/befolkningens-sammansattning/befolkningsstatistik/pong/tabell-och-diagram/helarsstatistik%2D%2Driket/befolkningsstatistik-i-sammandrag/
https://www.scb.se/hitta-statistik/statistik-efter-amne/befolkning/befolkningens-sammansattning/befolkningsstatistik/pong/tabell-och-diagram/helarsstatistik%2D%2Driket/befolkningsstatistik-i-sammandrag/
https://www.scb.se/hitta-statistik/statistik-efter-amne/befolkning/befolkningens-sammansattning/befolkningsstatistik/pong/tabell-och-diagram/helarsstatistik%2D%2Driket/befolkningsstatistik-i-sammandrag/
https://vardgivare.skane.se/siteassets/1.-vardriktlinjer/lakemedel/lakemedelssakerhet/lakemedelsgenomgangar/metodstod-och-riktlinjer/skanemodell-for-lakemedelsgenomgangar-somatik.pdf
https://vardgivare.skane.se/siteassets/1.-vardriktlinjer/lakemedel/lakemedelssakerhet/lakemedelsgenomgangar/metodstod-och-riktlinjer/skanemodell-for-lakemedelsgenomgangar-somatik.pdf
https://vardgivare.skane.se/siteassets/1.-vardriktlinjer/lakemedel/lakemedelssakerhet/lakemedelsgenomgangar/metodstod-och-riktlinjer/skanemodell-for-lakemedelsgenomgangar-somatik.pdf
https://vardgivare.skane.se/siteassets/1.-vardriktlinjer/lakemedel/lakemedelssakerhet/lakemedelsgenomgangar/metodstod-och-riktlinjer/skanemodell-for-lakemedelsgenomgangar-somatik.pdf
https://www.whocc.no/atc_ddd_index/

Wickman et al. BMC Primary Care

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

(2022) 23:237

Ude-Okeleke RC, Aslanpour Z, Dhillon S, et al. Medicines related problems
(MRPs) originating in primary care settings in older adults - a systematic
review. J Pharm Pract. 2021;8971900211023638.

Hellden A, Bergman U, von Euler M, et al. Adverse drug reactions and
impaired renal function in elderly patients admitted to the emergency
department: a retrospective study. Drugs Aging. 2009;26(7):595-606.
Krska J, Cromarty JA, Arris F, et al. Pharmacist-led medication review in
patients over 65: a randomized, controlled trial in primary care. Age Age-
ing. 2001,30(3):205-11.

Forster AJ, Murff HJ, Peterson JF, et al. Adverse drug events occurring
following hospital discharge. J Gen Intern Med. 2005;20(4):317-23.

Lo Giudice |, Mocciaro E, Giardina C, et al. Characterization and prevent-
ability of adverse drug events as cause of emergency department

visits: a prospective 1-year observational study. BMC Pharmacol Toxicol.
2019;20(1):21.

Beijer HJ, de Blaey CJ. Hospitalisations caused by adverse drug reac-
tions (ADR): a meta-analysis of observational studies. Pharm World Sci.
2002,24(2):46-54.

Beuscart JB, Knol W, Cullinan S, et al. International core outcome set for
clinical trials of medication review in multi-morbid older patients with
polypharmacy. BMC Med. 2018;16(1):21.

Landi F, Onder G, Cesari M, et al. Pain management in frail, community-
living elderly patients. Arch Intern Med. 2001;161(22):2721-4.
Hemmingsson ES, Gustafsson M, Isaksson U, et al. Prevalence of pain and
pharmacological pain treatment among old people in nursing homes in
2007 and 2013. Eur J Clin Pharmacol. 2018;74(4):483-8.

Caleres G, Midlov P, Bondesson A, et al. A descriptive study of pain treat-
ment and its follow-up in primary care of elderly patients after orthopae-
dic care. J Pharm Health Care Sci. 2020;6:10.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 9 of 9

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Pharmacist-led medication reviews in primary healthcare for adult community-dwelling patients – a descriptive study charting a new target group
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Method
	Study design
	Setting and participants
	Procedure
	Data collection
	Data analysis

	Results
	Drug-related problems

	Discussion
	Conclusion
	Acknowledgments
	References


