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As the demographics in Sweden and across the world are shifting, the propor-
tion of elderly patients with multiple diseases is increasing. This can lead to the 
use of more medications, which may increase the risk of drug-related problems. 
Since this is costly both for society and those affected, something must be done 
to address this situation. In this thesis different methods to improve drug use 
among elderly patients in primary care were studied, aiming to evaluate the 
effects of potentially inappropriate medications and of antipsychotics.
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Abstract 

Introduction: The elderly population is increasing and with age comes a higher risk 

for contracting diseases and receiving polypharmacy. This can lead to drug-related 

problems (DRP) and increased health care utilization. Several ways to overcome 

these problems have been tried. 

Objectives: To evaluate two different interventions for improving medication use in 

elderly primary care patients.  

Methods: The SÄKLÄK project was a multi-professional intervention in primary 

care consisting of self-assessment, peer review, feedback and written agreements 

for change. Five Swedish primary care centers participated in the intervention and 

five served as comparison group. The qualitative study in paper I is based on semi-

structured interviews with 17 participants of the SÄKLÄK project. Qualitative 

content analysis was used to explore the participants’ perceptions. For paper II, data 

were collected from the Swedish Prescribed Drug Register on six potentially 

inappropriate medications (PIMs) prescribed to patients 65 years or older. For paper 

III-IV, data were collected from medication reviews performed in Skåne according 

to the LIMM (Lund Integrated Medicines Management) model adopted to primary 

care. In paper III an analysis of common drug-related problems and suggestions to 

solve these was performed. In paper IV, the focus was on the use of antipsychotics 

including how common this use is, indications for prescriptions, and if medication 

reviews are a method to address possible problems in the use of antipsychotics. 

Results: The qualitative analysis in paper I yielded six categories: multi-professional 

cooperation, a focus on areas of improvement, the joy of sharing knowledge, 

disappointment with the focus of the feedback, spend time to save time and impact 

on work. In paper II a decrease in the prescription of PIMs was seen in both groups, 

intervention -22.2% and comparison -8.8%. All groups of PIMs decreased, except 

for antipsychotics in the comparison group. A significant decrease in mean 

dose/patient was seen in the intervention group after intervention, but not in the 

comparison group. In paper III the mean age was 87.5 years, 61% used at least 10 

medications and 84% of them had a least one DRP. The most common DRP was 

unnecessary drug therapy (39%) and the most common result was drug withdrawal. 

Performing medication reviews helped decrease the proportion of patients with at 

least one PIM (p<0.001) and the use of ≥ 3 psychotropics (p<0.001). Paper IV 

showed that the medication reviews reduced the use of antipsychotics by 23%. Of 



12 

the patients using antipsychotics, 43% had an approved indication while for 15% 

the indication was not given. Antipsychotic drug use was more common with 

increasing number of drugs (p=0.001). 

Conclusions: Methods to improve the medication treatment of elderly patients are 

needed. Unnecessary treatment is a common drug-related problem in nursing home 

residents. It is not uncommon for these patients to use 10 or more medications 

regularly and one way to improve the situation is multi-professional medication 

reviews. Antipsychotic drug use without an approved indication is also common in 

this group, despite the risks involved, and medication reviews can correct this. 

Another problem for elderly patients is the lack of co-operation and information 

sharing between different levels of care. A method involving self-assessment, peer 

review, feedback and written agreements for change may promote this. 
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Introduction  

Demography and related health problems 

The elderly population is increasing worldwide and demographic data estimates that 

22% of the global population will be older than 65 by the year 2050 [1]. In Sweden, 

19.8% of the population was aged 65 years or older in 2015 and the proportion is 

estimated to increase to 23% by the year 2050 [2].  

Aging is known to be associated with an increased prevalence of multiple chronic 

diseases and, as a result of this, use of more medications. Prescribing is generally 

based on single-disease evidence/trials, which often do not take into account 

multimorbidity; something that is now common in those over 65 years of age [3]. 

Elderly patients are more vulnerable to experience potentially negative effects of 

medications. With age comes, for example, reduction in kidney function and 

changes in distribution volumes, affecting the pharmacokinetics for some drugs, 

resulting in an increased risk of drug-related problems (DRP). A drug-related 

problem is an event or circumstance involving drug therapy that actually or 

potentially interferes with desired health outcomes [4]. DRPs, as for example 

adverse drug events (ADEs), account for a substantial amount of hospital 

admissions [5-9] and a majority of these are preventable [5, 10, 11]. 

Polypharmacy 

Polypharmacy can be defined as the use of multiple drugs, or more than are 

medically necessary, and is a growing concern for older adults [12, 13]. So far, there 

is no standard cut-off point with regard to the number of medications that is agreed 

upon for the definition of polypharmacy. Concurrent use of five or more 

medications, or even 10 or more, has been suggested. There is also some discussion 

among researchers regarding appropriate and inappropriate polypharmacy; arguing 

that in some cases the polypharmacy is needed [14]. However, it is known that the 

use of many medications is increasing the risk of DRPs. In Sweden, 10.7% of 

patients aged 75 years or above use 10 drugs or more [15]. 
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Potentially inappropriate medications (PIMs) 

A group of drugs which could cause many DRPs in elderly are PIMs (potentially 

inappropriate medications). For drugs in this group, the risk of harm is increased in 

elderly people and often outweighs the benefits [16]. However, this is on a group 

level, and for some individuals the benefits are greater than the risk of harm. 

Guidelines concerning potentially inappropriate medications have been developed 

in many countries, with Beers criteria [17, 18] being the most well-known. 

However, in Europe, many of the drugs listed in Beers criteria are unavailable, and 

criteria corresponding to European drug formularies have been developed. These 

include, for example, the Swedish quality indicators developed by the Swedish 

National Board of Health and Welfare [16], the STOPP/START criteria [19], the 

NORGEP criteria [20] and the EU(7)-PIM list [21]. These lists point out 

troublesome medications on a population basis, but there still might be individuals 

that need them.  

Medication Appropriateness Index (MAI) [22] is another way of identifying 

inappropriate medications. MAI is an instrument that determines a drug’s suitability 

to an individual and has been validated for evaluating drug use in the elderly [23]. 

However, the instrument is time-consuming and therefore less convenient to use in 

everyday care. 

In this thesis the following groups of PIMs, according to the Swedish quality 

indicators [16], were selected: 

Long-acting benzodiazepines 

This group includes, for example, diazepam, nitrazepam and flunitrazepam. With 

these drugs there is a risk for hangover, cognitive impairment, muscle weakness, 

balance problems and falls [16]. 

Anticholinergic drugs 

The most common anticholinergic drugs among Swedish seniors are: drugs for 

incontinence, hydroxyzine, tricyclic antidepressants and some antipsychotics (for 

example levomepromazine) [16]. These drugs can cause cognitive impairment, 

ranging from mild memory problems to confusion. Elderly patients with Alzheimer 

dementia are particularly vulnerable, but the risk increases even with normal aging. 
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Tramadol 

In elderly patients, tramadol increases the risk of nausea and confusion. Tramadol 

should not be combined with other drugs acting on serotonin (for example SSRI), 

due to an increased risk of serotonergic syndrome [16].  

Propiomazine 

Propiomazine may cause daytime sedation and extrapyramidal symptoms, like 

restless legs [16]. 

NSAID 

Treatment of elderly patients with NSAIDs (Non-Steroidal Anti-Inflammatory 

Drugs) may lead to gastric ulcer and hemorrhage, fluid retention, heart 

decompensation and decreased renal function [16]. However, these drugs can be 

bought without prescription and thereby the use of them might be unknown to the 

doctor. 

Antipsychotic drugs 

Antipsychotic drugs are indicated to treat psychosis, including delusions, 

hallucinations, paranoia or distorted thoughts. According to the Swedish quality 

indicators [16], antipsychotics are a group of medications which should be used with 

caution in elderly due to the high risk of adverse events. These include extra-

pyramidal symptoms, cognitive impairment, sedation and orthostatic hypotension 

as well as increased risk of stroke and premature death in patients with dementia 

[24, 25]. Despite this, the use of antipsychotics to treat behavioral and psychological 

symptoms in dementia (BPSD) is still high [26-28]. The evidence for the efficacy 

of antipsychotics for treating BPSD is, at best, modest for aggression, and very weak 

for other symptoms [29]. 

Multiple prescribers 

Many elderly patients have several health care contacts and several different 

prescribers, both in primary care and in specialized care. With different systems for 

documentation there is a risk for problems regarding medications, especially in the 
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transition of care for elderly patients [30, 31]. In Sweden, the main responsibility 

for the care of elderly often lays with the general practitioner (GP). It is therefore of 

great importance that the GPs get sufficient training in, and time to, handle these 

elderly patients. Equally important is the need for correct information about the 

patient’s current medications. However, this is not always the case. 

In Sweden, there has been a discussion about a digital solution, where all the 

patient’s medications are listed for health care personnel to see, to solve the problem 

with knowledge about patients’ current medications. Unfortunately, so far there has 

only been discussions and no decisions. 

Pharmacists in Swedish health care 

In Swedish health care, pharmacists are more common at the hospitals than in 

primary care. However, in the last years, more pharmacists have been employed in 

primary care.  Education of staff, medication reviews and optimizing drug supplies 

are among the tasks performed by pharmacists. 

Methods to improve medication use 

The Swedish Council on Technology Assessment in Health Care (SBU) concluded 

in a report in 2009 that no single measure, e.g. medication reviews, can solve today’s 

problem with elderly patients use of medications [32]. Some of the things that need 

improvement are transfer of information and co-operation between different 

professions and levels of care [33]. According to a recent review [34], increased 

interdisciplinary collaboration could enhance medication safety in nursing homes. 

Different methods to improve the medication use in the elderly have been tried, e.g. 

deprescribing, different types of medication reviews, education of health 

professionals and patients, and projects such as SÄKLÄK. 

Deprescribing 

Deprescribing is the process of tapering or stopping drugs, aimed at minimizing 

polypharmacy and improving patient outcomes [35]. MedStopper is a database tool 

to facilitate deprescribing by matching drugs with indication and thereby ranking 

the drugs from potentially most stoppable to potentially least stoppable, including 

information on the rationale for their ranking [36]. 
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Medication reviews 

A medication review is a method to analyze, review and follow-up an individual’s 

drug therapy. The review is done in a structured and systematic way, according to 

local guidelines and routines [37]. Medication reviews at hospitals have been shown 

to improve drug use [38, 39] and to reduce hospital readmissions [40]. In primary 

care, medication reviews can reduce total number of drugs, reduce falls and maintain 

self-rated health [41, 42] as well as save money for the society [43]. There is also 

evidence that, when doing medication reviews, direct communication between 

pharmacists and physicians is more efficient than written communication [44]. 

However, due to significant heterogeneity in set-up and measurements in trials, 

more studies are needed. 

In Sweden, a medication review by their GP is recommended for all patients 75 

years or older if they use five or more medications or who has been hospitalized, 

and for nursing home residents [45]. In Skåne County, medication reviews are 

performed according to the LIMM (Lund Integrated Medicines Management) model 

(see method section). 

SÄKLÄK 

The SÄKLÄK (Säker läkemedelsanvändning i primärvård (Safe use of medications 

in primary care)) project was initiated by the Swedish Association of Local 

Authorities and Regions (SALAR) and The Patient Insurance LÖF. The steering 

committee of the project consisted of one delegate each from six professional 

organizations (The Swedish College of General Practice, The Swedish 

Pharmaceutical Society, Geriatric Medicine in Sweden, Riksföreningen för 

Medicinskt Ansvariga Sjuksköterskor (a Swedish association of authorized nurses), 

Sweden’s National Organization of District Nurses and The Swedish Society of 

Clinical Pharmacology and Therapeutics). The intervention model was originally 

developed for, and successfully implemented in hospital care to prevent birth 

injuries [46]. The model was then tested in orthopedic surgery (PRISS) [47] and 

also in ongoing projects to improve abdominal surgery and trauma care. The 

SÄKLÄK project was a pilot study to determine whether this intervention model 

could be used in primary care to enhance medication safety in elderly patients. The 

model is based on multi-professional cooperation and consists of self-assessment, 

peer review, feedback and written agreements for change.  

The intervention started with a self-assessment questionnaire, with questions on 

how patient safety is secured during prescribing of medication, medication use and 

follow-up, at the primary care center and also in cooperation with 

pharmacies/hospitals/municipally provided home care. The focus of the questions 
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was on frail elderly people, on how conditions are to be provided for different 

measures of importance and how it is ensured that these measures are being 

followed. A group of selected doctors, nurses and pharmacists, which were 

experienced in elderly care, served as reviewers in the second step of the 

intervention. The reviewers analyzed the self-assessment forms, visited the primary 

care units and had opportunities to ask questions and provided feedback. Finally, 

the reviewers made an agreement for change with the management of the primary 

care center. 

Types of housing 

Independent living 

The majority of the 1.9 million elderly people (65 years and above) in Sweden live 

in their own home with no help from the society [2]. 

In own home with care at home 

For persons in need of help with activities of daily living (ADL) there is a possibility 

for home help service. Personnel from the local municipality will aid with anything 

from grocery shopping and cleaning to personal hygiene for a subsidized fee. For 

patients with health care needs, who cannot access primary care, the care can be 

provided at home. This way, nurses, physiotherapists and occupational therapists 

from the municipality will help the patient at home, with assistance from a primary 

care physician. 

Instead of moving to a nursing home, many patients can stay at home with home 

care. About 223,000 persons received health care at home during 2015 [48]. There 

has been a shift in Sweden towards more home care and less nursing home care [49]. 

Nursing homes 

A nursing home is a place for people who do not need hospital facilities but cannot 

be cared for at home. There are differences between countries in quality and quantity 

in nursing homes, and also concerning nurse and physician contributions [50, 51]. 

In Sweden, there are around 82,000 nursing home beds and a little over 103,000 

persons, over 65 years, that lived in a nursing home sometime during 2015 [48]. 

This equates to about 5% of the Swedish 65+ population and is the proportion of the 
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elderly with the highest need of care. The difference between the number of beds 

available and beds used (over the period measured), additionally illustrates the high 

mortality for this group.  

In Sweden the local municipalities are responsible for nursing, social care and 

rehabilitation at the nursing homes, while the county councils (usually through local 

primary care centers) are responsible for medical care. The nurses and other nursing 

staff at the nursing home are employed by the municipality. The GP, who is 

employed by the county, usually does weekly visits. The coordination of services is 

thus a great challenge in the Swedish system. 

The municipalities decide, after application, if a person is eligible for a nursing 

home. The Swedish Social Services Act [52] regulates the general requirements, but 

it is up to the municipalities to decide on the details.  The nursing homes can be run 

by the municipalities or by private entrepreneurs, but the financing and supervision 

stay with the municipalities. Sweden has a national taxation system which ensures 

almost equal financial resources in relation to needs regardless of local tax base [49].   

The use of PIMs is higher in nursing home residents compared to elderly people 

living in their own homes and they also use more medications (26% vs 10.7% using 

≥10 medications) [53].  

 

 

Society and health care are facing a big challenge, to meet the need to care for 

elderly with multiple illnesses; a group which is expected to increase in coming 

years. Polypharmacy is common in this group and so is health care utilization, and 

this is why this is an important issue to address. 
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Aims of the thesis 

The general aim of my thesis was to evaluate methods to improve the drug use in 

elderly patients in primary care. 

Specific aims: 

1. The aim of the first paper was to elucidate how the participants 

perceived a multi-professional intervention consisting of self-assessment, peer 

review, feedback and agreement for change (SÄKLÄK).  

2. The aim of the second paper was to see if SÄKLÄK had any impact 

on the prescribing of potentially inappropriate medications (PIMs). 

3. The third paper aimed to evaluate the effect of medication reviews in 

elderly patients regarding occurrence and types of drug-related problems, as well as 

the effects on potentially inappropriate drug use. 

4. The last paper was an evaluation of the effects of medication reviews 

of antipsychotic drug use in nursing homes and home care. 

  



26 

 



27 

Methods 

An overview of the studies is presented in table 1. 

Table 1 

Overview of the papers. 

Paper I II III IV 

Design Qualitative RCT Cross-sectional Cross-sectional 

Participants 17 employees 
from 5 primary 
care centers  

5+5 primary care 
centers 

Nursing home 
residents and 
patients with 
home care 
(n=1720) 

Nursing home 
residents and 
patients with home 
care (n=1683)  

Outcomes Experiences of 
the method 
(SÄKLÄK) 

Changes in 
prescription of 
PIMs 

Occurrence of 
DRPs, types of 
DRPs, effect 
on PIMs 

Effects of 
medication reviews 
on use of 
antipsychotics 

Data 
collection 
method 

Semi-
structured 
interviews 

Data collected 
from the Swedish 
Prescribed Drug 
Register 

Data collected 
from 
medication 
reviews 

Data collected 
from medication 
reviews 

Data 

collection 
period 

2014 2012-2015 2011-2012 2011-2012 

Data 
analysis 

Qualitative 
Content 
Analysis 

Chi2-test 

Hypotheses 
testing using 95% 
CI 

Student’s t-test 

Chi2-test 

 

Multiple logistic 
regression 
analysis 

Chi2-test 

Study settings, participants and recruitment 

Papers I and II 

Papers I and II are evaluations of the SÄKLÄK pilot study. All primary care centers 

in Sweden (approximately 1200) were invited to participate. Invitations were 

emailed to managers and information about the study was also given at the congress 

of the Swedish College of General Practice in May 2014. A total of 20 primary care 

centers responded and they were stratified according to urban or rural location. 

Using Excel, ten of these were randomly assigned to intervention group (five) or 
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control group (five) keeping the distribution between rural and urban location. For 

paper I, participating staff from the intervention primary care centers were asked for 

willingness to be interviewed about their perception of the intervention method.  

 

Figure 1.  

Overview of the time schedule for the SÄKLÄK project. 
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Papers III and IV 

During 2011-2012 pharmacists from the Department of Medicines Management and 

Informatics aided private primary care centers in Skåne with medication reviews. 

Of 65 eligible primary care centers, 25 asked for the service. Seven clinical 

pharmacists, all with at least three years’ experience of medication reviews, were 

involved. Patients aged 75 years or older, living at nursing homes or in their own 

homes with municipally provided home care were included in the analysis. Data 

from these medication reviews were collected in an Access database. 

Procedure 

Paper I 

The participants were interviewed using a semi-structured interview guide. 

Examples of questions asked were: Tell me something positive/negative about 

participating in the project? How did you perceive the four steps of the project? How 

did you perceive co-operation with other health professionals and staff? Each 

question was followed by exploring questions like “Can you give me an example of 

that?” The interviews lasted between 8 and 36 minutes.  

A survey including similar questions was sent to the managers at the five 

intervention primary care centers. The responses were triangulated with the results 

from the interviews. 

Paper II 

Data were collected from the Swedish Prescribed Drug Register [27]. The register 

includes data on all drugs dispensed by Swedish community pharmacies since 2005 

and is managed by the National Board of Health and Welfare. It includes data for 

individual patients on substance, brand name, formulation, package and date of 

prescription and dispensing. All drugs are classified according to the Anatomical 

Therapeutic Chemical (ATC) Classification System [54]. Multi-dose drug 

dispensing, i.e. all drugs which are to be ingested at the same time are machine-

dispensed in unit bags are included in the register. The multi-dose drug dispensing 

system is very common in nursing homes in Sweden. All other prescriptions were 

defined as ordinary prescriptions. Drugs used in hospitals and OTC (over-the-

counter) drugs are not included. Since data is only available for dispensed drugs, 

these were used as a proxy for prescribed drugs in this study. All prescriptions for 
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patients 65 years and older from the participating primary care centers (five 

interventions and five control) for the following ATC-groups: antipsychotics, drugs 

with anticholinergic effects, long-acting benzodiazepines, tramadol, propiomazine 

and NSAIDs (see Table 2) was collected. Data were collected for two periods: 12 

months before (June 2012-May 2013) and 12 months after (June 2014-May 2015) 

the intervention.  

Table 2.  

Potentially inappropriate medications according to the Swedish National Board of Health and Welfare. 

PIM group ATC-group Substance 
(examples) 

May cause: 

NSAIDs M01A Ibuprofen 

Diclofenac 

Naproxen 

Gastric ulcer and haemorrhage, fluid 
retention, heart decompensation, reduced 
renal function 

Long acting 
benzodiazepines 

N05BA01 

N05CD02 

N05CD03 

Nitrazepam 

Flunitrazepam 

Diazepam 

Prolonged half-lives in elderly may cause 
hangover, cognitive impairment and falls 

Anticholinergics R06AD 

G04 

 

 

N05BB 

Promethazine 

Urologic 
spasmolytics (e.g. 
tolterodin) 

Hydroxyzine  

Cognitive impairment, confusion, impaired 
functional status 

Propiomazine N05CM Propiomazine  Daytime sedation, extrapyramidal symptoms 

Tramadol N02AX Tramadol  Confusion  

Antipsychotics N05A 
exluding 
lithium 

Risperidon 

Haloperidol 

Quetiapin 

Cognitive impairment, sedation, orthostatism 

 

Analysis comparing age groups (65-79 years and 80+) and gender were performed. 

Total number of patients and change in number of patients using PIMs before and 

after the intervention were examined as well as differences in the change between 

the intervention and the control group. Total number of prescriptions of PIMs and 

mean number of prescriptions per patient were also analyzed. Mean Defined Daily 

Dose (DDD) per patient (combined for all PIMS) were examined in the same way 

as well as differences between ordinary prescriptions and multi-dose drug 

dispensing. 

Paper III 

Medication reviews in primary care according to the LIMM model [55] 

A symptom assessment tool (PHASE-20) [56, 57] was used to assess the patient’s 

health status. This includes medical information such as blood pressure, pulse, 
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current diagnosis, weight (measured by the nurse) and creatinine levels, as well as 

questions about symptoms such as anxiety, dizziness and constipation. The PHASE-

20 is a validated tool to use in connection with medication reviews for identifying 

possible drug-related symptoms in older people and has been recommended by the 

Swedish National Board of Health and Welfare [16]. The PHASE-20 together with 

a copy of the medication list was sent to the pharmacist for evaluation of potential 

DRPs. Identified DRPs and possible actions to solve them were noted and thereafter 

discussed at a team-meeting with the patient-responsible GP, the nurse, the 

pharmacist and sometimes a carer. Based on these discussions and his/her 

knowledge of the patient, the GP then decided on a course of action. Changes in 

patient status were to be followed-up in 4-8 weeks by the nurse and forwarded to 

the pharmacist. 

Information about identified and discussed DRPs, on actions taken and if any 

follow-up was recorded, was collected from the Access database and from the paper 

records: medication lists, symptom assessments and notes from the medication 

review. We also measured the percentage of patients taking 10 or more medications 

(regularly or as needed) and the percentage of patients taking three or more 

psychotropic drugs (from the following Anatomical Therapeutic Chemical 

Classification System (ATC) [54] groups; N05A (antipsychotics), N05B 

(anxiolytics), N05C (hypnotics and sedatives) and N06A (antidepressants)).  

Paper IV 

Information about age, gender, type of housing, number of medications, 

antipsychotic drug use, indication/diagnosis for this, as well as symptoms (from 

PHASE-20) was collected from the paper records of the medication review 

(medication list, symptom assessment and notes from the medication review). We 

had no access to the medical record during data collection or analysis.  

Review of the medication lists identified all patients receiving antipsychotics. 

Antipsychotics in this study included the following ATC groups [54]: all drugs in 

N05A, except for lithium, and R06AD01 (alimemazine). The reason/indication for 

treatment with antipsychotics was identified using the symptom assessment form, 

the medication list and the list of suggested recommendations from the pharmacist. 

A judgement whether the reason/indication was appropriate or not was done. 

Indications regarded as appropriate according to the Swedish quality indicators [16] 

were the following: Psychotic conditions, other disease with psychotic symptoms 

and dementia with BPSD such as severe aggressiveness. All other indications were 

regarded as potentially inappropriate. All indications were regarded as inappropriate 

for patients with Lewy body dementia. If no reason/indication could be found this 

was registered.  
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If the use of antipsychotics was discussed during the medication review or not, and 

whether any changes to therapy were made was also noted. 

Qualitative analysis (paper I) 

All interviews were recorded and transcribed verbatim, and then subjected to 

qualitative content analysis [58]. The analysis was started as soon as the first 

interview was transcribed, i.e. before all interviews were completed. After 15 

interviews saturation was reached. The analysis was performed in several steps and 

commenced by reading through the text several times to get a sense of the whole. 

The text was then divided into meaning units, which could be words, sentences or 

paragraphs containing aspects related to each other through their content and 

context. The meaning units were then condensed and after that coded. The codes 

were then sorted into categories. Thereafter a deeper analysis to find the latent 

meaning of the interviews was performed, giving a theme [59]. 

Statistical analysis 

The data were analyzed using IBM SPSS version 22 (paper II-III) and IBM SPSS 

version 23 (paper IV) [60] as well as an online Chi-square calculator [61]. A 

significance level (α) of 0.05 was used. 

Paper II 

Hypothesis testing using 95% confidence interval for the mean difference was used 

to compare groups before and after intervention. Hypothesis testing using Chi-

square test was used to compare percentages of different PIM groups for ordinary 

prescriptions and multi-dose dispensing. Other hypothesis testing was not possible 

due to the data set containing a mix of dependent and independent observations. 

Paper III 

Student’s t-test was used to compare groups and multiple significance was tested 

according to the suggestion by Bland, Altman [62]. Chi-square was used to compare 

medication use before and after medication review as well as to compare follow-up 

between groups. 
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Paper IV 

Categorical versions of continuous variables in the PHASE-20 were made by 

dichotomizing these variables into ‘No or Small problems’ (none or small problems 

in the original data) and ‘Moderate or Severe problems’ (moderate or severe in the 

original data). Differences in the proportion of symptoms between patients who 

were/were not prescribed antipsychotics, was tested using a Chi-square test on a 

two-way table. Resident characteristics were assessed for their association with 

prevalent antipsychotic use in univariable logistic regression models. Variables with 

p-values under 0.20 were used in an adjusted multivariable logistic regression model 

and we used the likelihood ratio test to produce p-values. 
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Ethical considerations 

Ethical considerations for paper I-II 

The study protocol for SÄKLÄK was approved by the Regional Ethics Review 

Board at Lund University (date: 23 May, 2013; case number: 2013/333). The 

decision from the board was that the study did not need ethical approval. 

All participating primary care centers received oral and written information about 

the study, and all managers at the centers provided written consent to participate. 

During the interviews the data were collected with a digital recorder and made 

anonymous before transcription. The results were presented in such a way that no 

individual could be identified. The extraction of data for paper II was done by the 

Swedish National Board of Health and Welfare with no possibility for the research 

team to identify any individual patient. 

Ethical considerations for paper III-IV 

The study protocol was approved by the Regional Ethics Review Board at Lund 

University (date: 29 October, 2013; case number: 2013/649).  

Medication reviews were not considered to expose the patients to any harm. Patients 

and/or next of kin had the possibility to be excluded from the analysis. All data were 

unidentified and presented on a group level. 
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Results 

Main findings 

 The SÄKLÄK method is a feasible process to use in primary care and the 

participants perceived the multi-professional approach as very positive. 

However, it was time-consuming but was also deemed as an investment and 

an opportunity to share knowledge. (Paper I) 

 The SÄKLÄK method had some impact on the prescription of potentially 

inappropriate medications, such as antipsychotics, NSAIDs, tramadol, 

propiomazine, anticholinergic drugs and long-acting benzodiazepines. 

(Paper II) 

 Medication reviews are one way to improve drug use in elderly primary 

care patients. The use of potentially inappropriate medications and use of 

three or more psychotropic drugs decreased after the medication review. 

Drug use is extensive in nursing home residents and elderly patients with 

homecare, and unnecessary drug therapy is a common problem. (Paper III) 

 The use of antipsychotic drugs is high in elderly patients in nursing homes. 

They are often given for indications that are not officially approved, or 

poorly documented. Medication reviews appear to offer one useful strategy 

for reducing excessive use of these drugs. (Paper IV) 
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SÄKLÄK – the participants’ experiences (Paper I) 

The qualitative content analysis of the interviews yielded six categories. (Table 3). 

Table 3.  

Examples of how findings were yielded from the analytical process, showing some of the many meaning units that built 
up the categories and the theme. 

Meaning unit Condensed 
meaning unit 

Code Category Theme 

To see all this 
and to listen to 
other people 
participating, to 
listen to their 
ways of seeing 
things 

 

Listen to other 
people’s way of 
seeing things 

 

Co-operation 

 

Multi-
professional co-
operation 

 

 

 

 

 

 

 

 

 

 

Medication 
safety is a 
large area. In 
order to make 
improvements 
time needs to 
be invested 
and different 
professions 
must 
contribute 

I cannot make 
progress in this 
matter, but is 
there someone 
else who has 
managed it, and 
if so, how? 

 

Helping each 
other 

 

Knowledge 
sharing 

 

The joy of 
sharing 
knowledge 

It was quite 
comprehensive, 
so it took a lot of 
time to go 
through it all 
and answer all 
the questions 

Comprehensive 
form and time-
consuming to 
answer 

 

Time-
consuming 

 

 

 

 

Spend time to 
save time 

It costs energy 

right now, but if 
we can improve 
our routines and 
follow them… 
then I think it 
will pay off in 
the long run 

 

Investing time 
now will save 
time later 

 

Time-saving 

Not that I clearly 
felt that we were 
talking about the 
answers in our 
self-assessment 
report 

 

Not talking 
about the same 
things 

 

Disappointment 

 

Disappointment 
with the focus of 
the feedback 

I think it was 
really good to 
see it in print, 
what’s working 
and what’s not, 
and what we can 
improve 

What’s working 
and what’s not, 
and 
improvements 

 

Strengths and 
weaknesses 

 

A focus on 
areas of 
improvement 

Yes, concerning 
medication 
reviews I think 
so […] we can 
surely perform 
many more of 
these 

 

Perform many 
more of these 

 

Change of 
routines 

 

Impact on work 
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Based on these categories, a theme emerged: “Medication safety is a large area. In 

order to make improvements time needs to be invested and different professions 

must contribute.” 

Multi-professional co-operation 

The project’s multi-professional approach was expressed as something very positive 

by the participants. It was an opportunity to invite people from the hospital, the 

pharmacy and municipal home care to engage in closer co-operation and to meet 

face-to-face. 

“…the most positive part has been working with the self-assessment, working multi-

professionally and getting a better understanding of each other’s work.” (primary care 

unit head, C4) 

The multi-professional approach seems to have given the participants a chance to 

meet in person to discuss questions of importance for medication safety. Many of 

them said that they had been working “together” for a long time, but now realized 

it was more side-by-side than real co-operation. 

“…I have thought one step further: we need to help each other…” (nurse, E40) 

A focus on areas of improvement 

The self-assessment process highlighted specific areas for improvement, but also 

showed strengths of the primary care center, according to the participants. Identified 

areas for improvement included: keeping an accurate medication list, factors 

affecting the prescribers’ choice of therapy and factors affecting patients’ ability to 

contribute to drug safety. Examples of identified strengths were: committed 

leadership, climate open to discussion, existing routines and access to consultants 

(geriatricians, psychiatrists, pharmacists). The written feedback also highlighted 

areas for improvement, which was appreciated by the participants. One person 

pointed out that many questions in the self-assessment concerned monitoring and 

that monitoring a lot of things could distract from the aim to increase patient safety. 

“…seeing what we have done and what we need to improve, presented in a clear and 

concise way, is positive.” (primary care unit head, U15) 

“I look at the medicines in another way now.” (nurse, E7) 



40 

The joy of sharing knowledge 

The peer review team visits were viewed as mostly enjoyable and exciting, with no 

feeling of being investigated. The reviewers, with working experience from 

different areas, were perceived as being able to bring a lot of knowledge to the 

primary care center, but they could also learn some new things to take home. 

“…it’s great to have a peer review team from different parts of the country with 

different viewpoints. […] Sometimes they said this is not how we do it, but you seem 

to have found a good solution…” (primary care unit head, J112) 

“…they were interested and had questions. We had a good discussion…” (primary 

care unit head, V11) 

Disappointment with the focus of the feedback 

Some respondents had hoped for a short summary of their strengths and weaknesses 

by the end of the peer review visit and expressed slight disappointment with the lack 

of this. The written feedback did not always focus on the primary care unit; it was 

sometimes more of a discussion on a higher level, according to many of the 

participants. 

“…some feedback at the end of the visit. But I didn’t get that with me, it was more 

of a general discussion of Swedish health care…” (primary care unit head, C14) 

“…these are things outside our influence.” (GP, B106) 

Spend time to save time 

According to the participants, the project took more time than expected. It was more 

time-consuming than expected finding interested participants outside the primary 

care center and explaining the aim of the project to them. The self-assessment form 

was felt to be too long and filling it out online took a lot of time. 

“…to include people outside the primary care unit took a lot of time” (primary care 

unit head, U4) 

“It took longer than I had initially expected” (primary care unit head, L9) 

On the other hand, some of the participants pointed out that the time invested in the 

short-term may save time later on through improved routines for safe use of 

medications. 
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“…it costs energy right now, but if we can improve our routines and follow these 

[…] then I think it will pay off in the long-run…” (GP, G117) 

Impact on work 

The participants viewed written agreements as something positive; a reminder to 

keep focused on medication safety. But it was also perceived as a little stressful. 

The follow-up was six months later and summer was coming in between. The self-

assessment led to a change of routines right away at some primary care units, while 

others stated that changes would be made in the future. 

“Yes, it has already [started to yield change]…” (GP, B167) 

“It can only get better. More structure, get more routines…” (nurse, H62) 

Surveys 

All five managers at the intervention primary health care centers completed the 

survey, and four of them also participated in the interviews. The responses from the 

surveys correspond in general with the interviews. The multi-professional approach 

was pointed out by the respondents as being very positive. The self-assessment was 

said to be worthwhile to identify strengths and weaknesses. One respondent thought 

this was the only useful part of the project, even though it took more time than 

expected. At one of the participating primary care units they felt criticized by the 

reviewers, according to the survey, but this did not come up during the interviews. 

Validation 

The results of the survey and the qualitative analysis of the interviews were 

discussed at a follow-up seminar. The participants agreed with the findings. 

Effects of SÄKLÄK on prescription of PIMs (Paper II) 

At baseline, 63% of the prescriptions were dispensed to women and almost 68% to 

patients in the age group 65-79 years. Multi-dose dispensing accounted for 13.8% 

of these prescriptions and ordinary prescriptions for 84.7%. 

In the intervention group, a decrease of 22.2% was seen for prescriptions (from 

19,796 to 15,400), compared to a decrease of 8.8% in the comparison group (from 



42 

12,770 to 11,641). The average number of prescriptions increased in the comparison 

group after the intervention period (7.64 to 8.81) while it remained unchanged in 

the intervention group (7.48 to 7.48). The difference was however not significant. 

The most common groups of PIMs in the intervention group was anticholinergics, 

antipsychotics and NSAIDs, and this remained after the intervention. The largest 

decrease was seen for propiomazine and tramadol. In the comparison group, the 

most common groups of PIMs were anticholinergics, NSAIDs and antipsychotics. 

In this group, all PIMs decreased except for antipsychotics and propiomazine where 

an increase was seen. Regarding the number of patients receiving PIMs, this 

decreased for all groups of PIMs except for antipsychotics in the comparison group. 

Ordinary prescriptions vs multi-dose dispensing 

The number of patients with multi-dose dispensing increased from 13.8% to 16.4% 

after the intervention. There was a significant difference between the two groups 

regarding prescription of PIMs (Table 4). The most common PIMs for patients with 

multi-dose dispensing were antipsychotics, anticholinergics and long-acting 

benzodiazepines. This remained the same after the intervention, including a 13.6% 

increase in prescriptions of antipsychotics. In the group with ordinary prescriptions, 

NSAIDs, anticholinergics and tramadol were the most common groups.  

Table 4.  

Number of prescriptions of different potentially inappropriate medications (PIMs) before the intervention, divided into 
ordinary prescriptions and multi-dose dispensing. Number and percentage of total. 

 Ordinary prescriptions 

N= 7712 

Multi-dose 

N=1264 

p-value* 

NSAIDs number (%) 3132 (40.6%) 132 (10.4%) <0.001 

Anticholinergics number 
(%) 

1564 (20.3%) 319 (25.2%) <0.001 

Tramadol number (%) 1298 (16.8%) 87 (6.9%) <0.001 

Long-acting 
benzodiazepines 
number (%) 

772 (10.0%) 204 (16.1%) <0.001 

Antipsychotics number 
(%) 

219 (2.8%) 420 (33.2%) <0.001 

Propiomazine number 
(%) 

727 (9.4%) 102 (8.1%) 0.122 

*Chi-square test 

PIM = Potentially Inappropriate Medication 

NSAID = Non-Steroidal Anti-Inflammatory Drug 
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Medication reviews (Paper III) 

The study included 1720 patients with a mean age of 87.5 years and used on average 

11.3 drugs (range 1-35). See also Table 5. The medication reviews decreased the 

number of drugs per patient to 10.5. 

Table 5. 

Baseline characteristics 

 Nursing home 

n= 1508 

Home care 

n= 212 

p-value 

Age, mean (SD) 87.7 (5.8) 86.3 (5.7) <0.01a 

Female n (%) 1123 (74.5) 142 (67.0) 0.02b 

Number of drugs per patient, mean (SD) 

 continuous drugs, mean (SD) 

 drugs as needed, mean (SD) 

11.2 (4.6) 

8.5 (3.6) 

2.8 (2.1) 

11.4 (4.3) 

9.2 (3.3) 

2.2 (2.0) 

0.59a 

<0.01a 

<0.01a 

Number of potentially inappropriate drugs, 
mean (SD) 

 Antipsychotics, mean (SD) 

 Long-acting benzodiazepines, mean (SD) 

 Anticholinergics, mean (SD) 

 Propiomazine, mean (SD) 

 Tramadol, mean (SD) 

0.30 (0.46) 

 

0.12 (0.33) 

0.06 (0.24) 

0.09 (0.29) 

0.02 (0.15) 

0.05 (0.23) 

0.27 (0.44) 

 

0.05 (0.21) 

0.10 (0.31) 

0.09 (0.29) 

0.05 (0.21) 

0.04 (0.20) 

0.35a 

 

<0.01a 

0.04a 

0.90a 

0.09a 

0.49a 

Patients with ≥ 1 PIM, n (%) 453 (30.0) 57 (26.9) 0.35b 

Patients with ≥ 3 psychotropics, n (%) 367 (24.3) 28 (13.2) <0.01b 

DRPs, mean (SD) 2.2 (1.9) 2.4 (1.8) 0.21a 

SD standard deviation 

a t-test, b Chi square test 

Drug-related problems 

In 84% of the patients, DRPs were identified, with a total of 3868 DRPs, giving a 

mean of 2.2 DRPs per patient. The most common types of DRPs were unnecessary 

drug therapy (39%), dose too high (21%) and wrong drug (20%). The most common 

group of drugs causing DRPs were drugs acting on the nervous system (33%) and 

cardiovascular drugs (27%). 

Of the DRPs 12% (485 of 3868) were attributable to PIMs. 
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Suggested intervention recommendations 

Almost all identified DRPs (3860 of 3868) received an intervention 

recommendation. The most common interventions suggested by the pharmacist to 

the GP were withdrawal of drug therapy (47%), decreased dose (21%) and change 

of drug therapy (9%). 

Acceptance of suggested recommendations 

Acceptance or not was not recorded for 410 “for information/notification” 

recommendations. From the remaining 3450 recommendations, the GPs accepted 

80%, giving a mean of 1.6 changes per patient. In 9% of the cases, the GP did not 

accept the pharmacists’ suggestions. 

Potentially Inappropriate Medications 

The proportion of patients with least one PIM was reduced significantly (p<0.001) 

by the medication review. Nearly 23% (395 of 1720) of the population used ≥ 3 

psychotropics before the medication review, and this decreased to 17% (296 of 

1720) after the review (p<0.001). Table 6. 

Table 6. 

 Number of patients using potential inappropriate medications before and after medication review. (n= 1720 patients) 

 Before medication review After medication review p-valuea 

Patients with 
antipsychotics, n 
(%) 

194 (11.3) 136 (7.9) <0.001 

Patients with 
anticholinergics, n 
(%) 

158 (9.2) 72 (4.2) <0.001 

Patients with 
propriomazine, n (%) 

43 (2.5) 16 (0.9) <0.001 

Patients with 
tramadol, n (%) 

90 (5.2) 41 (2.4) <0.001 

Patients with long-
acting 
benzodiazepines, n 
(%) 

112 (6.5) 62 (3.6) 0.001 

Patients with ≥ 1 
PIM*, n (%) 

510 (30) 299 (17) <0.001 

Patients with ≥ 3 
psychotropics, n (%) 

395 (23) 296 (17) <0.001 

*PIM Potentially Inappropriate Medication (antipsychotics, anticholinergics, propiomazine, tramadol and long-
acting benzodiazepines) 
a Chi square test between total numbers (nursing home and home care together) 
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Effects of medication reviews on antipsychotics (Paper 

IV) 

A total of 1683 patients were included in the analysis and 12% of these (n=206) 

used antipsychotics. The use of antipsychotics among patients in nursing homes was 

more common (13.4%) than in patients with home care (3.8%) (p<0.001). Among 

patients with antipsychotics the use of ≥10 drugs was more common (65.5%) than 

in patients without (57%) (p=0.02). In the group receiving antipsychotics, cognitive 

impairment, depressive symptoms, anxiety and feeling tired was more common in 

the symptom assessment than among those not on antipsychotics. 

The odds of being prescribed antipsychotics decreased by age [OR=0.96 (0.94-

0.99)], while nursing home residents had higher odds [OR=4.20 (2.03-8.66)]. 

Increased number of drugs was also associated with higher odds of being prescribed 

antipsychotics [OR=1.06 (1.03-1.09)]. 

The treatment with antipsychotics was brought up as a potential problem during the 

medication review in 80% (n=166) of the cases. The most common DRPs were 

wrong drug (60%), unnecessary drug therapy (18%) and adverse events (16%). The 

most common advice offered was to evaluate the efficacy and possible adverse 

effects of the drug therapy (48%), followed by withdrawal of drug (19%) and 

progressive lowering of dose (19%). This advice was acted upon by the doctor in 

about one quarter of the cases. The use of antipsychotics decreased after the 

medication review by 23%, from 206 patients to 157 patients.  

Of the patients using antipsychotics, only 43% had an approved indication while no 

indication was given for 15% (Table 7). 

Table 7.  

Indications for use of antipsychotics. n= 215, with nine patients having two antipsychotics (i.e. 206 patients) 

 n (%) Approved indicationa 

Psychosis or psychotics symptoms 80 (37) 77b 

BPSD 11 (5) 11 

Nausea 4 (2) - 

Anxiety 61 (28) - 

Depression 1 (0.5) - 

Dementia 19 (9) - 

Bipolar disease 6 (3) 5c 

Sleep 1 (0.5) - 

None specified 32 (15) - 

aAccording to Swedish National Board of Health and Welfare. (2010). [Indicators for the evaluation of quality in 
drug use of the elderly]. 
b3 Patients with Lewy body dementia treated with antipsychotics for psychotic symptoms 
cOlanzapine approved 
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The most common indications recorded were psychosis or psychotic symptoms 

(n=80), anxiety (n=61), none specified (n=32) and dementia (n=19). Risperidone 

(n=92), haloperidol (n=45), olanzapine (n=26) and alimemazine (n=21) were the 

most commonly used antipsychotics. 
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Discussion 

This thesis shows that excessive drug use is common among elderly patients and 

that unnecessary drug therapy is a common problem. Antipsychotic drug use is 

frequent in nursing homes, often without a proper indication. Medication reviews 

are one way of addressing these problems. An intervention method consisting of 

self-assessment, peer review, feedback, and agreement for change is another way to 

affect prescription of PIMs to elderly patients and the method is well accepted by 

health care personnel.  

Findings compared to other studies and literature 

Polypharmacy is increasing among the elderly and with that the risk for drug-related 

problems such as adverse drug events, interactions or over/underuse [63, 64]. 

Methods to overcome these problems include medication reviews, deprescribing, 

education, electronic aids for prescribers and projects like SÄKLÄK.  

In a Norwegian study, an electronic decision system significantly reduced the use 

of antipsychotics in nursing home residents [65].  It has also been shown that 

educational outreach visits to GPs can affect prescribing patterns regarding PIMs 

[66]. A review article on deprescribing concluded that generalized educational 

programs did not affect mortality for older patients, but patient-specific 

interventions can [67].  

Paper I-II 

The aim of the SÄKLÄK project was to improve medication safety for elderly 

primary care patients by using a method consisting of self-assessment, peer review, 

feedback, and written agreements for change. The care of elderly people is 

fragmented [68] and the cooperation between health care professionals involved 

needs to be improved to enhance medication safety [34]. Self-assessment is a useful 

tool to identify areas of improvement and to clarify strengths and weaknesses [46, 

69] and was appreciated by the participating primary care centers. For the self-

assessment to be successful and achieve acceptance, both management and 
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employees should be involved [69]. In order to answer all the questions on the 

SÄKLÄK self-assessment, it was necessary to get input from different health 

professionals. In other words, one person could not answer all the questions by him 

or herself. Since collaborations imply more than just working side-by-side as health 

professionals [70], the self-assessment may facilitate communication between 

different professionals. Peer review can be explained as knowledge sharing [71] and 

has been shown to be useful to shed light on provider-related errors and associated 

safety concerns [72]. The sharing of knowledge was useful both for the reviewed 

unit and the reviewers in SÄKLÄK and was highlighted as a positive part of the 

method.  

From 2005 to 2014, there has been a 44% decrease in the use of PIMs according to 

national Swedish data [73]. Beyond this, the SÄKLÄK intervention led to a decrease 

of 22% on prescription of PIMs in the intervention group but only 8% in the 

comparison group. We could also see that fewer patients received PIMs and the 

mean DDD/patient was significantly lower in the intervention group post 

intervention. No significant differences were seen in mean DDD/patient between 

men and women, but women received more PIMs than men did in this study. It is 

known that women use more medications than men and this seems to be true for 

PIMs as well, which also is supported by other studies [74, 75]. 

Younger patients (65-79 years) received a higher mean DDD/patient than did the 

older patients (+80 years). This could indicate that the older patients are getting 

lower doses or shorter treatment, which is appropriate. Other studies have shown 

contradictory results with both an increased risk of getting PIMs [76, 77] and a lower 

risk [78] for older patients.  

Paper III-IV 

Medication reviews can be performed at hospital, in primary care or in nursing 

homes. It can be discussed at a multi-professional meeting or left as a note to the 

doctor, with or without patient participation. However, many different methods and 

study designs can make it difficult to compare results and conclude on effectiveness 

[79]. 

Medication reviews at hospitals have been shown to improve drug use [38, 39], 

reduce the length of hospital stay [80] and to reduce repeat visits to hospitals [40]. 

In primary care, medication reviews can reduce the total number of drugs, decrease 

prescription of PIMs, reduce falls and maintain self-rated health [41, 42, 81]. 

In paper III, almost 30% of the nursing home residents used a least one PIM before 

medication review. This is in line with other Swedish studies (26-33%) [41, 82] but 

slightly more than in a Swiss study (22.5%) [83]. When compared with the general 



49 

population aged 75 years or older in Skåne, the use of a least one PIM was higher 

in the study group: 30% vs around 10% [73]. This indicates that the studied 

population is less healthy than the general population. In recent years there has been 

a decrease in the use of PIMs among the older Swedish population [73] but the 

decrease is more distinct after medication reviews, which is in line with other studies 

[41, 82]. 

In paper III, the total number of drugs and usage of PIMs were decreased by 

medication reviews. This is in line with other studies [41, 64, 81] and could in some 

way affect health care utilization. However, for frail elderly patients, other factors 

like multimorbidity, can influence their health care utilization [84-86]. We saw a 

high incidence of polypharmacy with 61% of the patients using 10 drugs or more. 

This is much higher than for the total 75+ population in Skåne (10.2% in 2013 [73]), 

which indicate a more ill study population at nursing homes. Swedish nursing homes 

are usually for patients that are not able to care for themselves anymore, often 

because of multimorbidity and thereby polypharmacy. 

The study also shows that DRPs are common in this population with 84% having at 

least one. This is less than in other studies [41, 64, 85] and could be due to a larger, 

non-selected patient group in this study. Unnecessary medication was the most 

common DRP and drugs from ATC-classes “N – Nervous system”, “C – 

Cardiovascular system” and “A – alimentary tract and metabolism” cause the 

majority of DRPs, which is in line with other studies [63, 64]. Multi-dose dispensing 

is very common in Swedish nursing homes and almost all residents receive help 

with drug administration; therefore compliance was not a common DRP. 

Withdrawal of medication was the most common result of the medication reviews 

and resulted in a decrease in both total number of drugs per patient and in PIMs. In 

this study the GPs accepted 80% of the clinical pharmacists’ suggestions, indicating 

that this is a feasible method to use in primary care. Another study, which rate the 

clinical importance of a sample of these DRPs and suggestions, showed a significant 

clinical importance in the vast majority of them [87]. 

One PIM of special interest is antipsychotics, where the use is high and not always 

on correct indications. In paper IV, 13% of the nursing home residents had a 

prescription for antipsychotics, which is in line with other studies [88, 89]. However, 

there are also studies indicating a higher use of antipsychotics [90-92].  

Nursing home patients are elderly, use many medications and are susceptible to the 

negative effects of antipsychotics [16]. Despite warnings, like the one from FDA 

about increased morbidity and mortality in dementia patients on antipsychotics [25], 

the use is frequent [90, 93]. Around 57% of the patients receiving antipsychotics in 

our study did not use it for an approved indication. Our figures are lower in 

comparison to a Canadian study [94], where 70-80% of the use was regarded as 
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potentially inappropriate. The Canadian data were, however, collected before the 

FDA-warnings. 

We could see that the use of antipsychotics decreased with age, but increased with 

nursing home residency and number of drugs. Nursing home residents are usually 

sicker and patients with for example severe BPSD often have to move to a nursing 

home, which could be an explanation for this. Cognitive impairment was more 

common in the group receiving antipsychotics, which is in line with other studies 

[95, 96]. We could not see any differences between men and women regarding the 

use of antipsychotics. There are studies reporting both higher use in men [97] and 

the opposite [88]. 

A difficulty in comparing different studies concerning PIMs, is the different 

definitions used. Settings (assisted living or patients living at home) and what is 

being measured (individuals, prescriptions or DDD) can also differ. In our studies, 

we used the definition by the Swedish quality indicators [16] and included 

anticholinergics, tramadol, propiomazine, long-acting benzodiazepines, 

antipsychotics and NSAIDs. 

Strengths  

Paper I and II 

The method used (self-assessment, peer review, feedback, and agreement for 

change) was developed and successfully implemented in hospital care. Even though 

this was a small pilot study, the participants came from both urban and rural areas 

in Sweden.  

For paper I all interviews were done by the same interviewer, i.e. there was no need 

to calibrate answers from different interviewers. The answers from the interviews 

were also validated by triangulation with the surveys. The findings from the 

qualitative analysis were also reported back to the participants to see if they agreed, 

which they did. 

The data in paper II came from the Swedish Prescribed Drug Register; a register 

that provides complete national data on the number of individuals exposed to 

dispensed drugs in the Swedish population. This register covers all prescription 

drugs, irrespective of reimbursement status. 
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Paper III and IV 

The analyzed medication reviews were performed in everyday care using a 

standardized method (LIMM). The participants came from different primary care 

units all over Skåne, thus involving a non-selected group of patients as well as many 

GPs, nurses and pharmacists. Nurses with direct contact with the patients did the 

symptom assessment (PHASE-20), which ensure a correct description of their 

symptoms. All medication reviews were performed as team-based discussions, i.e. 

a GP, nurse, pharmacist and sometimes a carer met. A majority of the nursing home 

residents receive multi-dose dispensed drugs and help with administration, which 

ensures correct medication lists and high compliance. This gave the pharmacist the 

possibility to give accurate advice on medication changes. Identification of DRPs 

was done according to a well-documented method (LIMM) using both medication 

lists and symptom assessments (PHASE-20). 

Limitations 

Paper I and II 

The SÄKLÄK project was a small pilot study conducted within 10 primary care 

centers to evaluate if a method developed in hospital care is useful in primary care 

to improve medication use. This limits the opportunities to directly apply these 

results to primary care centers in Sweden or other countries. 

The Swedish Prescribed Drug Register does not provide information on diagnosis 

or indication for the treatment. Therefore, even though PIMs are classified as 

inappropriate on a group level, there may be a rationale behind some of the 

“inappropriate” treatments found in the study.  

NSAIDs are also available OTC in Sweden so the figures in paper II do not show 

the real use. However, since the intervention also targeted nurses and pharmacists, 

not only doctors, it might also have affected the OTC-use of NSAIDs. This remains 

yet to be proved. 

The data delivered from the drug register contained a mix of dependent and 

independent observations, and therefore the possible hypothesis testing was 

somewhat restricted.  
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Paper III and IV 

The pharmacist did not meet the patients and the preparation of the medication 

reviews was done without access to patient records, thus identifying potential DRPs. 

However, during the team-meeting, the GP had access to the patient records. 

Another limitation is the lack of follow-up in a majority of the medication reviews. 

The nurses were supposed to do this as a part of ordinary care. The evaluation might 

have been performed, but forwarding the results to the pharmacist was forgotten 

about. Since this was an evaluation of medication reviews in everyday practice, 

there were no extra resources for things such as reminders to nurses. Regarding 

follow-up, there is also a difficulty on how to decide on a suitable timeframe for 

this. For example, antipsychotics require a slow dosage tapering and this might not 

be possible in 4-8 weeks. These patients are also elderly and many other things, like 

for example infections, might influence the possibility to perform changes and do 

follow-up. 

Another limitation could be the absence of a commonly used method for performing 

medication reviews and identifying PIMs. We used the Swedish quality indicators 

[16] as the base for our analysis since this was an evaluation of medication reviews 

performed according to a well-documented Swedish method (LIMM). These 

indicators are well-known and generally well accepted by Swedish GPs. On the 

other hand, criteria like STOPP/START, is not well-known in Sweden and 

according to a Dutch study [98], many identified DRPs were not associated with 

these criteria. 

 

Conclusions  

Drug-related problems are a big issue resulting in both decreased quality of life for 

affected patients and increased health care utilization, and thereby increased costs 

for society. Methods to improve the medication treatment of elderly patients are 

needed. We could show that unnecessary treatment is a common drug-related 

problem in nursing home residents. It is not uncommon for these patients to use 10 

or more medications regularly; often potentially inappropriate medications. One 

way to improve the situation is multi-professional medication reviews. 

Antipsychotic drug use without an approved indication is also common in this 

group, despite the risks involved, and medication reviews can correct this. 
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Another problem for elderly patients is the lack of co-operation and information 

sharing between different levels of care. A method involving self-assessment, peer 

review, feedback and written agreements for change may promote this. 

Future research 

Since the population is getting older, further studies on how to optimize medication 

use among the elderly is important for future health care in general. Larger 

randomized controlled trials comparing different settings are needed, including 

studies addressing possible effects of medication reviews on health care utilization.  

In Sweden medication reviews are mandatory for some groups but so far there is a 

lack of information on how patients and their relatives perceive medication reviews. 

If they are reluctant to participate in the intervention and the following changes, the 

doctors and nurses interest in medication reviews could diminish. On the other hand, 

if patients and their relatives appreciate the medication reviews, this might be a 

reason to further implement the intervention. 

With more treatments available, both preventive and curative, elderly patients 

receive more medications and polypharmacy is prevalent. How elderly patients 

think about preventive medications is another area to explore. 

[78, 99-109] 
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Svensk sammanfattning 

Över hela världen ökar den äldre befolkningen, så även i Sverige. Med ökad ålder 

ökar risken för sjukdomar och detta resulterar ofta i mer läkemedel. Vilket kan 

orsaka läkemedelsrelaterade problem, som in sin tur kan leda till ökat 

sjukvårdsutnyttjande. Detta kostar både i form av mänskligt lidande, t ex nedsatt 

livskvalitet, och i form av stora kostnader för samhället. Det är därför viktigt att 

utveckla och utvärdera  metoder som kan förbättra läget. 

Syftet med avhandlingen är att utvärdera metoder för att förbättra 

läkemedelsanvändningen hos äldre patienter i primärvård. 

Delarbete I-II 

De första två arbetena handlar om utvärdering av projektet Säker 

läkemedelsanvändning i primärvård (SÄKLÄK). SÄKLÄK är en metod bestående 

av självvärdering, extern kollegial granskning, feedback och överenskommelse om 

åtgärder. Metoden riktar sig till verksamhetsledningar på vårdcentraler, men 

förutsätter samarbete med specialistvård/sjukhus, apotek och kommun för 

genomförande. Totalt deltog tio vårdcentraler, fem i interventionsgruppen och fem 

i kontrollgruppen, spridda över Sverige. 

Delarbete I är en kvalitativ utvärdering av deltagarnas uppfattning om metoden där 

17 deltagare intervjuades. Texterna från intervjuerna tolkades med kvalitativ 

innehållsanalys. Deltagarna lyfte fram det tvärprofessionella arbetssättet som 

mycket positivt. Den externa granskningen sågs som en möjlighet att utbyta 

erfarenheter. Dock tog projektet mer tid än förväntat, bland annat att svara på 

självvärderingen och att hitta intresserade samarbetspartners. Samtidigt kunde tid 

investerad under interventionen ses som en möjlighet att senare spara tid genom tex 

bättre rutiner. Man upplevde också att en del av feedbacken handlade om en nivå 

över vårdcentralen, dvs sådant som de ej kunde påverka.  

I delarbete II sågs en påverkan av SÄKLÄK på förskrivning av potentiellt olämpliga 

läkemedel (PIMs). Interventionen ledde till en minskning av PIMs på 22 % i 

interventionsgruppen, medan de i kontrollgruppen minskade 9 %. Alla grupper av 

PIMs minskade förutom antipsykotiska läkemedel i kontrollgruppen. En signifikant 
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minskning av medeldos/patient sågs i interventionsgruppen, men inte i 

kontrollgruppen. 

Delarbete III-IV 

Delarbete III-IV är analyser av läkemedelsgenomgångar gjorda i skånsk primärvård, 

framför allt på patienter i särskilt boende. Alla gjordes i form av teamgenomgångar, 

dvs läkare, sjuksköterska, apotekare och vissa fall även vårdpersonal, träffades för 

att diskutera potentiella problem och möjliga åtgärder. 

I delarbete III var fokus på vanliga läkemedelsrelaterade problem (LRP), föreslagna 

åtgärder och genomförande av dessa. Patienterna var i genomsnitt 87,5 år, använde 

i snitt 11,3 läkemedel (variation mellan 1 och 35) och 61 % använde minst 10 

läkemedel. Av dessa hade 84 % åtminstone ett LRP med ett snitt på 2,2 LRP/patient. 

De vanligaste LRP var onödig läkemedelsbehandling (39 %), för hög dos (21 %) 

och fel läkemedel (20 %). Den vanligaste åtgärden var utsättning av läkemedel. 

Läkemedelsgenomgångarna minskade andelen patienter med minst ett PIM 

(p<0,001) samt användningen av 3 eller fler psykofarmaka samtidigt (p<0,001). 

Mycket talar för att det används för mycket neuroleptika på särskilda boenden, och 

ofta på oklar indikation. I delarbete IV analyseras effekten av 

läkemedelsgenomgångar på neuroleptikaanvändningen, samt även av hur mycket 

neuroleptika som används och på vilka indikationer. Läkemedelsgenomgångar 

minskade användningen av neuroleptika med 23 %. Av patienterna som använde 

neuroleptika var det 43 % som hade en godkänd indikation medan det för 15 % 

saknades indikation. Neuroleptikaanvändning var vanligare hos patienter på särskilt 

boende än hos hemmaboende patienter (p<0,01) och med ökat antal läkemedel 

(p=0,001). Det var också vanligare att patienter med nedsatt kognition, depressiva 

symtom och sömnproblem fick neuroleptika. 

Patientnytta 

Samhället och vården står inför en stor utmaning framöver, nämligen att möta 

behovet av vård och omsorg för gruppen multisjuka äldre, som beräknas öka de 

närmaste åren. Multisjuka äldre använder många läkemedel och utnyttjar 

sjukvården i hög utsträckning. Till stor del sköts dessa av primärvården och insatser 

där är därför viktiga. Läkemedelsgenomgångar kan vara ett sätt att förbättra 

situationen, metoder såsom SÄKLÄK ett annat. 
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Appendix 

Appendix 1. Interview guide. 

 

1. Tell me something positive about participating in this project? 

2. Tell me something negative about participating in this project? 

3. How did you perceive the four steps of the process? 

- Self-assessment 

- Peer-review 

- Written feedback 

- Agreement for change 

4. How did you perceive the co-operation with other professionals and staff? 

5. How do you think participation in this project will affect work at your primary 

care centre? 

6. If you had the power to decide, how would you organize the care for frail elderly 

with many diseases? 

7. Do you have anything else you would like to add? 

 

Each question was followed by exploring questions, for example “Can you tell me 

more about that?” or “Can you give me an example?” 
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Abstract

Background: The elderly population is increasing and with advanced age comes a higher risk for contracting
diseases and excessive medicine use. Polypharmacy can lead to drug-related problems and an increased need of
health care. More needs to be done to help overcome these problems. In order for new models to be successful
and possible to implement in health care they have to be accepted by caregivers. The aim of this study was to
evaluate participants’ perceptions of the SÄKLÄK project, which aims to enhance medication safety, especially for
elderly patients, in primary care.

Methods: This is a qualitative study within the SÄKLÄK project. The SÄKLÄK project is a multi-professional
intervention in primary care consisting of self-assessment, peer review, feedback and written agreements for change. A
total of 17 participants from the intervention’s primary care units were interviewed. Most of the interviews were done on
a one-to-one basis. The interviews were recorded and transcribed verbatim. A survey was also sent to the primary care
unit heads. Qualitative content analysis was used to explore the participants’ perceptions.

Results: The analysis of the interviews yielded six categories: multi-professional co-operation, a focus on areas of
improvement, the joy of sharing knowledge, disappointment with the focus of the feedback, spend time to save time
and impact on work. From these categories a theme developed: “Medication safety is a large area. In order to make
improvements time needs to be invested and different professions must contribute.”

Conclusions: This study shows that our studied intervention method is feasible to use in primary care and that the
multi-professional approach was perceived as being very positive by the participants. Multi-professional co-operation
was time consuming, but was also deemed as an investment and an opportunity to share knowledge. Some points of
improvement of the method were identified such as simplification of the self-assessment form and clearer instructions
for reviewers. In addition, to have an impact on work the focus must lie in areas within the primary care units’ scope.
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Background
The elderly population is increasing worldwide and stat-
istical demographic data suggest that ~22 % of the glo-
bal population will be older than 65 years of age by
2050 [1]. In Sweden, the proportion of the population
aged 65 years or older was 19.4 % in 2013 [2]. Ageing is
known to be associated with an increased prevalence of
multiple chronic diseases and as a result the use of
more medications. Elderly patients with multiple dis-
eases and polypharmacy risk suffering from drug-
related problems. Previous studies have found that a
significant proportion of hospital admissions among
elderly people are due to adverse drug events (ADEs)
[3–7]. Indicators of prescribing quality for drug treat-
ment in the elderly have been developed in Sweden [8],
as is the case in other countries [9] Elderly patients with
multiple diseases and polypharmacy often have several
prescribers. With many different systems for documen-
tation, there is a big risk of medication errors, especially
when these elderly patients are transferred from, for ex-
ample, hospital care to primary care [10, 11]. General
practitioners (GPs) are central to this work since they
often have overall responsibility for these patients. If
they do not have information about current drug use and
take it in to account when prescribing, the risk of ADEs in-
creases and compliance can decrease. Noncompliance can
increase morbidity and thereby increase health care utilisa-
tion [12–14]. Different approaches to overcoming these
problems have been tried [15], but more must be done in
terms of, for example, co-operation between primary care
and municipally provided home care [16]. A multidisciplin-
ary approach to managing polypharmacy has been recom-
mended in other countries, such as the United Kingdom
[17]. No single intervention will solve all problems. Mul-
tiple interventions are needed instead [18].
The present study aimed to elucidate participants’ per-

ceptions of the SÄKLÄK project, an intervention model
created to improve medication safety for elderly patients
in primary care.
The intervention model was originally developed for,

and successfully implemented in, hospital care, to pre-
vent birth injuries [19]. The model was then tested in
orthopaedic surgery (PRISS) [20] and also in an ongoing
project to improve abdominal surgery. For an interven-
tion to be successful and possible to implement in
health care it has to be accepted by the health care staff.
The rationale for performing the entire SÄKLÄK pro-
ject was to see if an improvement methodology, i.e. in-
ternal quality monitoring followed by external audit/
peer review, can be applied in different settings. The
intervention was adapted to primary care by the partici-
pating professional organisations (The Swedish College
of General Practice, The Swedish Pharmaceutical Soci-
ety, Geriatric Medicine in Sweden, Riksföreningen för

Medicinskt Ansvariga Sjuksköterskor (a Swedish associ-
ation of authorised nurses), Sweden’s National Organ-
isation of District Nurses and The Swedish Society of
Clinical Pharmacology and Therapeutics) and consists
of self-assessment followed by peer review, feedback
and a written agreement for change.
The aim of this study was to elucidate how the partici-

pants perceived a multi-professional intervention con-
sisting of self-assessment, peer review, feedback and
agreement for change.

Methods
We did a qualitative study based on individual, semi-
structured interviews supplemented with a survey. The in-
terviews were analysed by manifest and latent qualitative
content analysis to derive the participants’ experiences of
a multi-professional project to enhance medication safety
in elderly patients. The results from the interviews were
triangulated with the survey responses.

Setting
The interviews were performed with participants in the
intervention group of the SÄKLÄK project. The survey
was sent to the managers at the five intervention pri-
mary care units.

Intervention model (SÄKLÄK project)
The SÄKLÄK project was initiated by the Swedish As-
sociation of Local Authorities and Regions (SALAR)
and The Patient Insurance LÖF. The steering commit-
tee of the project consisted of one delegate each from
six professional organisations (The Swedish College of
General Practice, The Swedish Pharmaceutical Society,
Geriatric Medicine in Sweden, Riksföreningen för Med-
icinskt Ansvariga Sjuksköterskor (a Swedish association
of authorised nurses), Sweden’s National Organisation
of District Nurses and The Swedish Society of Clinical
Pharmacology and Therapeutics). The SÄKLÄK project
was a pilot study to determine whether an intervention
model (see Table 1), developed in hospital care, could
be used in primary care to enhance medication safety
in elderly patients. Based on previous studies [19, 20] it
was concluded that self-assessment was valuable, that
external peer reviews prevent postponing of the self-
assessment and that the review process supports on-
going improvement and encourages new improvement
projects. It was also noted that reviewers learn a lot, be-
come aware of patient safety risks in their clinics and
bring improvement ideas back to their clinics. However,
the reviewers need to receive clear instructions to focus
on achievable goals.
The aim of the SÄKLÄK project was to reduce medi-

cation errors and drug-related problems.
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The first step of the intervention was a self-assessment
questionnaire, with questions on how patient safety is
secured during prescribing of medication, medication
use and follow up, at the primary care centre and in co-
operation with pharmacies/hospitals/municipally provided
home care. The questions were focused on frail elderly
people, on how conditions are to be provided for different
measures of importance and, not least, how it is ensured
that these measures are being followed. A group of se-
lected doctors, nurses and pharmacists, with vast experi-
ence in elderly care, served as reviewers in the second step
of the intervention. The assessment by the reviewers com-
prised of:

� Receiving and analysing of self-assessment forms,
and discussion of these

� Visits to primary care units with opportunities to
ask questions and share their views

� Feedback and agreement for change

Supported by written instructions, documents and
continuous contact with the project management the re-
viewers analysed the self-assessments and any additional

material supplied by the primary care units. They had
the possibility to get clarifications on their questions
during site visits. Thereafter the reviewers produced a
written feedback report for the primary care unit, and
the reviewers and the management at the primary care
unit agreed on an action plan for improvements. The
procedures of the intervention model are described
in Table 1 and Fig. 1. Invitations to participate were
emailed to all primary care units in Sweden (approxi-
mately 1200) and participation was open to all. A total
of 20 units applied and they were stratified according to
urban or rural location. A random sample of 10 units
was drawn using Excel. Five units were randomised to
the intervention group and five to the control group,
keeping the distribution between urban and rural units.
The control units were recruited for later comparison
on quantitative data (not yet available).

Interviews
At the five intervention primary care centres, the man-
agers were asked to identify individuals who had had an
active role in answering the self-assessment questions and
to invite them to be interviewed. A total of 17 persons

Table 1 Description of the different parts of the tested intervention model (SÄKLÄK)

1. Introductory meeting Representatives from the steering committeea visited the primary care units, gave a structured introduction
and presented the intervention model for unit managers and staff representatives, including nurses working in
home care and pharmacists. The involvement of all professional categories was presented as a prerequisite for
the self-assessment process.

2. Structured self-assessment The self-assessment was developed by an expert group, appointed by the steering committeea. It contained 12
questions covering areas of importance for safe use of medications in primary care, with focus on elderly patients
with multiple diseases. The areas covered were: prescribing of drugs, follow-up, medication reviews, environmental
aspects, co-operation with specialized care, pharmacies and communal home care. For each of the 12 questions, five
follow-up questions were asked:

1. What methods/routines/guidelines do you have?

2. How do you provide conditions to ensure compliance?

3. How do you measure compliance?

4. How do you give feedback on the results to the staff?

5. What ideas do you have for improvement?

3. Peer review A group of doctors, nurses and pharmacists selected by the professional organisationsb served as reviewers. For each
primary care unit, a peer-review team consisting of five to six reviewers with different professions was formed at a
seminar 4 months after the project was initiated. At this meeting the teams discussed the answered self-assessments
and how to conduct the site visits. The primary care units were visited by a peer-review team 5 months after the
project was initiated. A document based on the questions used in the self-assessment procedure served as support
for the peer review. New or updated information arising during the visit or in dialogue with the primary care unit
was noted in this document.

4. Written feedback and
agreement for change

The peer-review team presented a written feedback report regarding their view on strengths and weaknesses,
priority areas for improvement and proposed measures to be taken. Eventually, a written contract consisting of
a detailed action plan was jointly produced by the primary care unit and the peer-review team.

5. Follow-up seminar A seminar for the steering committee, the reviewers and all managers at the intervention primary care units.

6. Follow up on accomplishment
of agreements

The agreements for change were to be followed up on 6 months after they were signed.

aThe steering committee comprised representatives from the Swedish Association of Local Authorities and Regions (SALAR) and The Patient Insurance LÖF and
one delegate each from the six professional organisations listed below
bThe Swedish College of General Practice, The Swedish Pharmaceutical Society, Geriatric Medicine in Sweden, Riksföreningen för Medicinskt Ansvariga
Sjuksköterskor (a Swedish association of authorized nurses), Sweden’s National Organisation of District Nurses and The Swedish Society of Clinical Pharmacology
and Therapeutics
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participated in 15 interviews (two interviews were held
with two subjects together). Furthermore, 13 of the inter-
views were performed face-to-face at the primary care
centres and two were conducted via telephone (see Table 2
for more information).
All interviews were performed by the first author (C.L.).

The interviews were conducted with an interview guide
(Additional file 1) and lasted for between 8 and 36 min.
Questions were asked regarding, for example, positive and
negative experiences of participating in the project,

perceptions of the different steps of the project and collab-
oration between different professionals. The interviewer is
a clinical pharmacist and has 15 years of experience work-
ing with elderly patients and their medication use at phar-
macies, in hospital care and in primary care. Prior to the
interview process the interviewer completed a course for
doctoral students in qualitative methods, including inter-
view techniques. One of the authors (NV) is experienced
in interview studies and provided supervision. All inter-
views were recorded and transcribed verbatim.

Fig. 1 Overview of the time schedule for the SÄKLÄK project. Areas covered in this article in bold

Table 2 Presentation of the interviewees

Occupation Years in current position Gender Interview Location

General practitioner 17 Female Face-to-face Urban

Head of primary care centre 1 Female Face-to-face Urban

District nurse 30 Female Face-to-face Urban

District nurse working in municipally provided home care 6 Female Face-to-face Urban

Pharmacist working at a pharmacy 20 Female Face-to-face Urban

Pharmacist working at primary care centre 1 Female Face-to-face Urban

General practitioner 14 Male Face-to-face Urban

District nurse 42 Female Face-to-face Urban

General practitioner 25 Male Face-to-face Urban

Head of primary care centre 4.5 Female Face-to-face Urban

Two district nurses working in municipally provided home care 4 Females Face-to-face Urban

Head of primary care centre 4.5 Female Face-to-face Rural

District nurse 3 Female Face-to-face Rural

MASa (nurse) 12 Female Telephone Rural

Head of primary care centre - Female Telephone Urban

Administrator - Female
aA nurse with responsibility for health care in the municipality
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Analysis of interviews
The transcribed interviews were subjected to qualitative
content analysis, a research method for interpreting the
content of text data through systematic classification by
coding and identifying themes or patterns [21]. The ana-
lysis was performed in several steps and was initiated be-
fore all interviews had been conducted. After reading the
text several times to get a sense of the whole, the text was
divided into meaning units. These meaning units could be
words, sentences or paragraphs containing aspects related
to each other through their content and context. The
meaning units were condensed and thereafter coded. The
codes were then sorted into categories. A deeper analysis
was thereafter performed to find the latent meaning of the
interviews, giving a theme [22]. The analysis started as
soon as the first interview was transcribed. Thereafter the
analysis ran parallel to the interviews and after 15 inter-
views saturation was reached. The codes and categories
were not predefined, but instead developed during the
analysis (Table 3). To enhance trustworthiness, the codes
and categories were discussed within the research group
throughout the analysis process. The findings are illus-
trated by citations from the interviews to show that the
findings derive from the data. The citations have been
translated from Swedish. All citations can be tracked by a
letter identifying the interviewed individual, and a number
indicating the line in the transcribed interview.

Surveys
At the end of the SÄKLÄK project a survey was sent to
the heads of each of the five intervention primary care

units. The survey was a web questionnaire and con-
tained questions about how the heads perceived the ini-
tial information regarding the project, the different
components of the project and the support available. It
included both multiple choice and open-ended questions
(Additional file 2). The survey was based on the survey
questions used in the birth injury-project [19] in order
to make a comparison between the projects possible.
The survey responses were carefully read and compared
with the findings from the interviews.

Validation
The results of the qualitative analysis were reported to
the managers, the reviewers representing different pro-
fessional organisations, and the SÄKLÄK project steer-
ing committee at a follow-up seminar.

Ethical considerations
Approval was granted by the Research Ethics Review
Board in Lund (reference no. 2013/333). Participation in
the study was based on informed consent. Consent to
publish was obtained from all interviewees (Table 2).

Results
Based on identified categories a theme emerged: “Medica-
tion safety is a large area. In order to make improvements
time needs to be invested and different professions must
contribute.” (Table 3).

Table 3 Example of how findings were yielded from the analytical process, showing some of the many meaning units that built up
the categories and the theme

Meaning unit Condensed meaning unit Code Category Theme

To see all this and to listen to other
people participating, to listen to their
ways of seeing things

Listen to other people’s
way of seeing things

Co-operation Multi-professional
co-operation

Medication safety is a
large area. In order to
make improvements time
needs to be invested and
different professions
must contribute

I cannot make progress in this matter,
but is there someone else who has
managed it, and if so, how?

Helping each other Knowledge sharing The joy of sharing
knowledge

It was quite comprehensive, so it took
a lot of time to go through it all and
answer all the questions

Comprehensive form and
time-consuming to answer

Time-consuming Spend time to
save time

It costs energy right now, but if we can
improve our routines and follow them…
then I think it will pay off in the long run

Investing time now will save
time later

Time-saving

Not that I clearly felt that we were
talking about the answers in our
self-assessment report

Not talking about the same
things

Disappointment Disappointment
with the focus of
the feedback

I think it was really good to see it in print,
what’s working and what’s not, and what
we can improve

What’s working and what’s
not, and improvements

Strengths and weaknesses A focus on areas
of improvement

Yes, concerning medication reviews I think
so […] we can surely perform many more
of these

Perform many more of these Change of routines Impact on work
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Interviews
The qualitative content analysis of the interviews yielded
six categories.

Multi-professional co-operation
The participants noted the project’s multi-professional ap-
proach as something very positive. It was an opportunity
to invite people from the pharmacy, the hospital and mu-
nicipal home care to engage in closer co-operation, to
meet face to face.
As one respondent said:

“…the most positive part has been working with the
self-assessment, working multi-professionally and get-
ting a better understanding of each other’s work.”
(primary care unit head, C4)

The multi-professional approach seems to have given
the participants a chance to meet in person and discuss
questions of importance for medication safety. Many of
them said that they had been working “together” for a
long time, but now realised it was more side-by-side
than real co-operation.

“…I have thought one step further: we need to help
each other…” (nurse, E40)

A focus on areas of improvement
According to the participants, the self-assessment
process highlighted specific areas for improvement, but
also showed strengths of the primary care centre. Ex-
amples of identified areas for improvement were: keep-
ing an accurate medication list, factors affecting the
prescribers’ choice of therapy and factors affecting pa-
tients’ ability to contribute to drug safety. Identified
strengths included: committed leadership, climate open
to discussion, existing routines and access to consul-
tants (geriatricians, psychiatrists, pharmacists). Areas
for improvement were also highlighted in the written
feedback, which was appreciated by the participants.
One person pointed out that many questions in the
self-assessment concerned monitoring, and that moni-
toring a lot of things could distract from the aim to in-
crease patient safety.

“…seeing what we have done and what we need to
improve, presented in a clear and concise way, is
positive.” (primary care unit head, U15)
“I look at the medicines in another way now.” (nurse, E7)

The joy of sharing knowledge
The visits by the peer review teams were viewed as mostly
enjoyable and exciting, with no feeling of being investi-
gated. The group of reviewers, with working experience

from different areas, were perceived as being able to bring
a lot of knowledge to the primary care centre, but also to
learn some new things to take home.

“…it’s great to have a peer review team from different
parts of the country with different viewpoints. […]
Sometimes they said this is not how we do it, but you
seem to have found a good solution…” (primary care
unit head, J112)
“…they were interested and had questions. We had a
good discussion…” (primary care unit head, V11)

Disappointment with the focus of the feedback
Some respondents expressed slight disappointment that
the peer review visits sometimes lacked a summary at
the end of the day. They had hoped for a short summary
of their strengths and weaknesses. Many of the partici-
pants felt that the written feedback did not always focus
on the primary care unit; it was sometimes more of a
discussion at a higher level.

”…some feedback at the end of the visit. But I didn’t
get that with me, it was more of a general discussion of
Swedish health care…” (primary care unit head, C14)
”…these are things outside our influence.” (GP, B106)

Spend time to save time
The project took more time than expected, according to
the participants. Finding interested participants outside
the primary care centre and explaining the aim of the pro-
ject to them was more time-consuming than expected.
The self-assessment form was felt to be too long and fill-
ing it out online took a lot of time.

“…to include people outside the primary care unit took
a lot of time” (primary care unit head, U4)

”It took longer than I had initially expected” (primary
care unit head, L9)
On the other hand, some of the participants pointed

out that the time invested in the short-term may save
time later on through improved routines for safe use of
medications.

“…it costs energy right now, but if we can improve our
routines and follow these […] then I think it will pay
off in the long run…” (GP, G117)

Impact on work
The participants viewed written agreements as some-
thing positive – a reminder to keep focused on medica-
tion safety – but also perceived it as a little stressful.
The follow-up was six months later and summer was
coming in between. At some primary care units the self-
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assessment led to a change of routines right away, while
others stated that changes would be made in the future.

“Yes, it has already [started to yield change]…” (GP,
B167)
“It can only get better. More structure, get more
routines…” (nurse, H62)

Surveys
All five managers completed the survey. Four of them
also participated in the interviews. The responses from
the surveys concur in general with the interviews. The
respondents pointed out the multi-professional approach
as being very positive. The self-assessment was said to
be worthwhile to identify strengths and weaknesses. Ac-
cording to one respondent this was the only useful part
of the project, even though it took more time than ex-
pected. At one of the participating primary care units
they felt criticised by the reviewers, according to the sur-
vey. This did not come up during the interviews.

Validation
The results of the qualitative analysis of the interviews
were discussed at the follow-up seminar. The partici-
pants agreed with the findings.

Discussion
One of the most positive experiences of the intervention,
according to the participants, was the focus on multi-
professional co-operation. It seemed as though the project
opened the eyes of the participants to the importance of
working together on the big issue of medication safety.
Other ways to improve medication safety in the elderly
population, such as medication reviews and medication
reports, involve multiple professions and have been shown
to reduce drug-related problems [10, 17, 23]. Still, the care
of the elderly remains fragmented [18] and co-operation
between all health care professionals involved in the care
of the elderly needs to be improved. This is something this
method might contribute to, since the multi-professional
approach was pointed out as being something very posi-
tive by the participants.
The self-assessment was an appreciated and useful tool

to identify areas of improvement for medication safety at
primary care units and to clarify strengths and weak-
nesses. Other studies, both in the health care system and
in other areas, have shown similar results [19, 24]. It is
also important to involve both management and em-
ployees for the self-assessment to achieve acceptance
and success [24]. The self-assessment in the SÄKLÄK
project was constructed in such a way that no person
could answer all questions by himself or herself, but had
to include other health professionals. And since there’s
more to collaboration than simply working side by side

as health professionals [25], the self-assessment may
serve as a tool to facilitate communication between dif-
ferent professionals. The British National Institute for
Health and Care Excellence (NICE) has acknowledged
that “no-one who works alone can stay at the forefront
of knowledge given the speed of organisational and clin-
ical change”.
The focus of the feedback was sometimes on general

problems rather than specific problems at the primary care
unit, which disappointed many participants. The reviewers
were criticised for proposing solutions that were not ap-
plicable. These problems were also seen when testing the
method at Swedish maternity units [19], despite instruc-
tions for the reviewers involved to be humble and to have
realistic expectations on feasible measures of actions within
the healthcare system. These aspects raise questions about
how to use the peer review process in other interventions,
and how peer reviewers should be selected, trained and
instructed. Peer review can be explained as knowledge
sharing [26] and is not only useful for the reviewed unit
but also for the reviewers. The sharing of knowledge was
highlighted as a positive part of this project by some partic-
ipants. Peer review has been shown by others to be useful
to shed light on provider-related errors and associated
safety concerns, some of which may be modifiable [27].
This is of course useful for a single primary care unit, but
also at an aggregated level to see patterns at, for example,
the national level [27]. In this study all units got sugges-
tions in their written feedback that they felt was at a higher
level and not within their scope. These suggestions will be
analysed and used to improve the health care system.
The participants perceived some parts of the interven-

tion, i.e. self-assessment, as time-consuming. In a pilot
study like this, finding out what works and what does not
is part of the evaluation. On the other hand, according to
some participants the time invested in the short-term may
be recouped later in form of, for example, better routines.
Almost all respondents felt that participating in this project
would affect their work, and thereby were in support of ef-
forts to improve medication safety in the elderly. One
interviewee expressed some annoyance over the fact that
many of the questions in the self-assessment included
monitoring. This could take focus from more important
things, for example improving medications safety, accord-
ing to the interviewee. It is important to select variables fo-
cusing on medication safety if monitoring should be a part
of the routines.
This interview study indicates that a program consist-

ing of self-assessment, peer review and feedback can be
a valued tool to assess patient safety. This is supported
by the findings of Meeks et al. [27], who found that
health care organisations could renew their peer review
programs to enable self-assessment, feedback and im-
provement and thereby increase patient safety.
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Participation in this project was not mandatory; rather,
it was to be seen as an opportunity to improve medica-
tion safety. Most of the participants seemed to agree that
primary care units have a responsibility to help solve the
problems concerning medication safety. But, again, focus
in the feedback from reviewers must be on goals within
the primary care units’ scope.

Methodological discussion
As the design is qualitative it should be assessed by
means of trustworthiness, which includes credibility,
transferability and dependability. Credibility deals with
the focus of the research and refers to confidence in
how well data and analytical processes address the
intended focus [22]. The participants represented dif-
ferent professions within Swedish primary care and had
varying working experience. All but one received their
medical education in Sweden. The interviews resulted
in large amounts of material. We performed 15 inter-
views with 17 participants, and the parallel analysis
showed that saturation was reached in the data. The
number of participants interviewed varied between pri-
mary care units, with two units providing the majority
of interviewees. This may have influenced the results
since these units were very engaged in the project and
both had an urban location. To improve trustworthi-
ness, the results from the interviews and from the sur-
veys were triangulated. This process revealed that one
primary care unit felt questioned by the reviewers,
which was not mentioned during the interviews. We
also reported the findings from the qualitative analysis
back to the participants to see if they agreed, which
they did. To increase credibility, the analysis was dis-
cussed within the research group and the analytical
process is shown in Table 3. Illustrative quotations
from the interviews have been provided to show that
the categories come from the data.
The original plan was to conduct the interviews after

all units had completed every step of the intervention.
However, due to an unexpected delay in providing writ-
ten feedback to some units a few of the interviews were
performed before the agreements for change had been
signed. This might have affected the results. However,
the surveys were sent out after the agreements had been
signed and the answers concur with the interviews.
Dependability concerns the degree to which data change

over time and alterations made in the researcher’s deci-
sions during the analysis process. Data were collected
using a semi-structured interview guide, and according to
Graneheim and Lundman [22] this can strengthen trust-
worthiness. The guide ensured that all participants were
asked the same questions.
Transferability refers to the extent to which the find-

ings can be transferred to other settings and groups, and

it is up to the reader to judge it [22]. We elucidated the
participants’ perceptions of a multi-professional inter-
vention model to enhance medication safety in primary
care. A potential limitation is that although participation
was open to all primary care units in Sweden, we do not
know if the selected units are an accurate representation
of Swedish primary care. A total of 20, out of the 1200
possible primary care units in Sweden, applied for par-
ticipation in the study. These health care units were
from different parts of the country in both urban and
rural locations. However, this was a qualitative evalu-
ation of a pilot study and the aim was to explore the
perceptions of the method from the participants. A
strength of this study is the use of the same interviewer
for each interview, which meant there was no need to
calibrate answers from different interviewers.
This research group has extensive experience from

health care, especially elderly and medications. CL is a
pharmacist and PhD-student, ÅB a pharmacist and PhD,
PM an MD and associate professor, NV is a pharmacist
and PhD.

Future research
This method needs further development. Potential
modifications can be made based on the results of
this pilot study. These include simplifying the self-
assessment process and offering clearer instructions
to reviewers and primary care management. It would
also be beneficial for more primary care units to be
given the opportunity to participate in similar studies
in the future. Different models for improving medica-
tion safety in the elderly population need to be com-
pared, and for these models to be successful we must
know that the participants accept, or even welcome,
the intervention.

Conclusion
This study shows that our studied intervention method
is feasible to use in primary care and that the multi-
professional approach was perceived as being very posi-
tive by the participants. Multi-professional co-operation
was time consuming, but was also deemed as an invest-
ment and an opportunity to share knowledge. Some
points of improvement of the method were identified,
such as simplification of the self-assessment forms and
clearer instructions for reviewers. Furthermore, in order
to have an impact on work the focus must lie in areas
within the primary care units’ scope.

Additional files

Additional file 1: Interview guide. (DOCX 14 kb)

Additional file 2: Survey to primary care centres. (DOCX 17 kb)
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Abstract

Background. Polypharmacy is known to increase the risk for drug-related problems, and some 
drugs, potentially inappropriate medications (PIMs), are especially troublesome.
Objective. To analyse the effects on prescription of PIMs of the SÄKLÄK project, an intervention 
model created to improve medication safety for elderly patients in primary care.
Method. The SÄKLÄK project was a multiprofessional intervention in primary care consisting 
of self-assessment, peer review, feedback and written agreements for change. Five Swedish 
primary care centres participated in the intervention and five served as comparison group. Data 
were collected from the Swedish Prescribed Drug Register on PIMs (long-acting benzodiazepines, 
anticholinergics, tramadol, propiomazine, antipsychotics and non-steroidal anti-inflammatory 
drugs) prescribed to patients aged 65 years and older. Total number of patients and change in 
patients using PIMs before and after intervention with-in groups was analysed as well as differences 
between intervention and comparison group.
Results. A total of 32 566 prescriptions of PIMs were dispensed before the intervention, 19 796 in 
the intervention group and 12 770 in the comparison group. After intervention a decrease was seen 
in both groups, intervention—22.2% and comparison—8.8%. All groups of PIMs decreased, except 
for antipsychotics in the comparison group. For the intervention group, a significant decrease in 
mean dose/patient was seen after the intervention but not in the comparison group.
Conclusion. Our study shows this method has some effects on prescription of PIMs. The evaluation 
indicates this is a feasible method for improvement of medication use in primary care and the 
method should be tested on a larger scale.

Key words:  Aged, frail elderly, inappropriate prescribing, peer review—health care, primary health care, self-assessment.

Introduction 

Worldwide, the elderly population is increasing, and demographic 
data estimate that 22% of the global population will be older than 
65  years by 2050 (1). Ageing is known to be associated with an 
increased prevalence of multiple chronic diseases and thereby the use 

of an increased number of medications. Elderly patients with multiple 
diseases and polypharmacy risk suffering from drug-related problems 
(DRPs). Some drugs, such as potentially inappropriate medications 
(PIMs), are especially troublesome. These can be defined as medica-
tions for which the risks outweigh the benefits for elderly patients (2).
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Different criteria for classifying inappropriate prescriptions have 
been proposed. The Medication Appropriateness Index (MAI) (3) 
is an instrument used to determine a drug’s suitability to an indi-
vidual, which has been validated for evaluating drug use in the 
elderly (4). Beer’s criteria (5) list medications to be avoided in elderly 
patients. However, since many of these medications are unavailable 
in Europe, criteria corresponding to European drug formularies have 
been developed, such as the EU(7)-PIM list (6) and the Swedish qual-
ity indicators developed by the Swedish National Board of Health 
and Welfare (2).

The use of PIMs, defined according to the Swedish quality indica-
tors, has decreased in Sweden between 2005 and 2014. The decrease 
could be explained by focused efforts by the Swedish county councils 
and a national improvement strategy (7). It should however be noted 
that 8.1% of the population aged 75 years or older still used PIMs 
in 2014 (8). Furthermore, according to a Swedish study, 26.4% of 
elderly adults in nursing homes used at least one PIM (9). Other 
international studies report different figures, depending on classifi-
cation of PIMs, type of living (own home or nursing homes) and 
country for example (10,11).

The present pilot study analysed effects of the SÄKLÄK project, 
an intervention model created to improve medication safety for 
elderly patients in primary care, on the prescription of PIMs. The 
intervention model was originally developed for, and successfully 
implemented in, Swedish hospital care, to improve patient safety 
(12,13). The intervention was adapted to primary care by the six 
participating professional organizations and consists of self-assess-
ment followed by peer review, feedback and a written agreement for 
change. The participants’ experiences of the method and an analysis 
of identified improvement needs and agreements for changes have 
already been studied (14).

The aim of this study was to assess the effect of the SÄKLÄK 
project on prescription of PIMs in elderly primary care patients.

Method

Setting
Ten Swedish primary care centres participated in the SÄKLÄK pilot 
project. Participation was open to all primary care units in Sweden 
(~1200). Information about the study was presented at the Swedish 
College of General Practice yearly congress, in some regional infor-
mation materials, as well as by email to managers at primary care 
centres. Despite a short application timeline and no reimburse-
ment for participation, a total of 20 units applied, and they were 
stratified according to urban (12 units) or rural location (8 units). 
Within these groups, there were no major differences. We therefore 
randomized among all 12 units and all 8 units, respectively. Using 
Excel, five units were randomized to the intervention group and five 
to the comparison group, keeping the distribution between urban 
and rural units. The participating primary care centres varied in 
size between 2400 and 13 700 patients. The intervention took place 
between September 2013 and May 2014, with follow-up in October 
2014.

Intervention model (SÄKLÄK project)
The overall aim of the SÄKLÄK project was to reduce medication 
errors and DRPs.

The SÄKLÄK project was initiated by the Swedish Association of 
Local Authorities and Regions (SALAR) and the Patient Insurance 
LÖF. This was a pilot study of the SÄKLÄK project to determine 
whether an intervention model, developed in hospital care, could 

be used in primary care to enhance medication safety for elderly 
patients.

The intervention consisted of several steps. The first step was a 
self-assessment questionnaire, to be answered by the primary care 
centres together with pharmacies, hospitals and municipally pro-
vided home care. It consisted of questions regarding how patient 
safety is maintained during prescription of medication, medication 
use and follow-up, and specifically frail elderly patients at the pri-
mary care centre. The focus of the questions was on how the pri-
mary care centres currently handle medication reviews, cooperation 
with pharmacies and secondary care, and, not least, how to ensure 
these measures are followed. In the second step of the intervention, 
a group of selected doctors, nurses and pharmacists, with vast expe-
rience in elderly care, served as reviewers. With support from the 
project management team and written instructions and documents, 
the reviewers analysed the self-assessment questionnaires and any 
additional material supplied by the primary care units. They had 
opportunity to get clarifications regarding any questions during site 
visits. Thereafter, the reviewers produced a written feedback report 
for the primary care unit and, together with the management at the 
primary care unit, agreed on an action plan for improvements. The 
improvement plan was followed-up after 6 months.

For further details, please see previously published article (14).

Potentially inappropriate medications
The project selected and analysed six drug-specific quality indica-
tors, in accordance with the indicators described by the Swedish 
National Board of Health and Welfare (2). These included ‘anticho-
linergic drugs’, ‘long-acting benzodiazepines’, ‘tramadol’, ‘propiom-
azine’, ‘antipsychotic drugs’ and ‘non-steroidal anti-inflammatory 
drug (NSAID)’ (Table  1). According to the quality indicators, the 
use of ‘anticholinergic drugs’, ‘long-acting benzodiazepines’, ‘trama-
dol’ and ‘propiomazine’ should be as low as possible, regardless of 
indication, for older patients. For ‘antipsychotic drugs’ and ‘NSAID’, 
it is of particular importance to ensure correct and current indica-
tion. However, as the indication was not captured by the dispens-
ing database in the present study and side effects of these drugs are 
common, antipsychotic drugs and NSAID were also classified by the 
same quality indicator, i.e. for the dose to be as low as possible, 
regardless of indication.

Morphine-scopolamine and glycopyrrolate were excluded from 
the analysis (mainly palliative use).

Data collection
Data were collected from the Swedish Prescribed Drug Register (15) 
that includes all drugs dispensed at Swedish community pharma-
cies since 2005. The register is managed by the National Board of 
Health and Welfare and includes data for individual patients on sub-
stance, brand name, formulation, package and date of prescription 
and dispensing. All drugs are classified according to the Anatomical 
Therapeutic Chemical (ATC) Classification System. Multi-dose drug 
dispensing, i.e. all drugs that are to be ingested at the same time 
are machine dispensed in unit bags, is included in the register. The 
system with multi-dose drug dispensing is very common in nursing 
homes in Sweden. All other prescriptions were defined as ordinary 
prescriptions. Drugs used in hospitals and over-the-counter (OTC) 
drugs are not included. Dispensed drugs were used here as a proxy 
for prescribed drugs in this study, since data only are available for 
dispensed drugs.

Information about all dispensed prescriptions for patients aged 
65 years and older from the participating primary care centres (five 

2 Family Practice, 2016, Vol. 00, No. 00

 at L
unds U

niversitet on January 11, 2017
http://fam

pra.oxfordjournals.org/
D

ow
nloaded from

 



intervention and five comparison) was collected from the registry 
for: antipsychotics, drugs with anticholinergic effects, long-acting 
benzodiazepines, tramadol, propiomazine and NSAIDs (see Table 1). 
These data were collected for two periods, 12 months before (June 
2012–May 2013) and 12 months after (June 2014–May 2015) the 
intervention.

Data analysis
Comparisons between age groups (65–79 years and 80+) and gender 
were performed.

Total number of patients and change in number of patients using 
PIMs before and after the intervention were analysed as well as 
differences in the change between the intervention and the control 
group. Total number of prescriptions of PIMs and mean number of 
prescriptions per patient were also presented. Mean defined daily 
dose (DDD) per patient (combined for all PIMs) were analysed in the 
same way as well as differences between ordinary prescriptions and 
multi-dose drug dispensing.

Data were analysed using IBM SPSS version 22. Hypothesis test-
ing using 95% confidence interval for the mean difference was used 
to compare groups before and after intervention. Hypothesis testing 
using chi-square test was used to compare percentages of different 
PIM groups for ordinary prescriptions and multi-dose dispens-
ing. Other hypothesis testing was not possible due to the data set 

containing a mix of dependent and independent observations. A sig-
nificance level (α) of 0.05 was used.

Results

At baseline, almost 68% of the prescriptions were dispensed to 
patients in the age category 65–79 years and 63% to women. The 
vast majority (84.7%) of the patients had ordinary prescriptions, 
13.8% had multi-dose drug dispensing and 1.5% had both.

For all 10 centres, a total of 32 566 prescriptions of PIMs were 
dispensed before the intervention period, which decreased to 27 041 
after the intervention. A decrease of 22.2% in the intervention group 
(from 19 796 to 15 400) compared to a decrease of 8.8% in the com-
parison group (from 12 770 to 11 641) (Table 2).

The average number of prescriptions per patient remained 
unchanged in the intervention group (7.48–7.48), while it increased 
in the comparison group after the intervention period (7.64–8.81); 
however, this difference was not significant.

The overall most common group of PIMs before the interven-
tion was anticholinergics, followed by antipsychotics and NSAIDs. 
This did not change after the intervention. In the intervention 
group, the largest decrease was seen for propiomazine and trama-
dol. In the comparison group, long-acting benzodiazepines, NSAIDs 
and tramadol decreased while antipsychotics and propiomazine 

Table 1. Potentially inappropriate medications according to the Swedish National Board of Health and Welfare

Potentially inappropriate medi-
cation group

Anatomical Therapeutic 
Chemical group

Substance (examples) May cause

NSAIDs M01A Ibuprofen Gastric ulcer and haemorrhage, fluid retention, heart 
decompensation, reduced renal functionDiclofenac

Naproxen
Long-acting benzodiazepines N05BA01 Nitrazepam Prolonged half-lives in elderly adults may cause 

hangover, cognitive impairment and fallsN05CD02 Flunitrazepam
N05CD03 Diazepam

Anticholinergics R06AD Promethazine Cognitive impairment, confusion, impaired functional 
statusG04 Urologic spasmolytics (e.g. 

tolterodin)
N05BB Hydroxyzine

Propiomazine N05CM Propiomazine Daytime sedation, extrapyramidal symptoms
Tramadol N02AX Tramadol Confusion
Antipsychotics N05A excluding lithium Risperidon Cognitive impairment, sedation, orthostatism

Haloperidol
Quetiapin

NSAID, non-steroidal anti-inflammatory drug.

Table 2. Number of prescriptions of potentially inappropriate medications, before and after an intervention in 10 Swedish primary care 
centres

Potentially inappropriate medication groups Intervention (n = 5 centres) Comparison (n = 5 centres)

Before After Change Before After Change

NSAID 3787 2974 −21.5% 2540 1978 −22.1%
Long-acting benzodiazepines 1860 1449 −22.0% 2084 1507 −27.7%
Anticholinergics 4513 3824 −15.3% 3183 2888 −9.3%
Propiomazine 2074 1368 −34.0% 1184 1240 +4.7%
Tramadol 3520 2449 −30.4% 1460 1147 −21.4%
Antipsychotics 4038 3336 −17.4% 2319 2881 +24.2%
Total 19 796 15 400 −22.2% 12 770 11 641 −8.8%

NSAID, non-steroidal anti-inflammatory drug.
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increased (Table 2). Regarding number of patients receiving PIMs, 
this decreased for all groups of PIMs, except for antipsychotics in the 
comparison group (Table 3).

For all centres, the most common PIMs before the intervention 
were tramadol, diclofenac, propiomazine and naproxen. After inter-
vention, this changed slightly to tramadol, naproxen, diclofenac and 
hydroxyzine. Tramadol and propiomazine showed major reductions 
as mentioned above, while hydroxyzine decreased only by 1.5% for 
example.

For all 10 primary care centres, the number of patients with 
multi-dose drug dispensing increased from 13.8% to 16.4%, but the 
group with both kinds of dispensing decreased after the intervention. 
There was a significant difference between the two groups regarding 
prescriptions of PIMs (Table 4). The most common PIM groups in 
patients with ordinary prescriptions were NSAIDs, anticholinergics 
and tramadol. This segmentation remained after the intervention 
even though the number of patients receiving PIMs decreased. For 
patients with multi-dose drug dispensing, the most common drug 
group was antipsychotics, anticholinergics and long-acting benzo-
diazepines. After intervention, the segmentation remained the same, 
including a 13.6% increase in prescriptions of antipsychotics.

For four of the five primary care centres in the intervention 
group, fewer patients received PIMs and the mean DDD/patient was 
lower after the intervention. Of the centres in the control group, 
only one had more patients on PIMs after, but three demonstrated 
an increase in mean DDD/patient. In total, the intervention group 
showed a significant decrease in mean DDD/patient, whereas the 
control group did not (Table 5).

For the total study population, no significant differences between 
men and women in mean DDD/patient were seen. In general, the age 
group 65–79 years received a higher mean DDD/patients than did the 
80+ group, and this was significant (P < 0.05) for long-acting ben-
zodiazepines, anticholinergics, tramadol and antipsychotics before 
the intervention. After intervention, the difference remained but was 
significant only for long-acting benzodiazepines and antipsychotics.

Discussion

In the intervention group, there was a significant decrease of the pre-
scription of PIMs in primary care, but not in the control group. This 
indicates that the SÄKLÄK intervention is an effective way to reduce 
potential DRPs.

We noted that the intervention led to a significant lower mean 
DDD/patient in the intervention group, whereas the compari-
son group showed a much smaller change. According to national 
Swedish data, there has been a decrease in use of PIMs in Sweden 

of 44% from 2005 to 2014 (8). This could be explained by focused 
efforts by the Swedish county councils and a national improve-
ment strategy. However, the studied intervention led to a difference 
between intervention and comparison centres, indicating something 
beyond the national improvement strategy.

The SÄKLÄK intervention was a multiprofessional intervention 
model created to improve medication safety for elderly patients in pri-
mary care and consisted of self-assessment followed by peer review, 
feedback and a written agreement for change. Earlier studies have 
shown that educational outreach visits to GPs can affect prescribing 
patterns regarding PIMs (16). In a register study by Hovstadius et al. 
(17), all PIM groups except anticholinergics decreased, and in our 
study, anticholinergics showed the smallest decrease. This could be 
attributed to the fact that there are few or no alternative therapies 
available for anticholinergics compared to the other groups.

There is a difficulty comparing studies since the definitions of 
PIMs and what is being measured (prescriptions, individuals, DDD) 
as well as the setting (assisted living or patients living at home) differ. 
We included long-acting benzodiazepines, anticholinergics, tramadol, 
propiomazine, antipsychotics and NSAIDs. Regarding NSAIDs, the 
real use might be higher than shown here, since they also are avail-
able OTC. We did not have data on OTC use but since the interven-
tion was not only targeting doctors but also for example nurses and 
pharmacists, it might potentially have affected the use of OTC drugs 
(for example NSAIDs) as well. This however remains to be concluded.

We know from previous evaluations of the intervention method 
that the multiprofessional approach was perceived as something 
very positive (14), and this could be the part of the intervention 

Table 3. Number of patients using potentially inappropriate medications, divided into groups, before and after an intervention consisting 
of self-assessment, peer review, feedback and agreement for change

Potentially inappropriate medication groups Intervention Comparison

Before After Change Before After Change

NSAID 1872 1598 −14.6% 1407 1098 −22.0%
Long-acting benzodiazepines 469 381 −18.7% 532 382 −28.2%
Anticholinergics 1156 1122 −2.9% 772 719 −6.9%
Propiomazine 534 388 −27.3% 311 278 −10.6%
Tramadol 883 648 −26.6% 502 354 −29.5%
Antipsychotics 407 353 −13.2% 264 285 +8.0%
Total 5321 4490 −15.6% 3788 3116 −17.7%

NSAID, non-steroidal anti-inflammatory drug.

Table 4. Number of prescriptions of different potentially inappro-
priate medications before the intervention, divided into ordinary 
prescriptions and multi-dose dispensing

Ordinary  
prescriptions

Multi-dose P-value*

N = 7712 N = 1264

NSAIDs number (%) 3132 (40.6%) 132 (10.4%) <0.001
Anticholinergics number (%) 1564 (20.3%) 319 (25.2%) <0.001
Tramadol number (%) 1298 (16.8%) 87 (6.9%) <0.001
Long-acting benzodiazepines 
number (%)

772 (10.0%) 204 (16.1%) <0.001

Antipsychotics number (%) 219 (2.8%) 420 (33.2%) <0.001
Propiomazine number (%) 727 (9.4%) 102 (8.1%) 0.122

Number and percentage of total.
*Chi-square test.
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that makes the difference in PIMs between the groups (i.e. reach-
ing broader than previous efforts). The self-assessment helped the 
centres to identify areas of improvement, and prescription of PIMs 
might be one of these, and the agreement for change set a timetable 
for when to do it. The impact of reviewers could be on how to do it.

Although women constitute 54.2% of the Swedish 65+ popula-
tion according to Statistics Sweden, they receive around 63% of the 
PIMs in this study before the intervention. It is known that women 
use more medications than men, and this seems to be true for PIMs 
as well. This has also been shown in other studies (11,18).

We saw a difference in mean DDD/patient for some PIMs 
between the two age groups, indicating that the older patients are 
getting lower doses or shorter treatments, which is as it should be. 
Other studies have shown no clear evidence, with both a higher risk 
for getting PIMs prescribed with older age (10,17) and more PIMs to 
younger nursing home residents than to older ones (19).

The differences we saw in prescription of PIMs between ordi-
nary prescriptions and multi-dose drug dispensing, antipsychotics 
are more common in the latter group for example, are likely due 
to the fact that patients with multi-dose dispensed medications are 
sicker and more often nursing home residents. There are also studies 
showing that these patients have fewer changes of their therapy than 
patients with ordinary prescriptions (20), which could lead to longer 
periods of treatment with PIMs.

One strength of this study was the representation of participating 
primary care centres from different parts of Sweden and from both 
urban and rural areas. Another strength is the data from the Swedish 
Prescribed Drug Register that provides complete national data on 
the number of individuals exposed to dispensed drugs in the Swedish 
population. In contrast to some other countries, all prescription drugs, 
irrespective of reimbursement status, are included in the register.

This study has some important limitations. It was a small pilot 
study with 10 primary care centres with the aim to evaluate if a 
method developed in hospital care is useful in primary care. This 
limits the opportunities to directly apply these results to primary 
care centres in Sweden or other countries.

Due to the limitations of the data, we were unable to analyse 
whether the intervention led to a decrease in number of PIMs per 
patient for example, but the study shows an overall decrease of 
PIMs. However, it is not certain that this is due to the intervention. 
The Drug Register does not provide information on diagnosis or 

indication for treatment. Therefore, we must assume there may be a 
rationale behind some of the ‘inappropriate’ treatments found, even 
though these PIMs are classified as inappropriate on a group level.

Further studies with more centres are needed to establish the 
effects of the SÄKLÄK project on prescription of PIMs, as well as 
studies of other interventions to optimize medication treatment of 
older patients in primary care.

Conclusion

Our study shows some positive effects on prescription of PIMs. This 
evaluation indicates this is a feasible method for improvement of 
medication use in primary care and the method should be tested on 
a larger scale.
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ABSTRACT 

Background  

In general, drug use in the elderly population is extensive and use of potentially 

inappropriate medications (PIMs) is common, which increases the risk for drug-

related problems (DRP). Medication reviews are one method to improve drug 

therapy by identifying, preventing and solving DRPs.  

The aim of this study was to evaluate the effect of medication reviews in elderly 

patients regarding occurrence and types of drug-related problems, as well as the 

effects of potentially inappropriate drug use. 

Method 

This was a cross-sectional analysis to examine medication reviews conducted by 

trained clinical pharmacists followed by team-based discussions with general 

practitioners (GPs) and nurses, for elderly patients listed at private primary 

healthcare centres in Skåne, Sweden. Patients ≥ 75 years living in nursing homes or 

in their own homes with home care, who received a medication review during 2011-

2012, were included. Documented DRPs were described as both the type of DRPs 

and as pharmacists’ recommendation to the GP. The usage of ≥ 3 psychotropics and 

PIMs (antipsychotics, anticholinergics, long-acting benzodiazepines, tramadol and 

propiomazine) at baseline and after medication review were also studied. 

Results 

A total of 1720 patients were included in the analysis. They were on average 87.5 

years, used typically 11.3 drugs (range 1-35) and 61% of them used 10 drugs or 

more. Of the patients, 84% had at least one DRP with a mean of 2.2 DRPs/patient. 

The most common DRP was unnecessary drug therapy (39%), followed by dose too 

high (21%) and wrong drug (20%). Withdrawal of drug was the most common 

result. Of the DRPs, 12% were attributable to PIMs. The proportion of patients with 

at least one PIM was reduced significantly (p<0.001), as was the use of ≥ 3 

psychotropics (p<0.001). 
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Conclusion 

This study shows that medication reviews performed in everyday care are one way 

of improving drug use among elderly patients. The use of potentially inappropriate 

medications and use of three or more psychotropic drugs decreased after the 

medication review. It also shows that drug use is extensive in nursing home residents 

and elderly patients with homecare, and that unnecessary drug therapy is a common 

problem.  

 

 

Key words: elderly, primary care, medication review, drug-related problems, 

potential inappropriate medication, clinical pharmacist  
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BACKGROUND 

Demographic data estimates that 22% of the global population will be older than 65 

by 2050 [1]. In Sweden, the proportion of the population aged 65 years or older was 

19.8% in 2015 and the proportion is estimated to 23% in 2050 [2]. Elderly patients 

with multiple diseases and polypharmacy risk suffering from drug-related problems 

[3-5], and a substantial proportion of hospital admissions among elderly are due to 

adverse drug events (ADEs) [5-7]. The majority of these hospital admissions are 

avoidable [5, 8]. 

A previous study conducted in primary care by our group showed that as many as 

93% of the studied elderly patients had at least one drug-related problem (DRP).  

Among these patients the average number of DRPs was 2.5 per patient [9]. Studies 

from primary care in other countries found an average of 3.5-5.5 DRPs per patient 

[3, 4, 10], while studies at hospital report 2.6-6.4 DRPs per patient [11-13]. One 

way of preventing and solving DRPs among the elderly is performing medication 

reviews. A medication review is a method to analyse, follow-up and review an 

individual’s drug therapy. The review is done in a structured and systematic way, 

according to local guidelines and routines [14]. Potentially inappropriate 

medications (PIMs) are one cause of DRPs. In many countries, guidelines 

concerning potentially inappropriate medication have been developed. The most 

well-known is Beers criteria [15, 16]. Since many of the drugs listed as PIMs in 

Beers criteria are unavailable in Europe, criteria corresponding to European drug 

formularies have been developed, such as the Swedish quality indicators developed 

by the Swedish National Board of Health and Welfare [17], the STOPP/START 

criteria [18] and the EU(7)-PIM list [19]. These guidelines point out inappropriate 

medications in the elderly on a population basis, but there are still individuals that 

might need them. Another way of identifying inappropriate medications is 

Medication Appropriateness Index (MAI) [20], an instrument that determines a 

drug’s suitability to an individual, and has been validated for evaluating drug use in 

the elderly [21]. However, the MAI is a time consuming instrument and less 

convenient to use in everyday care. 

In a hospital setting, medication reviews have been reported to improve drug use 

[22, 23] and to reduce repeat visits to hospital [11]. Medication reviews in primary 

care can reduce total number of drugs, reduce falls and maintain self-rated health 

[24, 25]. The Lund Integrated Medicine Management (LIMM) [26] is an in-hospital 

intervention model with multi-professional teams, including clinical pharmacists. It 

has been shown to reduce potentially inappropriate medications and unscheduled 

drug-related re-visits to hospital [26]. Medication reviews have been conducted in 

primary care in Skåne County for over 10 years in different projects including to 

improve patient safety and medication use in the elderly. A study evaluating the 
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LIMM model adapted for primary care has shown a decrease in total number of 

drugs and prescription of potentially inappropriate medications for the elderly [9]. 

There is still need for further analysis of the extent of elderly patients in primary 

care suffering from drug-related problems and what type of problems they present. 

Also needed is additional data from a larger patient group on how medication 

reviews affect the use of potentially inappropriate medications in elderly in primary 

care. 

The aim of this study was to evaluate the effect of medication reviews according to 

LIMM of elderly patients in primary care regarding occurrence and types of drug-

related problems, as well as effects on total drug use and potentially inappropriate 

drug use.  

METHOD 

This was a cross-sectional analysis to examine the process of multi-professional 

medication reviews on elderly patients listed at private primary healthcare centres 

in Skåne, Sweden. It was based on everyday clinical practice in primary care with 

regular GPs, nurses and clinical pharmacists. 

Setting 

Almost all patients in Sweden are registered with a general practitioner (GP) as their 

primary care provider. The GP treat patients in all ages with a range of health 

problems, including patients in nursing homes. Skåne County, located in 

southernmost Sweden, have 1.3 million inhabitants with the majority of them living 

close to the western coast. Primary care in Skåne is provided by public or private 

primary care centres, which are all funded by the county council and financed by 

taxes. There were 150 primary care centres in Skåne and slightly over 40% of these 

were private during the time of the study. During 2011-2012, the private primary 

care centres in Skåne were offered medication reviews guided by a clinical 

pharmacist. A total of 25 centres accepted. Seven clinical pharmacists were involved 

in the medication reviews and all had at least three years’ experience of performing 

medication reviews. Medication reviews performed in patients aged 75 years or 

older, living in nursing homes or their own homes with municipally provided home 

care, were included in this study. For patients receiving more than one medication 

review, only the first one was included in the analysis. 
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Patients 

For all patients, age, gender, type of housing (nursing home or in their own home 

with home care), number of medications and types of PIMs was recorded. Some 

patients (or relatives) refused participation, in some cases the GP or nurse selected 

patients with the greatest need for medication review if resources didn’t allow for 

all patients to have one, at a nursing home for example. 

Potentially inappropriate medications 

PIMs were identified according to the Swedish National Board of Health and 

Welfare’s quality indicators for drug use in the elderly [17]. In these usage of ≥1 

PIM, ≥3 psychotropics or ≥ 10 medications is classified as an indicator of higher 

risk for adverse events.  

Medication reviews according to the LIMM model 

A symptom assessment scale, Pharmacotherapeutical Symptom Evaluation, 20 

questions (PHASE-20) [27, 28], was used to estimate the current health status of the 

patient. This includes medical information such as current diagnosis, blood pressure, 

pulse, weight (measured by the nurse) and creatinine levels, as well as questions 

about symptoms such as dizziness, pain and constipation. PHASE-20 is a validated 

tool for use in connection with medication reviews for identifying possible drug-

related symptoms in older people. The tool has been recommended by the Swedish 

National Board of Health and Welfare [17] for use in medication reviews. The nurse 

filled out the evaluation together with the patient. For patients unable to do this, the 

nurse would get assistance from the nursing assistants. This information and a copy 

of the medication list were sent to the pharmacist one to two weeks prior to the team-

meeting. 

 

To identify DRPs, the pharmacist initiated medication reviews based on the 

background information (symptom assessment form, including some medical 

information, and the medication list), but had no access to the medical record during 

this phase. The process was carried out in a structured way using forms from the 

LIMM model [26]. 

The following predetermined risk categories for identifying DRPs were used by the 

pharmacist to ensure structure and consistency [26]: 

1. Drugs requiring therapeutic monitoring 
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2. Potentially inappropriate drugs for elderly according to The 

Swedish National Board of Health and Welfare (PIMs) 

3. Drugs that are not recommended according to the regional drug 

and therapeutics committee 

4. Problems with administration/handling of the drug (crush, cut, 

inhalation technique) 

5. C/D drug–drug interactions (C interactions are those involving a 

drug combination that could require dose adjustment; D 

interactions are those involving a drug combination that ought to 

be avoided) 

6. Drug type or drug dosage not adjusted for the patient (renal or 

liver function) 

7. Unclear indication for drug treatment 

8. Suboptimal treatment 

9. Drugs causing potential adverse drug reaction 

 

After identification, the DRPs were classified by the pharmacist into seven 

categories of DRPs defined by Cipolle, Strand and Morley [14]:  

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  

 

To aid the pharmacists to classify in a similar way, examples for each group was 

produced. 

Based on the identified DRPs and the information sent by the nurse, the pharmacist 

suggested intervention recommendations. These were predefined and included [26]:  

1. For information/notification  

2. Initiation of drug therapy  
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3. Withdrawal of drug therapy  

4. Decreased dose  

5. Increased dose  

6. Dose regimen adjustment  

7. Change in drug formulation  

8. Change of drug therapy  

9. Evaluation of drug therapy   

At a team meeting at the primary care centre, or at the nursing home, the identified 

DRPs and possible interventions were discussed by the patient-responsible GP, the 

nurse, the pharmacist and in some cases the caregiver. The pharmacist identified 

and selected which DRPs to discuss, but the GP and nurse was able to add to the 

list.  At this meeting the team had access to the medical record and, if it was held at 

the nursing home, the nurse had access to the nursing journal. Based on these 

discussions and his/her clinical knowledge of the patient, the GP then decided on 

interventions. The changes in patient status (better, worse or unchanged) were to be 

followed-up in 4-8 weeks by the nurse and forwarded to the pharmacist. 

For each patient, age, gender, number of medications and type of PIM was recorded 

by the pharmacist. If a prescription was for both continuous use and as needed, it 

was counted as one drug. Drugs for topical use such as eye drops, moisturisers and 

topical steroids were included; short-term antibiotic prescriptions were not. 

Information about DRPs discussed, suggested recommendations, agreed upon 

interventions and follow-up were also recorded. 

Data collection 

All parts of the medication reviews, as described above, was performed by the 

participating pharmacists. Finally, the pharmacists entered all information into an 

Access database. The research team retained the paper records: medication lists, 

symptom assessments, notes on identified and discussed DRPs, on actions taken and 

if any follow-up was recorded as well as the Access database. 

Data analysis 

Descriptive analysis included average age and sex distribution of the patients, as 

well as the average number of drugs per patient. ”Before medication review” 

indicates the treatments used prior to performing of medication review. ”After 
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medication review” is the result of changes in therapy decided upon during the team 

meeting. In accordance with the Swedish quality indicators [17] the percentage of 

patients taking 10 or more medications (regularly or as needed) and the percentage 

of patients taking three or more psychotropic drugs (from one or more of the 

following Anatomical Therapeutic Chemical Classification System (ATC) [29] 

groups; N05A (antipsychotics), N05B (anxiolytics), N05C (hypnotics and 

sedatives) and N06A (antidepressants)) was measured.  

Occurrence of DRPs, distribution of types of DRPs, suggested intervention 

recommendations and the related treatment adjustments, and outcomes of follow-

up were determined. 

Change in the proportion of patients taking PIMs, as defined in the Swedish quality 

indicators [17] and including one or more of the following drugs were analysed: 

antipsychotics (N05A, excluding lithium (N05AN)), drugs with anticholinergic 

effects (R06AD, G04 and N05BB; for example promethazine, urologic 

spasmolytics and hydroxyzine), long-acting benzodiazepines (N05BA01, 

N05CD02 and N05CD03; nitrazepam, flunitrazepam and diazepam), tramadol 

(N02AX) and propiomazine (N05CM).  

Data was analysed using IBM SPSS version 22 [30]. Student’s t-test was used to 

compare groups (nursing home residents vs patients living at home with home care). 

Multiple significance was tested according to the suggestion by Bland, Altman [31]. 

Online Chi-square Calculator [32] was used to compare medication use before and 

after medication review as well as to compare follow-up between groups. 

A significance level of 0.05 was used. 

RESULTS 

A total of 1720 patients were included in the analysis.  

The included patients had a mean age of 87.5 years and used on average 11.3 drugs 

(range 1-35). A majority of the patients were females and lived in nursing homes, 

Table 1. 

Before the medication review 96% of the patients used five drugs or more and 61% 

used 10 drugs or more. Patients with home care used more drugs for continuous use 

(9.2) compared to nursing home residents (8.5) (p=0.004), while the latter group had 

more drugs for use as needed (2.8 vs 2.2, p<0.001). No significant difference in total 

number of drugs or usage of ≥ 1 PIM between the groups was seen at baseline. 

Almost a quarter of the patients in nursing homes used ≥ 3 psychotropics before the 

medication review, which was significantly more than patients with home care 
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(13%) (p<0.001). The use of antipsychotics among patients in nursing homes was 

more common (12.2%) compared to patients with home care (4.7%) (p<0.001), but 

the use of long-acting benzodiazepines was lower in nursing homes (6.0% vs 10.4%, 

p=0.045), Table 1. 

After medication review the mean number of drugs per patient decreased from 11.3 

to 10.5. 

Drug-related problems 

DRPs were identified in 84% (1447 of 1720) of the patients. A total of 3868 DRPs 

were identified and presented (range 0-15 per review), giving a mean of 2.2 DRPs 

per patient (Figure 1). No significant difference was seen between the number of 

presented DRPs in patients at nursing homes (mean 2.2 (SD 1.9)) and patients with 

home care (mean 2.4 (SD 1.8)) (p=0.21).  

The most common drugs to cause DRPs (n=3868) were those in the 1st level ATC 

categories “N – Nervous system” (33%), “C – Cardiovascular system” (27%) and 

“A – Alimentary tract and metabolism” (12%). The single most common drugs to 

cause DRPs were low dose ASA (4.9%) followed by folic acid (4.8%), citalopram 

(3.6%) and simvastatin (3.3%). 

Of the DRPs 12% (485 of 3868) were attributable to PIMs.  

The most common types of DRPs (n=3868) were unnecessary drug therapy (39%), 

dose too high (21%) and wrong drug (20%), Figure 2. 

Suggested intervention recommendations 

Of the 3868 identified DRPs, 3860 received an intervention recommendation. The 

most common interventions suggested by the pharmacist to the GP were withdrawal 

of drug therapy (47%), decreased dose (21%) and change of drug therapy (9%). 

Figure 3. For a total of 285 PIMs, therapy was discontinued, which constituted 

almost 16% of the “withdrawal of drug therapy” group. 

Acceptance of suggested recommendations 

For the 410 “for information/notification” recommendations acceptance or not by 

the GP, was not recorded. Of the remaining 3450 recommendations, the GPs 

accepted 80% (2760 of 3450) of the recommendations suggested by the clinical 

pharmacist, giving a mean of 1.60 changes per patient (range 1-15). In 9% (301 of 
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3450) of the cases the GP needed more information before making a decision and 

in 2% (77 of 3450) the GP solved the DRP in another way than suggested.  In 9% 

(312 of 3450) of the cases the GP did not accept the pharmacists’ suggestions.  

Follow-up 

For 29% (n=1195) of the changes a result at follow-up was recorded. Of these 93% 

(n=932) led to improved (16.6%) or unchanged (76.4%) status for the patient. 

However, there was a significant difference between nursing homes and patients 

with home care. For home care patients 31% of the changes led to an improvement 

in patient status compared to 15% for nursing home patients (p<0.0001).  

Potentially Inappropriate Medications 

The proportion of patients with least one PIM was reduced significantly (p<0.001), 

Table 2. There was a significant decrease for all subgroups (anticholinergics, 

tramadol etc.). Before medication review 9 patients used ≥3 PIMs and this decreased 

to 5 patients after medication review. 

Nearly 23% (395 of 1720) of the population used ≥ 3 psychotropics before the 

medication review, and this decreased to 17% (296 of 1720) after the review 

(p<0.001).  

DISCUSSION 

This study based in everyday clinical practice in Swedish primary care, shows that 

the medication reviews decreased the use of potentially inappropriate medications 

and the use of three or more psychotropic drugs. It also shows that drug-related 

problems are frequent among older patients with multimorbidity and their most 

common problem is unnecessary medication.  

At baseline, almost 30% of the patients in this study used at least one PIM. This is 

a slightly more than a Swiss study (22.5%) [33] but comparable to other Swedish 

studies (26-33%) [9, 34]. Compared to the general population, aged 75 years or older 

in the county of Skåne, use of at least one PIM was considerably higher in the study 

population; 30% vs around 10%, indicating that the study population is less healthy 

than the general population [35]. The use of PIMs in the older population has 

decreased in recent years in Sweden [35], but the reduction is more distinct in our 

study. The decrease in use of PIMs after a medication review is in line with other 
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studies [9, 34]. There are also studies showing a correlation between usage of PIMs 

and falling [36]. 

We saw a decrease in total number of drugs and usage of PIMS. Other studies have 

shown that medication reviews can decrease the total number of drugs [4, 9, 25] and 

the use of PIMs [9] as well as reduce the incidence of falls [25]. This may in some 

way affect health care utilisation. However, these patients are frail and elderly and 

other factors, like the fact that most of them suffer from multimorbidity, can 

influence their health care utilisation [37, 38].  

In our study 61% of the patients used 10 drugs or more, which is much higher than 

for the total 75+ population in Skåne (10.2% in 2013 [35]). In Sweden, nursing 

homes are usually for patients who are not able to care for themselves anymore, 

often because of multimorbidity and thereby polypharmacy, which is supported by 

this study. With the high number of patients using 10 drugs or more, and 

unnecessary drug treatment being a common problem, effective ways to improve 

medication use in the elderly should be highly prioritised.  

The population in this study is of similar age and had the same number of 

medications as in other studies [3, 4, 9, 39] performed in primary care. But compared 

to these studies [4, 9, 39] fewer patients had at least one DRP in our study, 84% 

compared to 87%, 93% and 98% respectively. This could be due to a larger, non-

selected patient group in this study. As a result of this the mean number of DRPs in 

this study was lower (2.2) than in the other studies mentioned above (2.5-3.5). In 

this study the most common DRP was unnecessary medication, which could be any 

kind of medication including PIMs. Unnecessary medication being the most 

common DRP is in line with other studies [3, 4], as well as medications from 

Anatomical Classification System classes “N- Nervous system”, “C - 

Cardiovascular system” and “A - Alimentary tract and metabolism”, causing the 

majority of DRPs. Changes in guidelines or recommendations during this time 

period, e.g. for folic acid and low dose ASA, may explain some of the DRPs in this 

study. Since almost all patients at Swedish nursing homes receive assistance with 

administration of drugs, compliance was not a common DRP in our study. The most 

common result of the medication reviews was withdrawal of drug therapy, which 

resulted in a decrease in both total number of drugs per patients and in PIMs. 

Seven clinical pharmacists participated in the medication reviews together with 

many GPs and nurses. The GPs accepted 80% of the clinical pharmacists’ 

suggestions, which indicates that this is a feasible method to use in primary care. A 

study rating the clinical importance of a sample of these DRPs and suggestions 

showed a significant clinical importance in the vast majority of them [40]. The study 

also included a non-selected group of patients, with many patients and GPs from 25 

different primary care centres, from all over Skåne. Identification of DRPs was done 

according to a well-documented method (LIMM) using both the medication list and 
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the symptom assessment (Phase-20). Another strength is that all medication reviews 

were conducted as team-based discussions. 

There are some limitations to this study. Not all patients at the included primary care 

centres received a medication review due to lack of resources (i.e. clinical 

pharmacists) and the medication reviews were done in everyday clinical practice. 

The pharmacist did not meet the patients and had no access to the patient records 

when preparing the medication reviews. At the team-meeting the team had access 

to the patient records and with the GPs knowledge of the patient, the actual DRPs 

were clarified. Another limitation is the lack of follow-up in a majority of the 

medication reviews. This was supposed to be done by the nurses as a part of ordinary 

care. The evaluation might have been performed, but forwarding the results to the 

pharmacist forgotten. As we evaluated medication reviews in everyday practice, 

there were no extra resources for such things as reminders to nurses. Another 

limitation could be the absence of a commonly used method for performing 

medication reviews and identifying PIMs. Since this was an evaluation of 

medication reviews performed according to a well-documented Swedish method 

(LIMM), we used the Swedish quality indicators [17] as the base for our analysis. 

These indicators are well-known and generally well accepted among Swedish GPs. 

The STOPP/START criteria on the other hand, is not well-known in Sweden and 

according to a study by Verdoorn et al [41], many identified DRPs were not 

associated with these criteria. 

To avoid mass significance we checked, by multiplying the observed p-values with 

the number of tests, that our results where significant at the 0.05 level according to 

Bland, Altman [31].  

Further studies, like a larger randomised controlled study comparing different 

settings, are needed, especially to see possible effects of medication reviews on 

health care utilisation. 

CONCLUSION 

This study confirms that medication reviews performed in everyday care are one 

way of improving drug use among elderly patients. The use of potentially 

inappropriate medications and use of three or more psychotropic drugs decrease 

after a medication review. The study also confirms that drug use is extensive in 

nursing home residents and elderly patients with homecare, and unnecessary drug 

therapy is a common problem in this population.  
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Tables 

Table 1. Baseline characteristics of included patients (n=1720). 

 Nursing home 

n= 1508 

Home care 

n= 212 

p-value 

Age, mean (SD) 87.7 (5.8) 86.3 (5.7) <0.01a 

Female n (%) 1123 (74.5) 142 (67.0) 0.02b 

Number of drugs per patient, mean (SD) 

 continuous drugs, mean (SD) 

 drugs as needed, mean (SD) 

11.2 (4.6) 

8.5 (3.6) 

2.8 (2.1) 

11.4 (4.3) 

9.2 (3.3) 

2.2 (2.0) 

0.59a 

<0.01a 

<0.01a 

Number of potentially inappropriate 
drugs, mean (SD) 

 Antipsychotics, mean (SD) 

 Long-acting benzodiazepines, mean 
(SD) 

 Anticholinergics, mean (SD) 

 Propiomazine, mean (SD) 

 Tramadol, mean (SD) 

0.30 (0.46) 

 

0.12 (0.33) 

0.06 (0.24) 

0.09 (0.29) 

0.02 (0.15) 

0.05 (0.23) 

0.27 (0.44) 

 

0.05 (0.21) 

0.10 (0.31) 

0.09 (0.29) 

0.05 (0.21) 

0.04 (0.20) 

0.35a 

 

<0.01a 

0.04a 

0.90a 

0.09a 

0.49a 

Patients with ≥ 1 PIM, n (%) 453 (30.0) 57 (26.9) 0.35b 

Patients with ≥ 3 psychotropics, n (%) 367 (24.3) 28 (13.2) <0.01b 

DRPs, mean (SD) 2.2 (1.9) 2.4 (1.8) 0.21a 

SD standard deviation 
a t-test, b Chi square test 

  



20 

Table 2. Number of patients using potential inappropriate medications before and after medication review. (n= 1720 

patients) 

 Before medication review After medication review p-valuea 

 Total Nursing 
home 

Home 
care 

Total Nursing 
home 

Home 
care 

 

Patients with 
antipsychotic
s, n (%) 

194 
(11.3) 

184 
(12.2) 

10 
(4.7) 

136 
(7.9) 

128 
(8.5) 

8 (3.8) <0.001 

Patients with 
anticholinergi
cs, n (%) 

158 
(9.2) 

139 
(9.2) 

19 
(9.0) 

72 
(4.2) 

60 (4.0) 12 
(5.7) 

<0.001 

Patients with 
propriomazine
, n (%) 

43 
(2.5) 

33 (2.2) 10 
(4.7) 

16 
(0.9) 

10 (0.7) 6 (2.8) <0.001 

Patients with 
tramadol, n 
(%) 

90 
(5.2) 

81 (5.2) 9 (4.2) 41 
(2.4) 

39 (2.6) 2 (0.9) <0.001 

Patients with 
long-acting 
benzodiazepin
es, n (%) 

112 
(6.5) 

90 (6.0) 22 
(10.4) 

62 
(3.6) 

51 (3.4) 11 
(5.2) 

0.001 

Patients with 
≥ 1 PIM*, n (%) 

510 
(29.7) 

453 
(30.0) 

57 
(26.9) 

299 
(17.4) 

266 
(17.6) 

33 
(15.6) 

<0.001 

Patients with 
≥ 3 
psychotropics
, n (%) 

395 
(23.0) 

367 
(24.3) 

28 
(13.2) 

296 
(17.2) 

274 
(18.2) 

22 
(10.4) 

<0.001 

*PIM Potentially Inappropriate Medication (antipsychotics, anticholinergics, propiomazine, tramadol and long-acting 
benzodiazepines) 
a Chi square test between total numbers (nursing home and home care together) 

 

 

Figure 1. Distribution of drug-related problems (n=1720 patients) 
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Figure 2. Distrubution of types of drug-related problems (DRP) according to Strand, Cipolle and Morleys definition. 
(n= 3868 DRPs) 

 

Figure 3. Distribution of types of suggested intervention recommendations (n=3860) 
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ABSTRACT 

Background 

Antipsychotics form a class of drugs which should be used with caution in the 

elderly due to a high risk of adverse events. Despite the risks and the modest effects 

their use is estimated to be high, especially in nursing homes. This study aimed to 

explore the effects of medication reviews on antipsychotic drug use for elderly 

primary care patients and describe the extent of, and reasons for, the prescription of 

antipsychotics. 

Methods 

In this cross-sectional study in primary care in Skåne, Sweden, patients ≥ 75 years 

living in nursing homes or in their own homes with home care were included. The 

effects of medication reviews were documented, as were the use of antipsychotics 

and the differences in characteristics between patients receiving or not receiving 

antipsychotics. 

Results 

A total of 1683 patients aged 87.6 (±5.7) was included in the analysis. Medication 

reviews reduced the use of antipsychotics by 23% in this study. Of the 206 patients 

using antipsychotics, 43% (n=93) had an approved indication while for 15% (n=32) 

the indication was not given. Antipsychotic drug use was more common with 

increasing number of drugs (p=0.001), and in nursing home residents (p<0.01). It 

was also more frequent in patients with cognitive impairment, depressive symptoms 

or sleeping problems.  

Conclusion 

The use of antipsychotic drugs is high in elderly patients in nursing homes. They 

are often given for indications that are not officially approved, or poorly 

documented.  Medication reviews appear to offer one useful strategy for reducing 

excessive use of these drugs.  
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KEY POINTS:  

• Potentially inappropriate antipsychotic drug use is high among 

elderly patients in nursing homes. 

• The use correlates with age and number of drugs. 

• Medication reviews reduced the antipsychotics drug use by 23% in 

this study and could be one way of addressing the problem. 
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INTRODUCTION 

The Swedish Board of Health and Welfare published a report in 2010 with quality 

indicators for treatment of elderly patients [1]. The report points to antipsychotics 

as a medication group which should be used with caution in the elderly. Prescription 

of antipsychotics should be limited to patients with psychotic events and perhaps to 

aggressive patients with dementia [1]. Antipsychotics have a high risk of adverse 

events, such as extra-pyramidal symptoms, cognitive impairment, sedation and 

orthostatic hypotension as well as an increased risk of stroke and premature death 

in patients with dementia [2]. The use of antipsychotics for treatment of behavioral 

and psychological symptoms in dementia (BPSD) is still high, despite warnings 

from, for example, the US Food and Drug Administration (FDA), concerning the 

use of antipsychotics in patients with dementia [3]. Moreover, the evidence for the 

efficacy of antipsychotics for treating BPSD is at best modest for aggression, and 

very weak for other symptoms [4]. 

Prescription of antipsychotics for elderly patients with multiple co-morbidities 

seems to be high and often for indications that are not officially approved. A 

Swedish study from 2004 [5], supported by the findings from other studies [3, 2, 6, 

7] reporting that 25-30% of patients in nursing homes were given antipsychotics, 

often without a clear indication. 

Medication reviews provide a possible strategy to improve the situation. A 

medication review is a method to analyse, review and follow-up an individual’s drug 

therapy. The review is done in a structured and systematic way, according to local 

guidelines and routines [8]. 

The aim of the present study was to study the effects of medications reviews on 

antipsychotic drug use in elderly patients. We also wished to explore the extent and 

justification for the prescription of antipsychotics for elderly patients in everyday 

practice and whether there were significant differences between patients receiving 

antipsychotics and those not so treated.  

 

METHOD 

This was a cross-sectional study to examine the use of antipsychotics in elderly 

patients listed at private primary healthcare centres in Skåne, Sweden and also to 

see if medication reviews could impact the antipsychotic drug use. It was based on 
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everyday clinical practice in primary care with regular general practitioners (GPs), 

nurses and clinical pharmacists. 

Setting 

Almost all patients in Sweden are registered with a general practitioner (GP) as their 

primary care provider. Primary care in Skåne (region in southern Sweden) is 

provided by public or private primary care centres, which are all funded by the 

county council and financed by taxes. At the time of the study, there were 151 

primary care centres in Skåne and 43% of these were private. During 2011-2012, 

the private primary care centres in Skåne were offered medication reviews guided 

by a clinical pharmacist. A total of 25 out of 65 centres accepted. Seven clinical 

pharmacists were involved in the medication reviews and they all had at least three 

years’ experience of performing medication reviews. Patients aged 75 years or 

older, living in nursing homes or their own homes with municipally provided home 

care who received a medication review were included in this study. For patients 

having more than one medication review, only the first one was included in the 

analysis. 

Medication reviews according to the LIMM model 

The LIMM (Lund Integrated Medication Management) model has been described 

earlier [9, 10] so the principal features are only briefly outlined here. A nurse did a 

symptom assessment using PHASE-20 (Pharmacotherapeutical Symptom 

Evaluation, 20 questions) [11], including medical information such as current 

diagnosis, blood pressure, pulse, weight (measured by the nurse) and creatinine 

levels, as well as questions about symptoms such as dizziness, cognitive impairment 

and anxiety. This was sent together with a medication list to the pharmacist. The 

pharmacist used this information to identify drug-related problems and suggest 

recommendations to overcome these problems. All this was then discussed at a 

team-meeting with the GP caring for the patient, the pharmacist, the nurse and in 

some cases the carer. Based on the discussion, notes in the medical record and 

his/her clinical knowledge, the GP then decided on appropriate measures. The 

results of the changes were followed up at 4-8 weeks by the nurse and forwarded to 

the pharmacist. 

All data were collected in an Access database. Patient anonymity was accomplished 

by using a non-traceable id-number. 
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Data collection 

For all patients, age, gender, type of housing (nursing home or ordinary home with 

home care), number of medications, use of antipsychotics, indications for this and 

symptoms (from PHASE-20) were recorded. As this was a retrospective analysis, 

the information available was from the medication review/the team meeting, i.e. 

symptom assessment form, medication list and suggested recommendations from 

the pharmacist. We had no access to the medical record during the analysis.  

All patients receiving antipsychotics were identified by review of the medication 

lists. Antipsychotics in this study included the following Anatomical Therapeutic 

Chemical Classification System (ATC) [12] groups: all drugs in N05A, except for 

lithium, and R06AD01 (alimemazine). For all patients treated with antipsychotics 

the reason/indication was identified using the symptom assessment form, the 

medication list and the list of suggested recommendations from the pharmacist. A 

judgement whether the reason/indication was appropriate or not was done. 

According to the Swedish quality indicators [1] the following indications were 

regarded as appropriate: Psychotic conditions, other disease with psychotic 

symptoms and dementia with BPSD such as severe aggressiveness. All other 

indications were regarded as potentially inappropriate. For patients with Lewy body 

dementia, all indications were regarded as inappropriate. If no reason/indication 

could be found this was registered.  

We also noted whether the use of antipsychotics was discussed during the 

medication review, and whether any changes to therapy were made. 

Data analysis 

Descriptive analysis included average age and sex distribution of the patients, 

number of drugs, type of living, use of antipsychotics and the type of antipsychotics 

drugs used. Percentage of patients with an appropriate indication for antipsychotics 

was analysed and for what indications. Distribution of types of DRPs, suggested 

intervention recommendations and the related treatment adjustments were also 

determined. 

Data were analyzed using IBM SPSS version 23 [13]. Categorical versions of 

continuous variables in the PHASE-20 were dichotomizing these variables into ‘No 

or Small problems’ (none or small problems in the original data) and ‘Moderate or 

Severe problems’ (moderate or severe in the original data). Differences in 

proportion of symptoms between patients who were/were not prescribed 

antipsychotics, was tested using a x2-test on a two-way table. Resident 

characteristics were assessed for their association with prevalent antipsychotic use 

in univariable logistic regression models. Variables with p-values under 0.20 were 
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used in an adjusted multivariable logistic regression model and we used the 

likelihood ratio test to produce p-values. 

A significance level of 0.05 was used. 

 

RESULT 

A total of 1683 patients were included in the analysis and of these 12% (n=206) 

used antipsychotics. The patients included had a mean age of 87.6 years and on 

average, used 10.9 drugs (range 1-29). Polypharmacy was frequent with 95% using 

5 or more drugs and 58% using 10 or more drugs. A majority of the patients were 

females and lived in nursing homes (Table 1). 

During the medication review, the pharmacist brought up the treatment with 

antipsychotics as a problem for all patients in home care (n=8) and in 80% (n=158) 

of the cases in nursing homes. The most common drug related problems (DRPs) 

were wrong drug (60%), unnecessary drug therapy (18%) and adverse events (16%). 

The most common advice offered was to evaluate the efficacy and possible adverse 

effects of the drug therapy (48%), followed by withdrawal of drug (19%) and 

progressive lowering of dose (19%). This advice was acted upon by the doctor in 

about one quarter of the cases, both in nursing homes and home care. 

Before medication review 206 patients used antipsychotics, 198 in nursing homes 

and 8 in home care. After medication review this had decreased to 157 patients, i.e. 

a decrease of 23%. For two of the patients receiving two antipsychotics drugs, one 

was withdrawn following the medication review. 

Of the 206 patients using antipsychotics, only 43% (n=93) had an approved 

indication while for 15% (n=32) no indication was given (Table 2). The most 

common indications recorded were psychosis or psychotic symptoms (n=80), 

anxiety (n=61), none specified (n=32) and dementia (n=19). Nine patients were 

prescribed two antipsychotic drugs at the same time. Of the patients on 

antipsychotics, 66.5% of those in nursing homes had used the antipsychotic drug for 

more than three months, compared to 50% in the home care-group.  

The antipsychotics most commonly used were risperidone (n=92), haloperidole 

(n=45), olanzapine (n=26) and alimemazine (n=21). 

The use of antipsychotics among patients in nursing homes was more common 

(13.4%) than in patients with home care (3.8%) (p<0.001).  There was a no 

significant difference between the sexes in the use of antipsychotics, men 14.3% 

compared to women 11.4% (p=0.12). Among patients with antipsychotics the use 
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of ≥10 drugs were more common (65.5%) than in patients without (57%) (p=0.02). 

Fewer of the patients using antipsychotics could participate (fully or partly) in 

answering the symptom assessment compared to those not using antipsychotics 

(43.0% vs 57%, p<0.001). In the group receiving antipsychotics, cognitive 

impairment, depressive symptoms, anxiety and feeling tired was more common in 

the symptom assessment than among those not on antipsychotics (Table 3). 

Older patients had lower odds of being prescribed antipsychotics [OR=0.96 (0.94-

0.99)], while nursing home resident had higher odds [OR=4.20 (2.03-8.66)]. 

Increased number of drugs was also associated with higher odds of being prescribed 

antipsychotics [OR=1.06 (1.03-1.09)] (Table 1). 

 

DISCUSSION 

Our study shows that medication reviews offer a useful strategy for reducing 

excessive use of antipsychotic drugs. We found that the use of antipsychotics in 

nursing homes is common, often without an approved indication and that in many 

cases the patients had had the treatment for more than three months. We also found 

that patients on antipsychotics more often reported symptoms such as anxiety, 

depressive symptoms and cognitive impairment. The use of antipsychotics 

decreased with age, but increased with nursing home residency and number of 

drugs.  

In the majority of the medication reviews for patients with antipsychotic drugs, the 

use was discussed during the team-meeting. Action was taken by the doctor in 25% 

of the cases and the use of antipsychotics was decreased by 23%. Compared to 

acceptance rates to pharmacist recommendations during medication reviews 

including all kinds of drugs, 25% is a small percentage [14-16, 10]. This could be 

due to the need of tapering antipsychotics slowly or perhaps the doctors need more 

time to consider the suggestions before acting. Since this was a study in everyday 

practice with no extra resources for follow-up, the only decisions recorded were 

those taken at the team-meeting. It is possible, however, that the doctor acted upon 

given advice, some time after the team meeting. 

In our study 13% of patients in nursing homes had a prescription for antipsychotics. 

This is in line with other studies [17, 18]. However, an American study showed 

variations between 14.8-70.6% [19] depending on setting.  

According to a study by Kamble et al one third of dementia patients in nursing 

homes get antipsychotics, men more often than women [20]. Another study [17] 

reported that the use of antipsychotics was higher for women, patients with 
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polypharmacy and those with decreased functional status. In our study, 

antipsychotic use was more prevalent in nursing home residents, in patients with 

many drugs and in younger patients. Around 57% of the patients using 

antipsychotics in this study did not receive the drug for an approved indication. This 

is lower than in a recent Canadian study, where 70-80% of the use was regarded as 

potentially inappropriate [21]. However, the Canadian data was collected in 2006-

2007, i.e. before the FDA-warnings about antipsychotic drugs use in dementia 

patients. The most common drugs used were risperidone and haloperidole, which is 

in line with the recommendations for the use of antipsychotics in Sweden [1]. 

We know that patients in nursing homes are old, use many medications and that they 

are susceptible to the negative effects of antipsychotic drugs [1]. FDA (US Food 

and Drug Administraion) has issued a warning for increased morbidity and mortality 

in patients with dementia treated with antipsychotics [3]. Antipsychotics are 

however frequently used to treat psychiatric symptoms in patients with dementia 

[22, 19]. 

According to the Swedish indicators [1], treatment effects of antipsychotics should 

be evaluated and attempts at lowering the dose should be undertaken within two 

weeks after initiation of therapy. There are studies showing that multi-dose 

dispensing leads to increased treatment times in general [23] and that multi-dose 

dispensing is common at Swedish nursing homes which could be one explanation 

to the higher rates of antipsychotic use in the nursing homes. It is also possible that 

patients with conditions such as severe BPSD cannot stay at home but are instead 

moved into a nursing home. This is in line with a French study [24] indicating that 

for Alzheimers patients, treatment with antipsychotics is more common in nursing 

home than in home care. 

The study included a non-selected group of patients, with many patients and GPs 

from 25 different primary care centres, in the Skåne region. There were seven 

clinical pharmacists who participated in the team-based medication reviews. The 

study was done in everyday practice, reflecting the actual use of antipsychotics and 

the problems associated with that use.  

Our study has some limitations. Antipsychotics were not the only focus in the 

medication reviews, even though their use was discussed as a problem in the vast 

majority of the reviews. The participating doctors and pharmacists may have had 

different priorities. The medication reviews were conducted in everyday clinical 

practice, with limited resources, including the number of clinical pharmacists, so 

that not all patients at the included primary care centres received a medication 

review and follow-up information was not routinely collected. Nor did we have 

access to patient records during the analysis and therefore we could not establish the 

connection between onset of symptoms and the timing of the prescription of 

antipsychotics. Furthermore, as this was a cross sectional observational study, the 



10 

findings are limited to reporting associations and cannot infer causality, as for 

example, in relation to the link between the use of antipsychotics and the frequency 

of cognitive impairment, depressive symptoms and sleeping disorders. 

 

Future studies with improved follow-up are needed to evaluate the long-term effects 

of medication reviews on antipsychotic use as well as to establish the link between 

polypharmacy and antipsychotics drug use. 

 

CONCLUSION 

The use of antipsychotic drugs was high in this population of elderly patients in 

nursing homes in Sweden, particularly in those with cognitive impairment, 

depression or difficulty in communication. They are often prescribed for indications 

that are not officially approved, or poorly documented.  Medication reviews appear 

to offer a useful strategy for reducing excessive use of these drugs, and should be 

explored in subsequent studies.  
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Table 1. Baseline characteristics. 

 Antipsychotic 

drug use 

 

Overall 

Unadjusted Adjusteda 

Yes 

n=206 

No 

n=1477 

OR (CI) p-

value 

OR (CI) p-value 

Female, n (%) 140 

(68.0) 

1080 

(73.1) 

1220 

(72.5) 

1.29 

(0.94;1.77) 

0.11 0.80(0.60;

1.11) 

0.17 

Age, mean (SD) 86.3 

(5.9) 

87.8 

(5.7) 

87.6 

(5.7) 

0.96 

(0.94;0.98) 

0.001 0.96 

(0.94;0.99) 

0.02 

Nursing home 

residents, n (%) 

198 

(96.1) 

1276 

(86.4) 

1474 

(87.6) 

0.26 

(0.13;0.53) 

<0.001 4.20 

(2.03;8.67) 

<0.0001 

Number of 

drugs per 

patient (except 

antipsychotics), 

mean (SD) 

12.2 

(4.6) 

10.9 

(4.5) 

10.9 

(4.5) 

1.01 

(0.98;1.04) 

0.56 1.06 

(1.03;1.10) 

0.001 

aNagelkerke R2 0.05, Hosmer-Lemeshow goodness-of-fit p=0.58 

 

Table 2. Indications for use of antipsychotics. n= 215, with 9 patients having 2 antipsychotics (i.e. 206 
patients) 

 n (%) Approved indicationa 

Psychosis or psychotics 
symptoms 

80 (37) 77b 

BPSD 11 (5) 11 

Nausea 4 (2) - 

Anxiety 61 (28) - 

Depression 1 (0.5) - 

Dementia 19 (9) - 

Bipolar disease 6 (3) 5c 

Sleep 1 (0.5) - 

None specified 32 (15) - 

aAccording to Swedish National Board of Health and Welfare. (2010). [Indicators for the evaluation of quality in 
drug use of the elderly]. 
b3 patients with lewy body dementia treated with antipsychotics for psychotic symptoms 
colanzapine approved 
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Table 3. Symptoms from PHASE-20a assessment and their frequencies in patients with or without 
antipsychotic drugs. 

Symptoms Antipsychotic use 

(n=206) 

No antipsychotic p-valueb 

Sleeping problems 24.9% 18.6% 0.025 

Depression 41.0% 27.6% <0.001 

Fatigue 60.0% 50.5% <0.01 

Cognitive impairment 69.8% 56.0% <0.001 

Anxiety 51.7% 30.0% <0.001 

Irritability 41.0% 27.6% <0.001 

Dizziness 37.1% 36.3% n.s. 

Participation in answering 
symptom assessment 

43.0% 57.0% <0.001 

a Pharmacotherapeutical Symptom Evaluation, 20 questions 
b Chi-square test 
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