
LUND UNIVERSITY

PO Box 117
221 00 Lund
+46 46-222 00 00

Drug-related problems in the elderly - Interventions to improve the quality of
pharmacotherapy

Midlöv, Patrik

2006

Link to publication

Citation for published version (APA):
Midlöv, P. (2006). Drug-related problems in the elderly - Interventions to improve the quality of
pharmacotherapy. [Doctoral Thesis (compilation), Family Medicine and Community Medicine]. Department of
Clinical and Experimental Pharmacology, Lund University.

Total number of authors:
1

General rights
Unless other specific re-use rights are stated the following general rights apply:
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors
and/or other copyright owners and it is a condition of accessing publications that users recognise and abide by the
legal requirements associated with these rights.
 • Users may download and print one copy of any publication from the public portal for the purpose of private study
or research.
 • You may not further distribute the material or use it for any profit-making activity or commercial gain
 • You may freely distribute the URL identifying the publication in the public portal

Read more about Creative commons licenses: https://creativecommons.org/licenses/
Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove
access to the work immediately and investigate your claim.

https://portal.research.lu.se/en/publications/9d317b1c-05e1-4afb-a861-03d316f83a00


 
 
Drug-related problems in the elderly 

  
-     Interventions to improve the quality of 

pharmacotherapy 
 
 

by 
 
 
 

Patrik Midlöv 
 
 

 

 
 
 

Clinical and Experimental Pharmacology 
Department of Laboratory Medicine 

Lund University 
Lund 2006 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ISBN 91-85559-04-0 
© 2006 Patrik Midlöv 

Media-Tryck Lund 

 2



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

To my family 

 3 
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ABBREVIATIONS 
 
 
 
 
ADL Activity of daily living  

ADR Adverse drug reactions  

ADWE Adverse drug withdrawal event  
ATC Anatomical therapeutic chemical classification system. In the Anatomical 

Therapeutic Chemical (ATC) classification system, the drugs are divided 

into different groups according to the organ or system on which they act 

and their chemical, pharmacological and therapeutic properties. 

CI Confidence interval 

DDD Defined daily dose. The assumed average maintenance dose per day for a 

drug used for its main indication in adults. 

DRP Drug-related problems 

GP General Practitioner 

NSAID Non-steroidal anti-inflammatory drugs 

OTC Over the counter. Drugs sold without a prescription. 

SAA Serum anticholinergic activity 

SSRI Selective serotonin re-uptake inhibitor 
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  INTRODUCTION 

INTRODUCTION  
The number of elderly in the Swedish population has increased during the last forty 
years. In 2005 17% were 65 years or older and 9% were 75 years or older (www.scb.se). 
Elderly people often use many drugs (Straand and Rokstad 1999), in particular those 
residing in nursing homes (The National Board of Health and Welfare 1999).  
Pharmacotherapy can effectively cure, prevent or palliate many conditions in late life. 
Drug-related problems (DRP) are however common in elderly patients (Hanlon et al. 
2003). Drug-related problems has been defined as “an event or circumstance involving 
drug treatment that actually or potentially interferes with a patient’s experiencing an 
optimum outcome of medical care” (Hepler and Strand 1990).  With this definition DRP 
include e.g. drug use without an indication, drug interactions, subtherapeutic dosage, 
overdosage, noncompliance, drug interactions and adverse drug reactions (ADRs). All 
medications have adverse effects with varying clinical consequences and severity. 
These adverse effects can result from medications taken individually or can result from 
pharmacokinetic and pharmacodynamic interactions of medications being taken in 
combination (Kostoff and Delafuente 2006). Elderly patients are more susceptible to 
ADR than younger patients. This is due to the fact that elderly use many drugs but also 
due to physiological changes with increasing age that affects the pharmacokinetics and 
pharmacodynamics. However, in the absence of disease, the decline in physiological 
functions most often causes no symptoms.  
The potential risk of drug-drug interactions is increased with the number of drugs used 
and age (Seymour and Routledge 1998; Veehof et al. 2000). Since the interactions are 
more common in frail patients, the consequences are likely to be worse than in younger 
individuals. If the physician is aware of potential interactions these can many times be 
avoided by choosing other drugs. If this is not possible, drug dosages have to be 
adjusted and pharmacotherapy more cautiously evaluated.  
Adverse drug events are common preventable causes of emergency medical admissions 
in the elderly (Chan et al. 2001). Studies have shown that 15-22% of the hospitalised 
elderly patients are admitted because of DRP (Bero et al. 1991; Roughead et al. 1998; 
Cooper 1999). Drug-related problems thus cause much suffering for the elderly patients 
and great costs for the society. 
Appropriate pharmacotherapy should however not be withheld because of the risks of 
DRP in treating elderly. The pharmacotherapy should instead be adjusted to the 
individual patient. 

Pharmacotherapy in primary care 
In the county of Skåne, in southern Sweden, general practitioners (GPs) prescribe 69% 
of all drugs that are prescribed to elderly patients (Apoteket 2006). The responsibility 
for medication management in Swedish nursing homes as well as for elderly patients in 
ambulatory care in general relies on GPs. Before admission to nursing homes elderly 
may be prescribed numerous drugs from different physicians. It is known that patients 
who receive prescriptions from more than one physician are more likely to receive 
inappropriate medications (Piecoro et al. 2000; Dhalla et al. 2002). Thus it is important 
that one physician has the overall responsibility for the patient’s pharmacological 
treatment. For the frailest patients, elderly in nursing homes, this is especially important. 
When a patient is living in a nursing home the GP should, if not before, have complete 
information on the patient’s medications. Admission to a nursing home could provide a 
good opportunity to review and improve the elderly patient’s pharmacotherapy. In a 
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Canadian study the prevalence of inappropriate prescriptions decreased after nursing 
home admission (Dhalla et al. 2002) whereas in an American study there was no 
significant change (Zuckerman et al. 2005). 
In Sweden general practitioners are allowed to prescribe all approved drugs and 
prescriptions are valid for one year. Patients with medications for chronic use are often 
prescribed their medications once a year, at a yearly check-up. Pharmacotherapy should 
thus be evaluated at least once a year. If the GP does not have time to do this, there may 
be a risk of drugs being used for longer periods than there is need for.  
Even if the physician is responsible for the prescribing of drugs, the patient’s role in 
prescribing is increasing. According to Swedish legislation in the late 1990ies patients 
have an increasing role in all treatment decisions.  Patients have of course influence on 
medication adherence (the patient’s use of the right drug in the correct dose at the right 
interval). Patients’ knowledge of the drugs is positively associated with their adherence 
(Barat et al. 2001). Several other factors influence medication adherence: (1) patient 
variables such as age, gender, personality, beliefs, etc, (2) health status and disease, (3) 
characteristics of the medicines, (4) economic factors, and (5) physician factors 
(Balkrishnan 1998). It has been shown that patients are more motivated to use their 
medications as instructed if their belief in its necessity outweighs their concerns about 
taking it (Horne and Weinman 1999). Lack of adherence i.e. underuse of medications 
may lead to therapeutic failure. In a review on the pharmacological treatment of 
congestive heart failure it was stated that angiotensin-converting enzyme inhibitors were 
underused, were often prescribed at clinically insufficient doses, and were used more 
often in “young” elderly nursing home residents (Litaker and Chou 2003). There might 
however be rational reasons for this underuse of drugs. Doses may be lower than 
recommended because of previous drug-related problems. 
It is not only the elderly patient that does not know what drugs are used. In a Canadian 
study the family physicians were often unaware of all the medications their patients 
were actually taking (Frank et al. 2001). If the GP is not aware of concomitant 
medications, it is not easy to adjust doses because of possible interactions, thus there 
may be an increased risk of interactions and ADR.  
In many parts of Sweden it is difficult for the GP to be aware of all their patients’ 
medications. Patients may receive prescriptions from several physicians. There are 
different systems of medical records in different clinics. The medical records that do not 
belong to the own clinic are not accessible to any other physician. In many cases the 
GPs not even have access to their own medical records when they are seeing patients in 
nursing homes. One reason for this is that in many parts of Sweden the GP-practices and 
the nursing homes are run by different caregivers. 

Pharmacological alterations with age 
Elderly are because of pharmacological alterations more susceptible to DRP. Decline of 
physiological functions is a gradual ongoing process. An abrupt decline in any function 
is always due to disease or external causes, such as drugs, and not to normal aging. The 
inter-individual variability is greater in elderly than in younger adults. Individuals 
become more dissimilar as they age. Some healthy elderly may not be very affected by 
pharmacological alterations whereas others have become very susceptible to adverse 
effects of drugs. It is important to be aware that side effects can occur with drugs and 
drug doses unlikely to produce side effects in young adults. 
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Absorption of drugs 
Drugs can be administered in different ways. The most common and important way is 
orally. The absorption of orally taken drugs depends on the function of ventricle, 
intestines and the blood flow to the intestines. Although the functions of these organs 
may decrease with age, absorption of most drugs is not diminished with age (Turnheim 
2003). The absorption of drugs administered as intramuscular or subcutaneous 
injections may be diminished in elderly because of reduced tissue blood perfusion. This 
is also true for transdermal administration of drugs (Turnheim 2003). 
Distribution of drugs 
The increase in percentage of body fat and the reduction in total body water result in 
changes in the distribution of drugs depending on lipid solubility. Since the volume of 
distribution is increased, the elimination half-life of lipid-soluble drugs is increased. 
This affects for example medium- and long-acting benzodiazepines that can accumulate 
in the body.  
Some drugs are bound to plasma proteins in blood. Even if plasma albumin level may 
decrease in the elderly, this is rarely of clinical importance as drug elimination increases 
when the unbound drug concentration is increased. 
Metabolism and elimination of drugs 
Metabolism of drugs depends on hepatic blood flow, the function and capacity of drug-
metabolising enzymes in the liver. These parameters are reduced in the elderly. 
Concomitant medications and diseases are factors that further affect drug metabolism in 
the liver.  
The nutritional status of a patient has effect on the rate of drug metabolism. In frail 
elderly, drug metabolism is diminished to a greater extent than in elderly with normal 
body weight (Walter-Sack and Klotz 1996; Vestal 1997). Very old individuals often 
loose weight. There is thus a risk that these patients receive higher doses per unit 
bodyweight than younger heavier patients. 
Renal function in elderly is about 50% of that in young adults. This is a progressive 
decline that starts as early as age 30 and continues throughout life. Serum creatinine is 
not a good measure of renal function in elderly because muscle mass is reduced. 
Creatinine clearance should be used instead. 
The decrease in renal function is the most important change in pharmacokinetics in the 
elderly as a group and the physician should always adjust drug dosages according to 
renal function. Many drugs are affected by decreased renal function e.g. digoxin, 
metformin.  
Pharmacodynamic alterations with increasing age 
Most organ systems are more vulnerable in the elderly. In general this means an 
increased sensitivity to unwanted effects of drugs. Age-related changes in 
pharmacodynamics may occur at the receptor or signal-transduction level. A third 
possibility is that homeostatic mechanisms may be attenuated (Turnheim 2003).  
Elderly patients are more susceptible to anticholinergic effects. Serum anticholinergic 
activity (SAA) can be detected in most older persons and even low SAA is associated 
with cognitive impairment (Mulsant et al. 2003). Elderly patients taking anticholinergic 
drugs are more likely to be mildly cognitively impaired and have an increased risk of 
delirium (Han et al. 2001; Lechevallier-Michel et al. 2005; Ancelin et al. 2006). 
Anticholinergic effects include tachycardia, urinary retention, constipation, dry mouth, 
and delirium. These are common symptoms in elderly patients and it is important to 
have anticholinergic effects of drugs in mind in these cases. Drugs with anticholinergic 

 13 
 



INTRODUCTION   

properties are e.g. many anti-psychotic drugs, tricyclic antidepressants and drugs against 
urinary incontinence. 
The frequency of ADR caused by non-steroidal anti-inflammatory drugs (NSAID) 
increases with age (Wolfe et al. 1999). Use of NSAID is quite common in all age 
groups. The symptoms of these ADR may initially be vague as e.g. tiredness. This could 
then be the only symptom of anaemia due to gastrointestinal bleeding.  
There is a loss of blood vessel distensibility with age. This can partly explain the 
increase of systolic blood pressure. Aging is also associated with a reduction in 
baroreflex-mediated heart rate response to hypotensive stimuli (Verhaeverbeke and 
Mets 1997; Lakatta and Levy 2003). Drugs that lower the arterial blood pressure cause 
postural hypotension more often in the elderly. Postural hypotension contributes to the 
risk of syncope and falls especially in the elderly (Verhaeverbeke and Mets 1997). In 
case of postural hypotension, drug treatment should always be reviewed. It is not only 
cardiovascular drugs that may cause postural hypotension; many anti-psychotic drugs 
may also have this adverse effect.  
Elevated blood pressure play however an important role in the development of brain 
complications of hypertension and reduction of abnormally elevated blood pressure 
safely and effectively decreases morbidity and mortality rates in the elderly (Amenta et 
al. 2002).  

Inappropriate medications in the elderly 
Inappropriate prescribing can be defined as prescribing that does not agree with 
accepted medical standards (Hanlon et al. 2001). In Sweden the National Board of 
Health and Welfare has recommended physicians to avoid or minimise the prescribing 
of drugs considered to be inappropriate to elderly patients (The National Board of 
Health and Welfare 2003). Similar recommendations have been made in different 
countries. In many scientific studies medications are deemed as inappropriate to the 
elderly according to Beers criteria. According to Beers criteria and different national 
recommendations, the use of long-acting benzodiazepines and anti-psychotic drugs 
should be avoided in the elderly. Inappropriate drug use is common among nursing 
home residents (Dhalla et al. 2002; Hagen et al. 2005) as well as in prescribing to 
elderly ambulatory care patients (Goulding 2004).  
Benzodiazepines 
Benzodiazepines are widely used and their use is highest among the elderly (Flaherty 
1998). In the county of Skåne GPs prescribe 74% of all benzodiazepines that are 
prescribed to patients older than 65 years and 81% of all benzodiazepines that are 
prescribed to patients 75 years or older (Apoteket 2006).  
Approved indications for the use of benzodiazepines are the same for elderly patients as 
for younger adults. Anxiety and insomnia are the most common indications. Selective 
serotonin re-uptake inhibitors (SSRI) are however the first-line treatment for generalised 
anxiety disorder (Baldwin and Polkinghorn 2005). Benzodiazepines are also prescribed 
for multiple concomitant physical and psychological problems (Bogunovic and 
Greenfield 2004).  
Elderly patients in nursing homes often receive benzodiazepines inappropriately 
(Oborne et al. 2003). Sometimes elderly patients in nursing homes are treated with 
benzodiazepines without actually talking to their nurse or physician (Holmquist et al. 
2005). Benzodiazepines are more likely to accumulate in the elderly due to alterations in 
pharmacokinetics. Alterations in pharmacodynamics can be even more important in 
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explaining the altered response to benzodiazepines (Bogunovic and Greenfield 2004). 
Reducing benzodiazepine use by elderly patients is important for several reasons. Long-
term use of benzodiazepines can accelerate cognitive decline in elderly patients 
(Paterniti et al. 2002). The elderly experience excessive sedation from benzodiazepines 
compared with younger individuals (Lechin et al. 1996).  Benzodiazepine use by elderly 
patients are not only associated with cognitive side effects (Lechin et al. 1996; Gray et 
al. 1999), but also increases the risk of falls and hip fractures (Ray et al. 2000; Wang et 
al. 2001). These fractures lead to hospitalisation costs. In a European study it was 
estimated that costs of accidental injuries related to benzodiazepine use in the EU varied 
between Euro 1500 and 2200 millions each year. More than 90% of these costs were in 
the elderly with fractures as the major contributor (Panneman et al. 2003).  
Benzodiazepine withdrawal may play a role in the occurrence of delirium in the elderly. 
Thus, abrupt discontinuation of benzodiazepines might be difficult. Withdrawal 
symptoms include tremor, agitation, insomnia and seizures (Turnheim 2003). If 
benzodiazepines are used in the elderly, short-acting benzodiazepines such as oxazepam 
are preferred, because they do not accumulate in the blood. Long-acting 
benzodiazepines are associated with a higher risk of ADR, such as falls (Ray et al. 
2000). If short-acting benzodiazepines are used they should be prescribed with caution, 
at low doses, and for short periods. As with all pharmacotherapy the effects should be 
evaluated. 
Anti-psychotic drugs 
In the county of Skåne GPs prescribe 57% of all anti-psychotic drugs that are prescribed 
to patients older than 65 years and 72% of all anti-psychotic drugs that are prescribed to 
patients 75 years or older (Apoteket 2006). Anti-psychotic drugs are associated with 
high risk of unwanted effects in the elderly.  There is an increased risk of well-known 
adverse effects as tardive dyskinesia and parkinsonism (Avorn et al. 1995; Woerner et 
al. 1998). Other adverse effects e.g. worsening cognitive decline (McShane et al. 1997) 
are also more frequent in the elderly. Most of these drugs are not well-studied for other 
diagnoses than psychotic diseases. In treatment of dementia, the efficacy of  anti-
psychotic drugs is low, and the efficacy rate is equivalent to the side effect rate (Lanctot 
et al. 1998). Despite these facts anti-psychotic drugs are often used in elderly without a 
psychotic disorder. In a British audit-study in primary care, it was found that the use of 
anti-psychotic drugs was infrequent, but most was unsatisfactory (Mortimer et al. 2005). 
The lack of psychotic disorder diagnosis among the users of these drugs was common. 
In Sweden there is often a lack of documentation of indications and evaluations when 
elderly are treated with anti-psychotic drugs (Holmquist et al. 2003). In a Norwegian 
study on nursing home residents clinically relevant medication problems were identified 
in 76% of the patients and anti-psychotics were the class most often involved (Ruths et 
al. 2003). Several studies have confirmed that elderly patients in nursing homes or in 
their own homes are prescribed anti-psychotic drugs without a correct indication 
(Golden et al. 1999; The National Board of Health and Welfare 1999; Ruths et al. 2001; 
Fahey et al. 2003; Hagen et al. 2005). In an Australian study on nursing home residents 
the proportion of patients taking anti-psychotics was 24% in 2003 and this was roughly 
the same as in 1993 (27%) and in 1998 (23%) (Snowdon et al. 2005). To reduce the use 
of anti-psychotic drugs in the elderly is still an important issue.  
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Delirium in the elderly 
Delirium or confusion is more frequent in advanced age. It is a common ADR among 
elderly in Sweden (SWEDIS 2004). Delirium is a very painful condition both to the 
patients and to family members or personnel involved in the care of the elderly. It is 
also a very harmful condition. Patients with delirium have an increased risk of 
dementia, higher mortality and worse physical and cognitive status (Francis et al. 1990; 
Rockwood et al. 1999; McCusker et al. 2001). 
Delirium can sometimes be misdiagnosed. Dementia has some symptoms in common 
with delirium but dementia is characterised by a more slow on-set and slow progression 
of symptoms. Delirium on the other hand has a more rapid on-set and greater fluctuation 
in symptoms. There is mostly an external cause to delirium. The most common causes 
are drugs and diseases. In other words whereas dementia cannot be cured, delirium can 
by removing the external cause.  
Some of the symptoms in delirium are also common in depression in the elderly. 
Depression is common among elderly (Samuelsson et al. 2005). It is often under-
diagnosed and inadequately treated (Bergdahl et al. 2005). Selective serotonin re-uptake 
inhibitors (SSRI) are often effective in treating elderly patients with depression.  
Many drugs can predispose or actually cause delirium in elderly. Postoperative 
confusion is for example more frequent in long-term benzodiazepine users (Kudoh et al. 
2004). Other drugs that may cause delirium are e.g. anti-psychotics, drugs against 
urinary incontinence, corticosteroids, anti-epileptics and drugs that lower blood 
pressure. Usually the main suspects for causing drug-induced cognitive impairment are 
the anticholinergic and anti-psychotic drugs, and these should be the first drugs to be 
discontinued (Moore and O'Keeffe 1999; Alagiakrishnan and Wiens 2004). 
In an American study on hospitalised elderly persons five independent precipitating 
factors for delirium were identified: use of physical restraints, malnutrition, more than 
three medications added, use of bladder catheter, and any iatrogenic event (Inouye and 
Charpentier 1996). 

Polypharmacy 
There is no universal definition of polypharmacy. One common definition is the use of 
five or more drugs. Another definition is the use of more drugs than clinically 
necessary. On average elderly people in Swedish nursing homes have been reported to 
use ten drugs and elderly people living in their own homes five drugs (The National 
Board of Health and Welfare 2002). In a Danish study on 75-year-old persons living in 
their own homes only 3% did not take any drugs. The average number of drugs in use 
was 5.4 and 34% used five or more drugs (Barat et al. 2000). Polypharmacy is in other 
words widespread in the population, especially among the elderly (Bjerrum et al. 1998). 
Polypharmacy increases the risks of ADR, interactions and incorrect drug use (LeSage 
1991), thus increases the risk of DRP and drug-related costs. There is also a clear 
relation between falling and the use of higher number of medications (Tinetti 2003). 
Reducing polypharmacy is not always easy. In a Finnish study they achieved some drug 
reductions but when the intervention ceased the number of drugs used soon returned to 
its earlier level (Pitkala et al. 2001). 
Clinicians who try to reduce polypharmacy need to exercise caution in stopping 
medications in the elderly. In that case medications can often be successfully stopped 
without causing an adverse drug withdrawal event (ADWE) (Graves et al. 1997). It is 
recommended to stop one medication at a time. In an American study the number of 
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medications discontinued was significantly associated with ADWE occurrence (Graves 
et al. 1997).  

Medication errors 
There is a wide variety of definitions and methods used to identify the frequency and 
nature of medical errors (Sandars and Esmail 2003). In a review of studies on medical 
errors the authors found that prescription errors were identified to occur in up to 11% of 
all prescriptions in primary care (Sandars and Esmail 2003). Errors occur in all steps in 
the medication process, ordering, transcription, dispensing, administration and discharge 
summaries (Lisby et al. 2005). Medication errors are common at all levels in the care of 
elderly patients. Medication errors are common in hospitals (Lesar et al. 1990; Dean et 
al. 2002; Richards et al. 2003; Runciman et al. 2003; Bobb et al. 2004) as well as in the 
transfer between care levels (Wilson et al. 2001; Gleason et al. 2004; Paulino et al. 
2004). In other words medication errors occur whenever there are activities that concern 
the pharmacological treatment. The errors are not always reported. This may be because 
staff feels that disciplinary action can be taken against the person who commits an error. 
In Britain, the government has taken steps away from this “blame-culture” (Wise 2001). 
In a declaration it is stated that honest failure should not be responded to primarily by 
blame and retribution, but by learning and by a drive to reduce risk for future patients. 

Transfer of information between care levels 
In these studies we have mainly focused on what happens when elderly patients are 
transferred between hospital and primary care. There are many other transfers that could 
be associated with risks of prescribing error, e.g. when patients are transferred from one 
clinic to another, between hospitals or between different GPs. It is important to 
minimise the number of medication errors due to errors in transfer of information. When 
a patient is admitted to hospital accurate information on drug use prior to hospital care 
is important also because it may uncover reasons for a patient’s illness, such as adverse 
drug events or non-adherence to pharmacotherapy. Adherence is of great importance to 
the patient’s outcome. In a large study on patients with heart failure, good adherence to 
medication was associated with a lower risk of death than poor adherence. This was true 
both in the group that was treated with angiotensin receptor blocker and for the group 
treated with placebo (Granger et al. 2005). 
In a systematic review of medication history errors at admission to hospital, errors in 
prescription medication histories occurred in up to 67% of cases (Tam et al. 2005). In 
six of the studies the investigators estimated that 11-59% of the medication history 
errors were clinically important. In a recently published US study a medication 
discrepancy was identified in the medical records of 65% of patients at admission to 
hospital (Lessard et al. 2006). 
The situation when patients are admitted to hospital is mostly not optimal for the 
transfer of information on medications. At least in Sweden most patients are admitted to 
hospital as emergency patients. No referral is necessary, so the GPs may not know that 
their patients are in the hospital. The transfer of information may therefore be 
incomplete. The patients may not know, or be able to tell, their medications. The 
physician has in most Swedish hospitals no access to the medical records or lists of 
medications in primary care. 
When patients are discharged from hospital there is a need for correct transfer of 
information on medications in order to fulfil the intentions of the hospital physicians.  
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Use of educational programmes on pharmacotherapy 
Educational programmes on pharmacotherapy have by tradition been dominated by the 
pharmaceutical companies. In Sweden physicians get most of their 
pharmacotherapeutical training from the pharmaceutical industry (Ekedahl et al. 1995). 
This has been one important way of marketing pharmaceutical products. Other popular 
marketing strategies are through web-sites, conferences, evening meetings, 
advertisements in papers and on the Internet. As drug-costs have increased there has 
been a demand for more education on pharmacology that is not sponsored by 
pharmaceutical companies. In 2005 there was a new agreement between The Swedish 
Association of the Pharmaceutical Industry (LIF) and Swedish Federation of County 
Councils (Landstingsförbundet). The aim of this agreement is to ensure that the 
cooperation between the pharmaceutical industry and the health-care sector is conducted 
in a responsible and relevant manner. One result of this is that education to a greater 
extent is financed by the counties and less by the industries. 
In a Dutch study there was a negative correlation between quality of prescribing by solo 
GPs and frequency of visits by pharmaceutical industry representatives (Muijrers et al. 
2005). It has been shown that GPs with high prescribing costs are significantly more 
likely to see drug company representatives more frequently (Watkins et al. 2003). In a 
Spanish study the authors concluded that the quality of prescribed drugs increases as the 
physician places more confidence in independent sources of information and decreases 
as the physician relies more on sources of information from the pharmaceutical industry 
(Figueiras et al. 2000). 
In Sweden as in many other countries it has become more common with different kinds 
of educational outreach visits to GPs. When the effects of such education have been 
studied many have had positive effects  (Avorn and Soumerai 1983; Braybrook and 
Walker 1996; Wahlstrom et al. 1997; Reeve et al. 1999; Lowe et al. 2000; van Eijk et al. 
2001; Richards et al. 2003). Not all educational programmes have however had an 
impact on GPs’ prescribing habits (Borgiel et al. 1999; Pimlott et al. 2003; Crotty et al. 
2004; Witt et al. 2004). Educational programmes have been shown to be effective not 
only on prescribing habits but also on health outcomes of GPs’ elderly patients (Kerse et 
al. 1999). 
In a review of eighteen studies on educational outreach visits the authors concluded that 
outreach visits appear to be a promising approach to modifying health professional 
behaviour, especially prescribing (Thomson O'Brien et al. 2000). Educational outreach 
visits are not always conducted without difficulties. The GPs might be reluctant to 
participate. In one study the GPs expressed these opinions and referred to previous 
experience of top-down managerial initiatives about prescribing quality (Watkins et al. 
2004). To be successful the kind of education and how it is conducted naturally are 
important.  

Rationale for the studies 
In this thesis the emphasis has been on the pharmacotherapy in elderly with special 
focus on primary health care. In Sweden elderly patients are mainly treated by their GP 
unless they are in a hospital. This means that GPs are in general responsible for the 
prescribed drugs even if the original prescription was initiated by a hospital physician. 
Appropriate medications in the elderly 
There have been several international studies on the use of appropriate and 
inappropriate medications in the elderly. Recommendations of drug treatment to elderly 
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have in Sweden been made both nationally and locally in the different counties of 
Sweden. We wanted to investigate how frequent the use of inappropriate drugs was in 
nursing home residents in Sweden and if this frequency could be affected by our 
intervention. 
Transfer of information between care levels 
The transfer of information between care levels is crucial to the care of the elderly and 
especially to the frail elderly patients living in nursing homes or in their own homes 
with help from community nurses. Prior to our study there was a Norwegian study that 
had shown a high frequency of medication errors due to errors in transfer of information 
(Myhr and Kimsas 1999). The last fifteen years computer-based medical records have 
become common in all levels of the Swedish health care. In many parts there are 
different systems in primary care, hospitals and the nursing homes. The GP often have 
no access to other caregivers’ medical records. Thus correct and rapid transfer of 
information is necessary to avoid medication errors.  
Educational programmes 
One important reason for evaluating educational programmes seems to be financial. 
When the financial and human resources are limited it is important to use methods that 
have been proven effective. Methods that are not proven to be effective should either be 
abandoned or altered. Another reason to scientifically evaluate educational programmes 
is to be able to convince colleagues who may be sceptical to participate unless it has 
been proven effective.  
Deciding which medications should be targeted 
Elderly patients are more susceptible to adverse drug events than younger patients. 
Anti-psychotic drugs and benzodiazepines are drugs with a high risk of unwanted 
effects in the elderly. The National Board of Health and Welfare has stated that there is 
an overuse of these drugs in the elderly and there are both national and international 
recommendations that the use of these drugs should be reduced in the elderly. 
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AIMS OF THE THESIS 
The general aim of this thesis was to identify problems concerning pharmacotherapy 
and to develop models to improve pharmacotherapy in the elderly aiming at reducing 
the number of drug-related problems. 
 
The specific objectives were: 

• To describe the frequency of use of drugs that has been classified as 
inappropriate to geriatric nursing home patients (Paper I). 

 
• To describe the frequency of medication errors when elderly patients are 

transferred between hospital and primary care (Papers II and IV). 
 

• To evaluate the effects on quality of life in nursing home patients when their 
GPs receive advice on pharmacotherapy from a multi-speciality team (Paper I). 

 
• To evaluate the effects of educational outreach visits to GPs on the prescribing 

of benzodiazepines and anti-psychotic drugs to elderly (Paper III). 
 

• To evaluate the use of a Medication Report to decrease the number of 
medication errors when elderly patients are transferred from hospital to primary 
care (Paper IV). 
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MATERIAL AND METHODS   
Different methods have been used in the present work and detailed descriptions are 
provided in each publication or manuscript. 

Paper I 
This study was cooperation between Primary Care, the Department of Clinical 
Pharmacology and Apoteket AB (National Corporation of Swedish Pharmacies). It was 
planned in 1998. In the year 1999 Apoteket AB planned to highlight information on 
neurological diseases and they therefore especially contributed to the financing of 
projects on these clinical conditions. 

• A letter was sent to the heads of all nursing homes in the county of Skåne in 
Sweden. They were asked to participate in the study if there were any patients in 
their nursing home with anti-epileptic or anti-parkinsonsian medications.  

• The patient’s drug use and drug-related problems were documented. 
• The use of drugs deemed inappropriate for geriatric nursing home residents 

according to Beers criteria was specifically documented. Health-related quality 
of life was evaluated using SF-36 (Sullivan et al. 1995). Confusion state was 
measured using the Behaviour Pathology in Alzheimer's Disease Rating Scale 
(Behave-AD) (Reisberg et al. 1987) and ability to perform activities of daily 
living (ADL) was assessed using the Schwab and England capacity for daily 
living scale (Fahn et al. 1987). 

- We selected a generic health-related quality of life instrument, SF-36. In 
the elderly the use of this instrument has been documented, it has 
however not been used frequently in nursing homes.  

- Confusion state was measured using the Behavior Pathology in 
Alzheimer’s Disease Rating Scale (Behave-AD). This is a 25-item scale 
that measures behavioural symptoms in seven clusters, paranoid and 
delusional ideation, hallucinations, activity disturbances, aggressiveness, 
diurnal rhythm disturbances, affective disturbances, and anxiety and 
phobias, scored on a four-point (0-3) scale of increasing. 

- The patient’s ability to perform activities of daily living (ADL) was 
assessed by the contact person at the nursing home using the Schwab and 
England capacity for daily living scale.  

- A multi-speciality team consisting of pharmacists, a primary care 
physician, a neurologist, a neuro-psychiatrist and a clinical 
pharmacologist evaluated the patients' medication and, when appropriate, 
suggested changes.  

- For the group randomised to active intervention, the physicians, involved 
in the care of the patients, then received the recommendations for 
changes in drug treatment from the multi-speciality team. 

• All measurements were repeated after approximately 6 months. 
 

Paper II 
• Nurses in the community nursing system or at nursing homes in the town of 

Landskrona identified elderly patients that had been admitted to hospital care. 
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• All written information on medications was collected. This included referral 
forms, admission records, discharge summaries, and medication lists from the 
hospitals and from the community nursing system or nursing homes. 

• Two different persons separately evaluated all information on the patients’ drugs 
and medication errors. Thereafter their evaluations were compared and agreed 
on. 

 

Paper III 
• All GP practices in two districts of the county of Skåne were offered group-

education programme on "drug treatment that may cause confusion in the 
elderly" by a physician and a pharmacist. 

• Among the 15 GP practices that accepted, 8 were randomised to educational 
outreach visits.  

• Prescribing statistics on benzodiazepines, medium- and long-acting 
benzodiazepines and anti-psychotic drugs were collected for the periods before 
and after the educational outreach visits from Apoteket AB (National 
Corporation of Swedish Pharmacies) measured as DDD. All statistics in the 
active group were compared with the statistics in the control group. 

• After these measures the 7 GP practices in the control group participated in the 
educational outreach visits. 

• To evaluate the opinions of the participating GPs, they answered a 
questionnaire. This was constructed based on a questionnaire used in a similar 
study (Reeve et al. 1999).  

Paper IV 
Based on the results of Paper II we introduced a Medication Report to improve transfer 
of information on pharmacological treatment between care levels. 

• Elderly patients that were discharged from hospital care were included if they 
would receive their medication from a nurse either in a nursing home or within 
the community nursing system. 

• The control group consisted of patients treated in the same departments one year 
earlier and who did not receive a medication report. 

• All written information on medications was collected. This included referral 
forms, admission records, discharge summaries, and medication lists from the 
hospitals and from the community. 

• Clinical risks, as a theoretical consequence of the errors, were evaluated for each 
patient with an error, separately by two physicians. 
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RESULTS 

Inappropriate medications in nursing homes (Paper I) 
According to Beers criteria 32 (43%) patients with epilepsy and 31 (37%) patients with 
Parkinson’s disease used at least one drug that is classified as inappropriate to geriatric 
nursing home patients. Of these patients five with epilepsy used two or more 
inappropriate drugs whereas six patients with Parkinson’s disease used two or more 
inappropriate drugs. The indication for the use of a patient’s total drug treatment was 
not documented for 37 (50%) of patients with epilepsy and 34 (40%) of patients with 
Parkinson’s disease, i.e. the indication for use of at least one drug was missing. This 
means that there were no information in any medical records, medication lists etc on 
why a drug has been prescribed. The most common drug-related problems for patients 
with epilepsy were adverse effects and improper choice of drug whereas for patients 
with Parkinson’s disease drug treatment without disease or symptom and adverse effects 
were most frequent. 

Changes in prescribing after information or educational 
outreach visits (Papers I and III) 
The advice from the multi-speciality team did not have any positive effects on quality of 
life, behavioural symptoms or activity of daily lives (ADL) in the nursing home 
residents. For patients with epilepsy in the active group we proposed 99 changes in 
medication and 44 of these were carried out. The most common advice was 
withdrawal/decreased dose of antiepileptic drug or of drugs that can decrease the seizure 
threshold. For patients with Parkinson’s disease in the active group we proposed 109 
changes and 33 of these were carried out. 
For patients with epilepsy there were no significant differences between the active and 
control group in changes in SF-36, Behave-AD or ADL.  
For patients with Parkinson’s disease there were no significant differences between the 
active and control group in changes in SF-36 or Behave-AD but a significant decrease 
in ADL in the active group. The mean decrease for patients with Parkinson’s disease in 
ADL was 4.4 (CI 1.3 – 7.5) in the active group and 0.63 (CI -2.9 – 4.1) in the control 
group which was significant (p=0.02). There were no significant differences between 
the active and control group in the magnitude of disease specific symptoms or in the 
need for care compared with 6 months earlier neither for patients with epilepsy nor for 
patients with Parkinson's disease. 
 
The educational outreach visits had significant effects on the prescribing of 
benzodiazepines and medium- and long-acting benzodiazepines to elderly patients in 
primary health care but no significant effect on the prescribing of anti-psychotic drugs. 
One year after the educational outreach visits there was a decrease in prescribing of 
medium- and long-acting benzodiazepines (26%) and total benzodiazepines (27%) in 
the active group compared with the control group. These decreases were significant, 
p<0.05. There were significant decreases after nine months but not after three or six 
months. For anti-psychotic drugs there were no significant differences between active 
and control groups.  

 25 
 



RESULTS   

The opinions of GPs towards the educational program in this study were overall 
positive. The participating physicians in general agreed with the statements that this 
education was relevant to their clinical work and that it improved their knowledge. 

Errors in transfer of medications between hospital and primary 
care (Paper II) 
When patients were transferred from primary health care to hospital 21% of all data on 
medications were transferred erroneously compared with 17% in the opposite transfer of 
patients, in the Landskrona study (Paper II).  
The patients in this study used on average 11 drugs before, during and after hospital 
stay. On average there were two medication errors each time a patient was transferred 
between primary and hospital care.  
When patients were transferred from primary health care to hospital 29 of 34 patients 
(85%) had at least one medication error compared with 19 of 35 patients (54%) for the 
opposite transfer of patients.  
Errors in medications for on-demand use were more than twice as common as errors in 
drugs for continuous use. The most common drugs were drugs belonging to group N 
(Central Nervous System), C (Cardiovascular System) and A (alimentary tract and 
metabolism) according to ATC codes. The number of errors was largest for the most 
common drugs according to ATC codes. The most common error when patients were 
transferred to hospital was withdrawal of drug. When patients were discharged from 
hospital the most common error was that a drug was erroneously added. 
When patients were discharged from hospital there was a significant positive influence 
on the number of patients that had at least one medication error from use of Medication 
Dispensing System, Odds Ratio 18 (CI 1.9 – 169). Of 26 patients with Medication 
Dispensing System 18 patients had at least one medication error whereas of 9 patients 
without Medication Dispensing System one patient had at least one medication error. 

Effects of Medication Report on errors in transfer of 
information (Paper IV)  
In the study on the use of Medication Report (Paper IV) when elderly patients were 
discharged from hospital care 79 of 248 patients (32%) in the intervention group had at 
least one medication error as compared to 118 of 179 patients (66%) in the control 
group. In the intervention group 15% of the patients had errors that were considered to 
have moderate or high risk of clinical consequences compared to 32% in the control 
group. The differences were statistically significant (p<0.001). 
At discharge, the patients had on average 8.7 and 8.4 drugs for regular use and 1.4 and 
1.8 for on demand use in the intervention and control group, respectively. The total 
number of medication errors was 0.97 per patient in the intervention and 2.22 in the 
control group. The most common medication error was that drugs were erroneously 
added (commission error), with 0.64 per patient in the intervention and 1.29 in the 
control group. Corresponding values for erroneous change in dosage was 0.21 and 0.45 
and for omission errors 0.12 and 0.45, respectively.  
The distribution of degree of clinical risk was similar in the intervention and control 
group. Among patients with at least one medication error in the intervention group 54% 
were without, 41% with moderate and 5% with high clinical risk. Among patients with 
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at least one medication error in the control group 52% were without, 41% with 
moderate and 8% with high clinical risk. 
Before hospital care 155 patients in the active and 108 patients in the control group 
received their medications from a nurse, either at a nursing home or in the patients’ own 
home. For this group of patients we had complete information on medications also prior 
to hospital care. On average in the intervention group the patients had 9.2 and in the 
control group 9.1 drugs for regular use. Patients in the intervention group had 2.2 and 
patients in the control group 2.7 drugs for on demand use. On average there were 2.4 
medication errors in the intervention group and 2.5 in the control group when patients 
were admitted to the hospital. 
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DISCUSSION 
To improve the pharmacological treatment of elderly is of concern not only to the 
elderly who are the ones that would gain most from such improvements, but also to the 
society. The elderly use a large amount of health care resources since they experience a 
higher incidence of disease-related morbidities, consume more drugs, and account for 
more adverse drug events.  
Our knowledge about the effects of medications on the elderly is insufficient. The 
elderly are often excluded from clinical trials on drugs primarily destined for their 
consumption (Schmucker and Vesell 1999). Elderly are excluded both directly by being 
too old and indirectly by having concomitant medications or illness. New drugs are 
tested in relatively few patients prior to regulatory approval and marketing. Many 
potential adverse drug reactions (ADR) may be unknown when the new drug is 
prescribed. This is especially important when prescribing to patients belonging to 
groups that were excluded from clinical trials. Physicians should therefore be cautious 
in the prescription of new drugs to elderly patients.  
For society there is an economic interest in optimising pharmacotherapy. As stated 
previously, hospital care due to ADR is common in the elderly and is expensive to the 
health care system. Drug costs are of course also a burden to society. Many physicians 
feel that drug cost is an important factor in their therapeutic decision making, but they 
are not always well informed about the cost of commonly prescribed drugs (Walzak et 
al. 1994; Korn et al. 2003). 
Physicians in general and GPs in particular will probably face more demands on data on 
the quality and not just quantity of their delivery of health care. In Britain a system like 
this has recently been implemented (Roland 2004). This system includes several quality 
indicators, and some of them concern the quality of pharmacotherapy. It is in the 
interest of the GP both out of concern about their patients and their finances to improve 
the quality in the pharmacotherapy of the elderly. 

The impact of interventions on drug use 
Interventions of teams on drug use 
Interventions of teams have to be evaluated like all other interventions in the care of 
elderly. It might be that such interventions do not have any effect if the team members 
do not have actual contact with the patient. In an Australian study on multi-disciplinary 
case conferences in nursing homes this method however resulted in improved care with 
fewer inappropriate medications prescribed to the elderly (Crotty et al. 2004). This was 
performed in a similar way as our intervention with multi-speciality team. One possible 
disadvantage in our study may be that GPs in Sweden are not used to advice from teams 
or that they prefer a dialogue with the multi-speciality team. 
Educational outreach visits 
Educational outreach visits have been shown effective in several studies. It is, however, 
not only what we do but also how these educational sessions are conducted that matters. 
In a Spanish study “conventional educational sessions” were effective in affecting 
prescribing patterns, but evidence based educational outreach visits were more effective 
(Bernal-Delgado et al. 2002). Educational outreach visits cannot be forced on anyone. 
An open dialogue is preferred instead of a monologue that is not requested by the GPs. 
The prescribing habits of those who do not accept educational outreach visits may be 
harder to affect. On the other hand one reason for declining participation in educational 
programmes may be that the GP is not convinced of the effectiveness. If the 
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effectiveness of different educational programmes is shown the previous reluctant 
colleagues may change their mind. There is an assumption that more rational 
prescribing would also be more cost-effective prescribing, we have however not studied 
cost-effectiveness. 

Inappropriate drug use in the elderly 
The use of inappropriate drugs in the elderly may affect the patients’ quality of life and 
even cause hospital care. Many of these drugs are harmful and even lethal when used 
inappropriately. Benzodiazepines are the dominant drug type used by elderly persons 
who committed suicide by drug poisoning in Sweden (Carlsten et al. 1999). 
Flunitrazepam or nitrazepam were implicated in 90% of the single benzodiazepine 
suicides (Carlsten et al. 2003).  
Drug reviews of patients’ drug treatment by multidisciplinary teams have shown to 
decrease the number of drug-related problems (Lipton et al. 1992; Bellingan and 
Wiseman 1996), improve the out-come of drug treatment (Jaber et al. 1996; Bogden et 
al. 1998; Gattis et al. 1999), decrease the number of re-admissions to the hospital (Gattis 
et al. 1999; Brookes et al. 2000) and increase the patients compliance to and knowledge 
about their drug treatment (Lowe et al. 2000). Our intervention did not affect the use of 
inappropriate drugs in the elderly. Reducing the use of inappropriate drugs in the elderly 
is of great importance for the elderly patients. To achieve this reduction the list of 
medications should be reviewed periodically. The effects and needs for the medications 
should be evaluated. 

Methodological consideration 
In the papers on appropriateness of drugs and transfer of information on drugs (Papers I, 
II and IV) we have studied elderly patients in nursing homes or community nursing 
system. The reasons are as stated previously that these patients are most vulnerable to 
DRP and that for these patients we knew exactly what medications they actually used. 
We cannot say for sure that other healthier elderly patients use inappropriate 
medications or have medication errors in the same frequency. If we invent procedures 
that reduce the number of inappropriate drugs and medication errors for the frailest 
elderly we believe that these healthier elderly patients would also benefit from this.  
Paper III on the other hand dealt with prescribing of anti-psychotic drugs and 
benzodiazepines to all elderly patients. In that study we received prescribing statistics 
on all drugs prescribed. These statistics were presented in different age groups on a 
group-level and we could not specify whether the elderly patients lived in a nursing 
home or not. One limitation in educational outreach visits is that this type of education 
may attract only those that already have a high quality in prescribing. It is harder to 
affect the prescribing of physicians that refuse to participate in this type of education. 
We offered educational outreach visits to 41 GP-practices but only 15 accepted. In our 
study the educational outreach visits were very well appreciated. For obvious reasons 
we do only know that it was well appreciated among the 15 practices that participated.  
Some of the instruments that we used are not designed exactly to the kind of patients 
that were included in the first study (Paper I). After our study was started a study on SF-
36 use in nursing homes was published (Andresen et al. 1999). They concluded that the 
utility of the SF-36 may be limited to assessments of subjects with higher cognitive and 
physical functioning rather than typical nursing home residents. The SF-36 might 
benefit from modification for this setting, or by tests of proxy ratings.  
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We used the Behavior Pathology in Alzheimer’s Disease Rating Scale (Behave-AD) to 
measure changes in behavioural symptoms. Behave-AD was designed primarily for use 
in patients with Alzheimer’s disease.  
We wanted to use validated internationally well-known instruments. The reason for 
using two instruments that were not optimal for our group of patients was that we did 
not find any better instrument and that we wanted to be able to compare our results with 
those of other studies.  
Paper IV evaluated the effects of the Medication Report by comparing the intervention 
group with a retrospective control group. To conduct randomised controlled studies on 
medication errors when elderly patients are transferred between hospital and primary 
care is not easy. We would then have had to randomise patients in the participating 
clinics to a discharge with a Medication Report or without this information. The same 
physician should in that case sometimes make structured information on medications 
and sometimes not. It would have been very hard to maintain a distinction between 
intervention and control group and to keep the physicians motivated to participate. 

Reduce the number of medication errors 
We have shown that it is possible to reduce the number of medication errors by the use 
of Medication Report at discharge from hospital. There are many different possible 
interventions that could reduce the number of medication errors at all levels where they 
occur. There is a great need for more research in this area. Computerised prescribing 
systems already have great potentials. In one US hospital they reduced serious 
medication errors by 86% (Bates et al. 1999). In another US study an online system 
integrating computers, pharmacists and physicians improved prescribing patterns and 
quality of care (Monane et al. 1998). In that study they used a database with explicit 
criteria to identify potentially inappropriate drug use in the elderly. Computer alerts then 
triggered telephone calls to physicians by pharmacists with training in geriatrics. 
 
Electronic and computerised systems can help. The methods have to be evaluated like 
all other procedures in medicine. The number of medication errors could be reduced by 
simple changes of existing procedures. We have shown this by the use of the 
Medication Report and we welcome other types of interventions/procedures.  
We should generally have a more open approach to errors and encourage reporting of 
errors. The important thing is not to find “a guilty person”. Instead we should learn from 
errors and avoid repeating them.  
Cicero’s statement more than 2000 years ago still is true: “It is the nature of man to err, 
but it is the nature of only the foolish to persist in error.” 
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SUMMARY AND CONCLUSIONS 
Drug-related problems are common in elderly patients. Pharmacotherapy has to be 
adjusted to the elderly. Since elderly often have many medications different prescribers 
may be involved in the treatment. It is important to be aware of all the facts about the 
elderly patient before initiating pharmacotherapy; concomitant medications, illnesses, 
renal function etc. This study highlight difficulties in the transfer of information 
between different levels of care, difficulties in optimising pharmacotherapy in the 
elderly but also some possibilities to make improvements in these areas.  
In conclusion:  

• Drug-related problems are common in the elderly.  
- Inappropriate medications are frequently used in nursing homes (Paper 

I). 
- Medication errors are common when elderly patients are transferred 

between hospital and primary care (Papers II and IV). 
• It is possible to reduce the number of drug-related problems. 

- We failed to demonstrate any positive effects on the quality of life in 
nursing home patients using advice from a multi-speciality team on 
pharmacotherapy (Paper I). 

- Educational outreach visits are well appreciated by GPs and can affect 
their prescribing habits leading to a decrease in prescribing of 
inappropriate medications to elderly patients (Paper III). 

- Medication Report is effective in reducing the number of medication 
errors when elderly patients are transferred from hospital to primary care 
(Paper IV). 
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  SVENSK SAMMANFATTNING 

 
SVENSK SAMMANFATTNING (SWEDISH SUMMARY) 
Läkemedelsrelaterade problem hos äldre 
- Interventioner för att förbättra läkemedelsbehandlingen 
Läkare inom primärvården står för en stor del av den totala läkemedelsförskrivningen i 
Sverige och är en viktig målgrupp för läkemedelsindustrins information. 
Det har i flera uppmärksammade studier från Socialstyrelsen uppmärksammats att 
läkemedelsbehandlingen för patienter boende i äldreboenden inte är optimal. Äldre 
personer, i synnerhet de som bor i äldreboende, har ofta en komplicerad sjukdomsbild 
och använder många läkemedel. Flera olika läkare kan vara inblandade i den aktuella 
behandlingen, tidigare sjukdomar och behandlingar är ofta dåligt dokumenterade och 
läkemedel finns ibland kvar utan kvarstående indikation. Läkemedel kan ge 
biverkningar och interaktioner som gör behandlingen komplicerad och omfattande. Det 
finns också rapporter om att 15-22 % av inläggningar på medicinkliniker beror på 
läkemedelsbiverkningar och att läkemedelsbiverkningar är den fjärde till sjätte 
vanligaste dödsorsaken. Antalet behandlingsmetoder med läkemedel ökar liksom 
andelen äldre varför denna typ av problem förväntas tillta i framtiden.  
För patienter i särskilda boenden finns organisatoriska brister i 
bakgrundsdokumentation om sjukdomar, diagnoser, samt orsaker och mål för 
läkemedelsbehandling. Dessutom förs läkarens daganteckningar och annan 
vårdpersonals omvårdnadsdokumentation ofta separat. Detta gör att grunderna för 
läkemedelsbehandlingen ej enkelt kan sättas in i ett helhetsperspektiv. 
Det finns också studier som visat att i samband med skifte i behandlingsnivå t.ex. när 
patienten skrivs ut från sjukhus till sjukhem eller vice versa så orsakar felaktig 
rapportering att patienten får fel mediciner. 
Syftet med denna studie har varit att beskriva de brister som finns vid 
läkemedelsbehandling hos äldre samt att pröva effekten av olika interventioner. Min 
utgångspunkt som allmänläkare har varit att göra interventioner som ska kunna påverka 
läkemedelsbehandlingen inom primärvården. 
 
Resultaten av de olika delarbetena belyser några av de brister som alltjämt finns inom 
läkemedelsbehandling av äldre.  
 
I den första delstudien som berörde sjukhemspatienter med Parkinsons sjukdom eller 
epilepsi så fann vi att 71 patienter (45 %) hade minst ett läkemedel utan angiven 
indikation i journal, kardex eller läkemedelslistor. 
Olämpliga läkemedel för sjukhemspatienter enligt internationella kriterier (Beers) hade 
32 (43 %) av epilepsi- och 31 (37 %) av parkinsonpatienterna. Vi prövade här en 
intervention i form av rekommendation från ett multi-disciplinärt team om 
läkemedelsbehandling. Detta team bestod av neurolog, klinisk farmakolog, apotekare 
och primärvårdsläkare. Teamet gick igenom patienternas medicinering och om man 
fann det lämpligt så lämnades förslag till möjliga förändringar i 
läkemedelsbehandlingen. Denna intervention hade emellertid inga positiva effekter när 
vi mätte utfall som patienternas livskvalitet, Aktivitet i Dagligt Liv (ADL) eller 
beteendesymtom. 
 
I den andra delstudien så kartlade vi omfattningen av felaktig läkemedelsanvändning 
orsakat av brister i överföringen av information. Vi undersökte vad som hände när 
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patienter som var 65 år eller äldre flyttades mellan sjukhus och kommunal hemsjukvård 
eller sjukhem. I genomsnitt hade patienterna mer än 10 läkemedel vardera och det blev 
2 läkemedelsfel varje gång patienten bytte vårdform, dvs ca 20 % av ordinationerna 
varje gång den äldre patienten skrevs in på eller ut från sjukhus.  
 
I delstudie III utvärderades om läkemedelsfortbildning till primärvårdsläkare kan 
förändra förskrivningsmönstret vad gäller läkemedel till äldre. Utvärderingen 
innefattade bensodiazepiner och neuroleptika, läkemedel som är särskilt förknippade 
med mycket biverkningar hos äldre. Förskrivning av bensodiazepiner totalt och av 
långverkande bensodiazepiner sjönk signifikant i den aktiva gruppen men inte i 
kontrollgruppen. För neuroleptika sågs inga signifikanta förändringar i någondera 
grupp. Utvärderingsenkäten visade att fortbildningen överallt var mycket uppskattad. 
 
I delstudie IV undersöktes huruvida införandet av läkemedelsberättelse kan minska 
antalet fel i läkemedelsjournaler då patienten överförs från slutenvård till kommunal 
vård. Läkemedelsberättelse är en del av utskrivningsinformationen som ska ges till 
patienten, sjuksköterska inom hemsjukvården samt till patientens familjeläkare. 
Läkemedelsberättelsen är ett strukturerat sätt att beskriva vilka läkemedel som har 
ändrats under sjukhusvistelsen samt varför ändringar har gjorts. 
Det blev en signifikant minskad andel patienter med läkemedelsfel i gruppen med 
läkemedelsberättelse (32 %) jämfört med kontrollgrupp (66 %). Antalet fel i genomsnitt 
var 2,2 i kontrollgrupp och 1,0 i gruppen med läkemedelsberättelse. 
Vi tror att minskningen i överföringsfel leder till minskat vårdbehov med färre 
sjukhusinläggningar och minskat lidande för äldre patienter. För sjukvården skulle det 
innebära minskad belastning och minskade kostnader. 
 
Sammanfattningsvis så har vi påvisat en del problem vid läkemedelsbehandlingen av 
äldre patienter. Genom systematiska aktiviteter har vi minskat omfattningen av dessa 
problem. 
 
 

 36



  ACKNOWLEDGEMENTS 

ACKNOWLEDGEMENTS 
I wish to express my sincere gratitude to: 
 
Peter Höglund, my tutor, for introducing me into science and for your never-ending 
patience in discussing scientific, especially methodological and statistical issues. I want 
to thank you for your enthusiasm and continuous support through the years. I also want 
to thank you for recruiting me as a general practitioner to the Department of Clinical 
Pharmacology. You have a sincere interest in improving the cooperation between 
primary care and clinical pharmacology. I am convinced that clinical pharmacologists, 
GPs, and their patients benefit from such cooperation. 
 
Tommy Eriksson, my co-tutor, for all creative ideas on scientific projects. You have 
contributed a lot to the initiation of projects and developing of methods that have been 
used in this study. You have, in the interest of the patients, successfully improved the 
cooperation between medicine and pharmacy.  
 
Christina Nerbrand, my co-tutor, for always keeping in mind the connection between 
my scientific work and my daily work as a GP. You have taught me that family 
medicine gives good opportunities to combine clinical and scientific work.  
 
Professor Karl-Erik Andersson and Professor Edward Högestätt for giving me the 
opportunity to do my PhD-work at the Department of Clinical and Experimental 
Pharmacology.  
 
Åsa Bondesson, my colleague as a PhD-student. You have contributed strongly to an 
atmosphere of joy and stimulating work.  
 
Anna Bergkvist for stimulating collaboration on several projects.  
 
Linda Andersson, Eva Deierborg, Hanna Fredricsson, Nilla Swärden, the students that 
have participated in parts of my studies. 
 
Lydia Holmdahl, enthusiastic geriatrician and internist, for stimulating collaboration. 
 
All my co-authors. Without your contributions there would be no thesis. 
 
All the people at the Department of Clinical Pharmacology for creating a stimulating 
and merry working place. Especially, I want to thank Ellen Vinge, Ulf Malmqvist 
Johanna Mercke Odeberg, Margareta Reis, Elisabeth Ekman, and Ingrid Sandquist 
Larsson for always being so helpful.  
 
Gunilla Sernelin for your helpfulness with many practical problems along the way.  
 
Inge Carlsson, Gertrud Ekelöw, Ann-Sofie Halvarsson, Nils Mauritzson, Magdalena 
Stoltz, Hans Davidsson and Sara Modig my dear GP-colleagues at Tåbelund primary 
health care centre who have been keeping up the good spirit and good work despite the 
fact that you many times have had to do my work. I especially want to thank Inge 

 37 
 



ACKNOWLEDGEMENTS   

Carlsson for making a GP out of me and for teaching me that the every-day work as a 
GP is the best inspiration to research. 
 
All the staff at Tåbelund primary health care centre for the great atmosphere and for 
your patience with my ever-changing schedules. 
 
Håkan Thimansson, for giving me the opportunity to finish the project.  
 
All participants in my studies, especially the nurses in the community nursing system 
and at nursing homes for your help with collecting data. 
  
The Department of Research and Development in Primary Care of Skåne for financial 
support. 
 
Britt, my mother for always encouraging me in life and work. You are both a 
marvellous mother and grandmother. 
 
Felix and Linnea, my wonderful children who always put my work into right 
perspective and make every day joyous.  
 
Rebecca, my wife for love and support that have made it possible and meaningful to do 
this work.  
 

 38



  REFERENCES 

REFERENCES 
(This is a complete list of references appearing in this thesis) 
 
Alagiakrishnan, K. and C. A. Wiens (2004). An approach to drug induced delirium in 
the elderly. Postgrad Med J 80(945): 388-93. 
 

Amenta, F., F. Mignini, F. Rabbia, D. Tomassoni and F. Veglio (2002). Protective 
effect of anti-hypertensive treatment on cognitive function in essential hypertension: 
analysis of published clinical data. J Neurol Sci 203-204: 147-51. 
 

Ancelin, M. L., S. Artero, F. Portet, A. M. Dupuy, J. Touchon and K. Ritchie (2006). 
Non-degenerative mild cognitive impairment in elderly people and use of 
anticholinergic drugs: longitudinal cohort study. Bmj. 
 

Andresen, E. M., G. W. Gravitt, M. E. Aydelotte and C. A. Podgorski (1999). 
Limitations of the SF-36 in a sample of nursing home residents. Age Ageing 28(6): 562-
6. 
 

Aparasu, R. R. and J. R. Mort (2000). Inappropriate prescribing for the elderly: Beers 
criteria-based review. Ann Pharmacother 34(3): 338-46. 
 

Apoteket (2002). Swedish Drug Statistics. Stockholm. 
 

Apoteket (2006). Drug Statistics 2005. 
 

Avorn, J., R. L. Bohn, H. Mogun, J. H. Gurwitz, M. Monane, D. Everitt and A. Walker 
(1995). Neuroleptic drug exposure and treatment of parkinsonism in the elderly: a case-
control study. Am J Med 99(1): 48-54. 
 

Avorn, J. and S. B. Soumerai (1983). Improving drug-therapy decisions through 
educational outreach. A randomized controlled trial of academically based "detailing". 
N Engl J Med 308(24): 1457-63. 
 

Avorn, J., S. B. Soumerai, D. E. Everitt, D. Ross-Degnan, M. H. Beers, D. Sherman, S. 
R. Salem-Schatz and D. Fields (1992). A randomized trial of a program to reduce the 
use of psychoactive drugs in nursing homes. N Engl J Med 327(3): 168-73. 
 

Baldwin, D. S. and C. Polkinghorn (2005). Evidence-based pharmacotherapy of 
Generalized Anxiety Disorder. Int J Neuropsychopharmacol 8(2): 293-302. 

 39 
 



REFERENCES   

 

Balkrishnan, R. (1998). Predictors of medication adherence in the elderly. Clin Ther 
20(4): 764-71. 
 

Barat, I., F. Andreasen and E. M. Damsgaard (2000). The consumption of drugs by 75-
year-old individuals living in their own homes. Eur J Clin Pharmacol 56(6-7): 501-9. 
 

Barat, I., F. Andreasen and E. M. Damsgaard (2001). Drug therapy in the elderly: what 
doctors believe and patients actually do. Br J Clin Pharmacol 51(6): 615-22. 
 

Barker, K. N., E. A. Flynn, G. A. Pepper, D. W. Bates and R. L. Mikeal (2002). 
Medication errors observed in 36 health care facilities. Arch Intern Med 162(16): 1897-
903. 
 

Bates, D. W., J. M. Teich, J. Lee, D. Seger, G. J. Kuperman, N. Ma'Luf, D. Boyle and 
L. Leape (1999). The impact of computerized physician order entry on medication error 
prevention. J Am Med Inform Assoc 6(4): 313-21. 
 

Bedell, S. E., S. Jabbour, R. Goldberg, H. Glaser, S. Gobble, Y. Young-Xu, T. B. 
Graboys and S. Ravid (2000). Discrepancies in the use of medications: their extent and 
predictors in an outpatient practice. Arch Intern Med 160(14): 2129-34. 
 

Beers, M. H., J. G. Ouslander, S. F. Fingold, H. Morgenstern, D. B. Reuben, W. Rogers, 
M. J. Zeffren and J. C. Beck (1992). Inappropriate medication prescribing in skilled-
nursing facilities. Ann Intern Med 117(8): 684-9. 
 

Beers, M. H., J. G. Ouslander, I. Rollingher, D. B. Reuben, J. Brooks and J. C. Beck 
(1991). Explicit criteria for determining inappropriate medication use in nursing home 
residents. UCLA Division of Geriatric Medicine. Arch Intern Med 151(9): 1825-32. 
 

Bellingan, M. and I. C. Wiseman (1996). Pharmacist intervention in an elderly care 
facility. Int J Pharm Pract 4: 25-29. 
 

Bergdahl, E., J. M. Gustavsson, K. Kallin, P. von Heideken Wagert, B. Lundman, G. 
Bucht and Y. Gustafson (2005). Depression among the oldest old: the Umea 85+ study. 
Int Psychogeriatr 17(4): 557-75. 
 

Bergman, U. and B. E. Wiholm (1981). Drug-related problems causing admission to a 
medical clinic. Eur J Clin Pharmacol 20(3): 193-200. 

 40



  REFERENCES 

 

Bernal-Delgado, E., M. Galeote-Mayor, F. Pradas-Arnal and S. Peiro-Moreno (2002). 
Evidence based educational outreach visits: effects on prescriptions of non-steroidal 
anti-inflammatory drugs. J Epidemiol Community Health 56(9): 653-8. 
 

Bero, L. A., H. L. Lipton and J. A. Bird (1991). Characterization of geriatric drug-
related hospital readmissions. Med Care 29(10): 989-1003. 
 

Bjerrum, L., J. Sogaard, J. Hallas and J. Kragstrup (1998). Polypharmacy: correlations 
with sex, age and drug regimen. A prescription database study. Eur J Clin Pharmacol 
54(3): 197-202. 
 

Bobb, A., K. Gleason, M. Husch, J. Feinglass, P. R. Yarnold and G. A. Noskin (2004). 
The epidemiology of prescribing errors: the potential impact of computerized prescriber 
order entry. Arch Intern Med 164(7): 785-92. 
 

Bogden, P. E., R. D. Abbott, P. Williamson, J. K. Onopa and L. M. Koontz (1998). 
Comparing standard care with a physician and pharmacist team approach for 
uncontrolled hypertension. J Gen Intern Med 13(11): 740-5. 
 

Bogunovic, O. J. and S. F. Greenfield (2004). Practical geriatrics: Use of 
benzodiazepines among elderly patients. Psychiatr Serv 55(3): 233-5. 
 

Bootman, J. L., D. L. Harrison and E. Cox (1997). The health care cost of drug-related 
morbidity and mortality in nursing facilities. Arch Intern Med 157(18): 2089-96. 
 

Borgiel, A. E., J. I. Williams, D. A. Davis, E. V. Dunn, N. Hobbs, B. Hutchison, C. R. 
Wilson, J. Jensen, J. J. O'Neil and M. J. Bass (1999). Evaluating the effectiveness of 2 
educational interventions in family practice. Cmaj 161(8): 965-70. 
 

Braybrook, S. and R. Walker (1996). Influencing prescribing in primary care: a 
comparison of two different prescribing feedback methods. J Clin Pharm Ther 21(4): 
247-54. 
 

Brookes, K., Scott M G and M. J. B (2000). The benefits of hospital based community 
services liaison pharmacist. Pharm World Sci 22(2): 33-38. 
 

Carlsten, A., M. Waern and P. Allebeck (1999). Suicides by drug poisoning among the 
elderly in Sweden 1969-1996. Soc Psychiatry Psychiatr Epidemiol 34(11): 609-14. 

 41 
 



REFERENCES   

 

Carlsten, A., M. Waern, P. Holmgren and P. Allebeck (2003). The role of 
benzodiazepines in elderly suicides. Scand J Public Health 31(3): 224-8. 
 

Chan, M., F. Nicklason and J. H. Vial (2001). Adverse drug events as a cause of 
hospital admission in the elderly. Intern Med J 31(4): 199-205. 
 

Cloyd, J. C., T. E. Lackner and I. E. Leppik (1994). Antiepileptics in the elderly. 
Pharmacoepidemiology and pharmacokinetics. Arch Fam Med 3(7): 589-98. 
 

Col, N., J. E. Fanale and P. Kronholm (1990). The role of medication noncompliance 
and adverse drug reactions in hospitalizations of the elderly. Arch Intern Med 150(4): 
841-5. 
 

Cooper, J. W. (1999). Adverse drug reaction-related hospitalizations of nursing facility 
patients: a 4-year study. South Med J 92(5): 485-90. 
 

Crotty, M., J. Halbert, D. Rowett, L. Giles, R. Birks, H. Williams and C. Whitehead 
(2004). An outreach geriatric medication advisory service in residential aged care: a 
randomised controlled trial of case conferencing. Age Ageing 33(6): 612-7. 
 

Crotty, M., C. Whitehead, D. Rowett, J. Halbert, D. Weller, P. Finucane and A. 
Esterman (2004). An outreach intervention to implement evidence based practice in 
residential care: a randomized controlled trial [ISRCTN67855475]. BMC Health Serv 
Res 4(1): 6. 
 

Davis, D. A., M. A. Thomson, A. D. Oxman and R. B. Haynes (1995). Changing 
physician performance. A systematic review of the effect of continuing medical 
education strategies. Jama 274(9): 700-5. 
 

De Deyn, P. P., K. Rabheru, A. Rasmussen, J. P. Bocksberger, P. L. Dautzenberg, S. 
Eriksson and B. A. Lawlor (1999). A randomized trial of risperidone, placebo, and 
haloperidol for behavioral symptoms of dementia. Neurology 53(5): 946-55. 
 

Dean, B., M. Schachter, C. Vincent and N. Barber (2002). Causes of prescribing errors 
in hospital inpatients: a prospective study. Lancet 359(9315): 1373-8. 
 

Dean, B., M. Schachter, C. Vincent and N. Barber (2002). Prescribing errors in hospital 
inpatients: their incidence and clinical significance. Qual Saf Health Care 11(4): 340-4. 

 42



  REFERENCES 

 

Dhalla, I. A., G. M. Anderson, M. M. Mamdani, S. E. Bronskill, K. Sykora and P. A. 
Rochon (2002). Inappropriate prescribing before and after nursing home admission. J 
Am Geriatr Soc 50(6): 995-1000. 
 

Dudas, V., T. Bookwalter, K. M. Kerr and S. Z. Pantilat (2001). The impact of follow-
up telephone calls to patients after hospitalization. Am J Med 111(9B): 26S-30S. 
 

Duggan, C., R. Feldman, J. Hough and I. Bates (1998). Reducing adverse prescribing 
discrepancies following hospital discharge. Int J Pharm Pract(6): 77-82. 
 

Ekedahl, A., S. I. Andersson, B. Hovelius, S. Molstad, H. Liedholm and A. Melander 
(1995). Drug prescription attitudes and behaviour of general practitioners. Effects of a 
problem-oriented educational programme. Eur J Clin Pharmacol 47(5): 381-7. 
 

Fahey, T., A. A. Montgomery, J. Barnes and J. Protheroe (2003). Quality of care for 
elderly residents in nursing homes and elderly people living at home: controlled 
observational study. Bmj 326(7389): 580. 
 

Fahn, S., C. D. Marsden, M. Goldstein and D. B. Calne (1987). Recent developments in 
Parkinson's disease. New Jersey, Macmillan Healthcare Information. 
 

Field, T. S., J. H. Gurwitz, J. Avorn, D. McCormick, S. Jain, M. Eckler, M. Benser and 
D. W. Bates (2001). Risk factors for adverse drug events among nursing home 
residents. Arch Intern Med 161(13): 1629-34. 
 

Figueiras, A., F. Caamano and J. J. Gestal-Otero (2000). Influence of physician's 
education, drug information and medical-care settings on the quality of drugs 
prescribed. Eur J Clin Pharmacol 56(9-10): 747-53. 
 

Fitzpatrick, R., V. Peto, C. Jenkinson, R. Greenhall and N. Hyman (1997). Health-
related quality of life in Parkinson's disease: a study of outpatient clinic attenders. Mov 
Disord 12(6): 916-22. 
 

Flaherty, J. H. (1998). Psychotherapeutic agents in older adults. Commonly prescribed 
and over- the-counter remedies: causes of confusion. Clin Geriatr Med 14(1): 101-27. 
 

 43 
 



REFERENCES   

Foy, A., D. O'Connell, D. Henry, J. Kelly, S. Cocking and J. Halliday (1995). 
Benzodiazepine use as a cause of cognitive impairment in elderly hospital inpatients. J 
Gerontol A Biol Sci Med Sci 50(2): M99-106. 
 

Francis, J., D. Martin and W. N. Kapoor (1990). A prospective study of delirium in 
hospitalized elderly. Jama 263(8): 1097-101. 
 

Frank, C., M. Godwin, S. Verma, A. Kelly, A. Birenbaum, R. Seguin and J. Anderson 
(2001). What drugs are our frail elderly patients taking? Do drugs they take or fail to 
take put them at increased risk of interactions and inappropriate medication use? Can 
Fam Physician 47: 1198-204. 
 

Furniss, L., A. Burns, S. K. Craig, S. Scobie, J. Cooke and B. Faragher (2000). Effects 
of a pharmacist's medication review in nursing homes. Randomised controlled trial. Br J 
Psychiatry 176: 563-7. 
 

Gattis, W. A., V. Hasselblad, D. J. Whellan and C. M. O'Connor (1999). Reduction in 
heart failure events by the addition of a clinical pharmacist to the heart failure 
management team: results of the Pharmacist in Heart Failure Assessment 
Recommendation and Monitoring (PHARM) Study. Arch Intern Med 159(16): 1939-45. 
 

Gleason, K. M., J. M. Groszek, C. Sullivan, D. Rooney, C. Barnard and G. A. Noskin 
(2004). Reconciliation of discrepancies in medication histories and admission orders of 
newly hospitalized patients. Am J Health Syst Pharm 61(16): 1689-95. 
 

Golden, A. G., R. A. Preston, S. D. Barnett, M. Llorente, K. Hamdan and M. A. 
Silverman (1999). Inappropriate medication prescribing in homebound older adults. J 
Am Geriatr Soc 47(8): 948-53. 
 

Goulding, M. R. (2004). Inappropriate medication prescribing for elderly ambulatory 
care patients. Arch Intern Med 164(3): 305-12. 
 

Granger, B. B., K. Swedberg, I. Ekman, C. B. Granger, B. Olofsson, J. J. McMurray, S. 
Yusuf, E. L. Michelson and M. A. Pfeffer (2005). Adherence to candesartan and 
placebo and outcomes in chronic heart failure in the CHARM programme: double-blind, 
randomised, controlled clinical trial. Lancet 366(9502): 2005-11. 
 

Graves, T., J. T. Hanlon, K. E. Schmader, P. B. Landsman, G. P. Samsa, C. F. Pieper 
and M. Weinberger (1997). Adverse events after discontinuing medications in elderly 
outpatients. Arch Intern Med 157(19): 2205-10. 

 44



  REFERENCES 

 

Gray, S. L., K. V. Lai and E. B. Larson (1999). Drug-induced cognition disorders in the 
elderly: incidence, prevention and management. Drug Saf 21(2): 101-22. 
 

Gurwitz, J. H., T. S. Field, J. Avorn, D. McCormick, S. Jain, M. Eckler, M. Benser, A. 
C. Edmondson and D. W. Bates (2000). Incidence and preventability of adverse drug 
events in nursing homes. Am J Med 109(2): 87-94. 
 

Hagen, B. F., C. Armstrong-Esther, P. Quail, R. J. Williams, P. Norton, C. L. Le 
Navenec, R. Ikuta, M. Osis, V. Congdon and R. Zieb (2005). Neuroleptic and 
benzodiazepine use in long-term care in urban and rural Alberta: characteristics and 
results of an education intervention to ensure appropriate use. Int Psychogeriatr 17(4): 
631-52. 
 

Hallas, J., B. Harvald, J. Worm, J. Beck-Nielsen, L. F. Gram, E. Grodum, N. Damsbo, 
J. Schou, H. Kromann-Andersen and F. Frolund (1993). Drug related hospital 
admissions. Results from an intervention program. Eur J Clin Pharmacol 45(3): 199-
203. 
 

Han, L., J. McCusker, M. Cole, M. Abrahamowicz, F. Primeau and M. Elie (2001). Use 
of medications with anticholinergic effect predicts clinical severity of delirium 
symptoms in older medical inpatients. Arch Intern Med 161(8): 1099-105. 
 

Hanlon, J. T., C. I. Lindblad, E. R. Hajjar and T. C. McCarthy (2003). Update on drug-
related problems in the elderly. Am J Geriatr Pharmacother 1(1): 38-43. 
 

Hanlon, J. T., K. E. Schmader, C. M. Ruby and M. Weinberger (2001). Suboptimal 
prescribing in older inpatients and outpatients. J Am Geriatr Soc 49(2): 200-9. 
 

Hayes, V., J. Morris, C. Wolfe and M. Morgan (1995). The SF-36 health survey 
questionnaire: is it suitable for use with older adults? Age Ageing 24(2): 120-5. 
 

Hepler, C. D. and L. M. Strand (1990). Opportunities and responsibilities in 
pharmaceutical care. Am J Hosp Pharm 47(3): 533-43. 
 

Himmel, W., M. Tabache and M. M. Kochen (1996). What happens to long-term 
medication when general practice patients are referred to hospital? Eur J Clin Pharmacol 
50(4): 253-7. 
 

 45 
 



REFERENCES   

Holmquist, I. B., B. Svensson and P. Hoglund (2003). Psychotropic drugs in nursing- 
and old-age homes: relationships between needs of care and mental health status. Eur J 
Clin Pharmacol 59(8-9): 669-76. 
 

Holmquist, I. B., B. Svensson and P. Hoglund (2005). Perceived anxiety, depression, 
and sleeping problems in relation to psychotropic drug use among elderly in assisted-
living facilities. Eur J Clin Pharmacol 61(3): 215-24. 
 

Horne, R. and J. Weinman (1999). Patients' beliefs about prescribed medicines and their 
role in adherence to treatment in chronic physical illness. J Psychosom Res 47(6): 555-
67. 
 

Inouye, S. K. and P. A. Charpentier (1996). Precipitating factors for delirium in 
hospitalized elderly persons. Predictive model and interrelationship with baseline 
vulnerability. Jama 275(11): 852-7. 
 

Jaber, L. A., H. Halapy, M. Fernet, S. Tummalapalli and H. Diwakaran (1996). 
Evaluation of a pharmaceutical care model on diabetes management. Ann Pharmacother 
30(3): 238-43. 
 

Jackson, C., T. McGuire, E. Dommers and P. Nyst (1999). A GP prescribing 
educational intervention involving a medication panel. Aust Fam Physician 28(11): 
1191-5. 
 

Karlsen, K. H., J. P. Larsen, E. Tandberg and J. G. Maland (1998). Quality of life 
measurements in patients with Parkinson's disease: A community-based study. Eur J 
Neurol 5(5): 443-450. 
 

Karlsson, I. (1999). Drugs that induce delirium. Dement Geriatr Cogn Disord 10(5): 
412-5. 
 

Kerse, N. M., L. Flicker, D. Jolley, B. Arroll and D. Young (1999). Improving the 
health behaviours of elderly people: randomised controlled trial of a general practice 
education programme. Bmj 319(7211): 683-7. 
 

Khunti, K. and B. Kinsella (2000). Effect of systematic review of medication by general 
practitioner on drug consumption among nursing-home residents. Age Ageing 29(5): 
451-3. 
 

 46



  REFERENCES 

Korn, L. M., S. Reichert, T. Simon and E. A. Halm (2003). Improving physicians' 
knowledge of the costs of common medications and willingness to consider costs when 
prescribing. J Gen Intern Med 18(1): 31-7. 
 

Kostoff, R. N. and J. C. Delafuente (2006). The unknown impacts of combinations of 
large numbers of drugs. Drug Saf 29(3): 183-5. 
 

Kudoh, A., H. Takase, Y. Takahira and T. Takazawa (2004). Postoperative confusion 
increases in elderly long-term benzodiazepine users. Anesth Analg 99(6): 1674-8. 
 

Lackner, T. E., J. C. Cloyd, L. W. Thomas and I. E. Leppik (1998). Antiepileptic drug 
use in nursing home residents: effect of age, gender, and comedication on patterns of 
use. Epilepsia 39(10): 1083-7. 
 

Lakatta, E. G. and D. Levy (2003). Arterial and cardiac aging: major shareholders in 
cardiovascular disease enterprises: Part I: aging arteries: a "set up" for vascular disease. 
Circulation 107(1): 139-46. 
 

Lanctot, K. L., T. S. Best, N. Mittmann, B. A. Liu, P. I. Oh, T. R. Einarson and C. A. 
Naranjo (1998). Efficacy and safety of neuroleptics in behavioral disorders associated 
with dementia. J Clin Psychiatry 59(10): 550-61. 
 

Lapane, K. L., H. H. Fernandez and J. H. Friedman (1999). Prevalence, clinical 
characteristics, and pharmacologic treatment of Parkinson's disease in residents in long-
term care facilities. SAGE Study Group. Pharmacotherapy 19(11): 1321-7. 
 

Larsen, J. P. (1991). Parkinson's disease as community health problem: study in 
Norwegian nursing homes. The Norwegian Study Group of Parkinson's Disease in the 
Elderly. Bmj 303(6805): 741-3. 
 

Larsen, J. P., E. G. Nessler and R. Strandjord (1988). [Nursing homes patients with 
Parkinson disease: diagnosis]. Tidsskr Nor Laegeforen 108(17-18): 1377-9. 
 

Larson, E. B., W. A. Kukull, D. Buchner and B. V. Reifler (1987). Adverse drug 
reactions associated with global cognitive impairment in elderly persons. Ann Intern 
Med 107(2): 169-73. 
 

 47 
 



REFERENCES   

Lau, H. S., C. Florax, A. J. Porsius and A. De Boer (2000). The completeness of 
medication histories in hospital medical records of patients admitted to general internal 
medicine wards. Br J Clin Pharmacol 49(6): 597-603. 
 

Lazarou, J., B. H. Pomeranz and P. N. Corey (1998). Incidence of adverse drug 
reactions in hospitalized patients: a meta- analysis of prospective studies. Jama 279(15): 
1200-5. 
 

Leape, L. L. (1995). Preventing adverse drug events. Am J Health Syst Pharm 52(4): 
379-82. 
 

Lechevallier-Michel, N., M. Molimard, J. F. Dartigues, C. Fabrigoule and A. Fourrier-
Reglat (2005). Drugs with anticholinergic properties and cognitive performance in the 
elderly: results from the PAQUID Study. Br J Clin Pharmacol 59(2): 143-51. 
 

Lechin, F., B. van der Dijs and M. Benaim (1996). Benzodiazepines: tolerability in 
elderly patients. Psychother Psychosom 65(4): 171-82. 
 

LeSage, J. (1991). Polypharmacy in geriatric patients. Nurs Clin North Am 26(2): 273-
90. 
 

Lesar, T. S., L. L. Briceland, K. Delcoure, J. C. Parmalee, V. Masta-Gornic and H. Pohl 
(1990). Medication prescribing errors in a teaching hospital. Jama 263(17): 2329-34. 
 

Lessard, S., J. Deyoung and N. Vazzana (2006). Medication discrepancies affecting 
senior patients at hospital admission. Am J Health Syst Pharm 63(8): 740-3. 
 

Lipton, H. L., L. A. Bero, J. A. Bird and S. J. McPhee (1992). The impact of clinical 
pharmacists' consultations on physicians' geriatric drug prescribing. A randomized 
controlled trial. Med Care 30(7): 646-58. 
 

Lisby, M., L. P. Nielsen and J. Mainz (2005). Errors in the medication process: 
frequency, type, and potential clinical consequences. Int J Qual Health Care 17(1): 15-
22. 
 

Litaker, J. R. and J. Y. Chou (2003). Patterns of pharmacologic treatment of congestive 
heart failure in elderly nursing home residents and related issues: a review of the 
literature. Clin Ther 25(7): 1918-35. 
 

 48



  REFERENCES 

Lowe, C. J., D. K. Raynor, J. Purvis, A. Farrin and J. Hudson (2000). Effects of a 
medicine review and education programme for older people in general practice. Br J 
Clin Pharmacol 50(2): 172-5. 
 

McCusker, J., M. Cole, N. Dendukuri, E. Belzile and F. Primeau (2001). Delirium in 
older medical inpatients and subsequent cognitive and functional status: a prospective 
study. Cmaj 165(5): 575-83. 
 

McDonnell, P. J. and M. R. Jacobs (2002). Hospital admissions resulting from 
preventable adverse drug reactions. Ann Pharmacother 36(9): 1331-6. 
 

McShane, R., J. Keene, K. Gedling, C. Fairburn, R. Jacoby and T. Hope (1997). Do 
neuroleptic drugs hasten cognitive decline in dementia? Prospective study with 
necropsy follow up. Bmj 314(7076): 266-70. 
 

Meara, J., B. K. Bhowmick and P. Hobson (1999). Accuracy of diagnosis in patients 
with presumed Parkinson's disease. Age Ageing 28(2): 99-102. 
 

Midlov, P., A. Bergkvist, A. Bondesson, T. Eriksson and P. Hoglund (2005). 
Medication errors when transferring elderly patients between primary health care and 
hospital care. Pharm World Sci 27(2): 116-20. 
 

Midlov, P., A. Bondesson, T. Eriksson, J. Petersson, L. Minthon and P. Hoglund (2002). 
Descriptive study and pharmacotherapeutic intervention in patients with epilepsy or 
Parkinson's disease at nursing homes in southern Sweden. Eur J Clin Pharmacol 57(12): 
903-10. 
 

Mitchell, S. L., D. K. Kiely, D. P. Kiel and L. A. Lipsitz (1996). The epidemiology, 
clinical characteristics, and natural history of older nursing home residents with a 
diagnosis of Parkinson's disease. J Am Geriatr Soc 44(4): 394-9. 
 

Mjorndal, T., M. D. Boman, S. Hagg, M. Backstrom, B. E. Wiholm, A. Wahlin and R. 
Dahlqvist (2002). Adverse drug reactions as a cause for admissions to a department of 
internal medicine. Pharmacoepidemiol Drug Saf 11(1): 65-72. 
 

Moghal, S., A. H. Rajput, R. Meleth, C. D'Arcy and R. Rajput (1995). Prevalence of 
movement disorders in institutionalized elderly. Neuroepidemiology 14(6): 297-300. 
 

 49 
 



REFERENCES   

Monane, M., D. M. Matthias, B. A. Nagle and M. A. Kelly (1998). Improving 
prescribing patterns for the elderly through an online drug utilization review 
intervention: a system linking the physician, pharmacist, and computer. Jama 280(14): 
1249-52. 
 

Moore, A. R. and S. T. O'Keeffe (1999). Drug-induced cognitive impairment in the 
elderly. Drugs Aging 15(1): 15-28. 
 

Mortimer, A. M., C. J. Shepherd, M. Rymer and A. Burrows (2005). Primary care use 
of antipsychotic drugs: an audit and intervention study. Ann Gen Psychiatry 4: 18. 
 

Muijrers, P. E., R. P. Grol, J. Sijbrandij, R. Janknegt and J. A. Knottnerus (2005). 
Differences in prescribing between GPs: impact of the cooperation with pharmacists 
and impact of visits from pharmaceutical industry representatives. Fam Pract 22(6): 
624-30. 
 

Mulsant, B. H., B. G. Pollock, M. Kirshner, C. Shen, H. Dodge and M. Ganguli (2003). 
Serum anticholinergic activity in a community-based sample of older adults: 
relationship with cognitive performance. Arch Gen Psychiatry 60(2): 198-203. 
 

Myhr, R. and A. Kimsas (1999). [Medication errors when transferring within health care 
services]. Tidsskr Nor Laegeforen 119(8): 1087-91. 
 

Oborne, C. A., R. Hooper, C. G. Swift and S. H. Jackson (2003). Explicit, evidence-
based criteria to assess the quality of prescribing to elderly nursing home residents. Age 
Ageing 32(1): 102-8. 
 

Panneman, M. J., W. G. Goettsch, P. Kramarz and R. M. Herings (2003). The costs of 
benzodiazepine-associated hospital-treated fall Injuries in the EU: a Pharmo study. 
Drugs Aging 20(11): 833-9. 
 

Paquette-Lamontagne, N., W. M. McLean, L. Besse and J. Cusson (2001). Evaluation 
of a new integrated discharge prescription form. Ann Pharmacother 35(7-8): 953-8. 
 

Paterniti, S., C. Dufouil and A. Alperovitch (2002). Long-term benzodiazepine use and 
cognitive decline in the elderly: the Epidemiology of Vascular Aging Study. J Clin 
Psychopharmacol 22(3): 285-93. 
 

 50



  REFERENCES 

Paulino, E. I., M. L. Bouvy, M. A. Gastelurrutia, M. Guerreiro and H. Buurma (2004). 
Drug related problems identified by European community pharmacists in patients 
discharged from hospital. Pharm World Sci 26(6): 353-60. 
 

Pickard, A. S., J. A. Johnson and K. B. Farris (1999). The impact of pharmacist 
interventions on health-related quality of life. Ann Pharmacother 33(11): 1167-72. 
 

Piecoro, L. T., S. R. Browning, T. S. Prince, T. T. Ranz and F. D. Scutchfield (2000). A 
database analysis of potentially inappropriate drug use in an elderly medicaid 
population. Pharmacotherapy 20(2): 221-8. 
 

Pillai, A., S. S. Thomas and M. Garg (2004). The electronic immediate discharge 
document: experience from the South West of Scotland. Inform Prim Care 12(2): 67-73. 
 

Pimlott, N. J., J. E. Hux, L. M. Wilson, M. Kahan, C. Li and W. W. Rosser (2003). 
Educating physicians to reduce benzodiazepine use by elderly patients: a randomized 
controlled trial. Cmaj 168(7): 835-9. 
 

Pitkala, K. H., T. E. Strandberg and R. S. Tilvis (2001). Is it possible to reduce 
polypharmacy in the elderly? A randomised, controlled trial. Drugs Aging 18(2): 143-9. 
 

Popli, A. P., J. D. Hegarty, A. J. Siegel, J. C. Kando and M. Tohen (1997). Transfer of 
psychiatric inpatients to a general hospital due to adverse drug reactions. 
Psychosomatics 38(1): 35-7. 
 

Ray, W. A., D. G. d. Blazer, W. Schaffner, C. F. Federspiel and R. Fink (1986). 
Reducing long-term diazepam prescribing in office practice. A controlled trial of 
educational visits. Jama 256(18): 2536-9. 
 

Ray, W. A., P. B. Thapa and P. Gideon (2000). Benzodiazepines and the risk of falls in 
nursing home residents. J Am Geriatr Soc 48(6): 682-5. 
 

Reeve, J. F., G. M. Peterson, R. H. Rumble and R. Jaffrey (1999). Programme to 
improve the use of drugs in older people and involve general practitioners in community 
education. J Clin Pharm Ther 24(4): 289-97. 
 

Reisberg, B., J. Borenstein, S. P. Salob, S. H. Ferris, E. Franssen and A. Georgotas 
(1987). Behavioral symptoms in Alzheimer's disease: phenomenology and treatment. J 
Clin Psychiatry 48 Suppl: 9-15. 

 51 
 



REFERENCES   

 

Reisberg, B., E. Franssen, S. G. Sclan, A. Kluger and S. H. Ferris (1989). Stage specific 
incidence of potentially remediable behavioral symptoms in aging and Alzheimer 
disease. Bulletin of clinical neuroscience 54: 95-112. 
 

Richards, D., L. Toop and P. Graham (2003). Do clinical practice education groups 
result in sustained change in GP prescribing? Fam Pract 20(2): 199-206. 
 

Roberts, M. S., J. A. Stokes, M. A. King, T. A. Lynne, D. M. Purdie, P. P. Glasziou, D. 
A. Wilson, S. T. McCarthy, G. E. Brooks, F. J. De Looze and C. B. Del Mar (2001). 
Outcomes of a randomized controlled trial of a clinical pharmacy intervention in 52 
nursing homes. Br J Clin Pharmacol 51(3): 257-65. 
 

Rockwood, K., S. Cosway, D. Carver, P. Jarrett, K. Stadnyk and J. Fisk (1999). The risk 
of dementia and death after delirium. Age Ageing 28(6): 551-6. 
 

Roland, M. (2004). Linking physicians' pay to the quality of care--a major experiment 
in the United kingdom. N Engl J Med 351(14): 1448-54. 
 

Rosen, J., S. Bohon and S. Gershon (1990). Antipsychotics in the elderly. Acta 
Psychiatr Scand Suppl 358: 170-5. 
 

Roughead, E. E., A. L. Gilbert, J. G. Primrose and L. N. Sansom (1998). Drug-related 
hospital admissions: a review of Australian studies published 1988-1996. Med J Aust 
168(8): 405-8. 
 

Runciman, W. B., E. E. Roughead, S. J. Semple and R. J. Adams (2003). Adverse drug 
events and medication errors in Australia. Int J Qual Health Care 15 Suppl 1: i49-59. 
 

Ruths, S., J. Straand and H. A. Nygaard (2001). Psychotropic drug use in nursing 
homes--diagnostic indications and variations between institutions. Eur J Clin Pharmacol 
57(6-7): 523-8. 
 

Ruths, S., J. Straand and H. A. Nygaard (2003). Multidisciplinary medication review in 
nursing home residents: what are the most significant drug-related problems? The 
Bergen District Nursing Home (BEDNURS) study. Qual Saf Health Care 12(3): 176-80. 
 

 52



  REFERENCES 

Samuelsson, G., C. McCamish-Svensson, B. Hagberg, G. Sundstrom and O. Dehlin 
(2005). Incidence and risk factors for depression and anxiety disorders: results from a 
34-year longitudinal Swedish cohort study. Aging Ment Health 9(6): 571-5. 
 

Sandars, J. and A. Esmail (2003). The frequency and nature of medical error in primary 
care: understanding the diversity across studies. Fam Pract 20(3): 231-6. 
 

Schachter, S. C., G. W. Cramer, G. D. Thompson, R. J. Chaponis, M. A. Mendelson and 
L. Lawhorne (1998). An evaluation of antiepileptic drug therapy in nursing facilities. J 
Am Geriatr Soc 46(9): 1137-41. 
 

Schmidt, I., C. B. Claesson, B. Westerholm, L. G. Nilsson and B. L. Svarstad (1998). 
The impact of regular multidisciplinary team interventions on psychotropic prescribing 
in Swedish nursing homes. J Am Geriatr Soc 46(1): 77-82. 
 

Schmucker, D. L. and E. S. Vesell (1999). Are the elderly underrepresented in clinical 
drug trials? J Clin Pharmacol 39(11): 1103-8. 
 

Seymour, R. M. and P. A. Routledge (1998). Important drug-drug interactions in the 
elderly. Drugs Aging 12(6): 485-94. 
 

Snowdon, J., S. Day and W. Baker (2005). Current use of psychotropic medication in 
nursing homes. Int Psychogeriatr: 1-10. 
 

Straand, J. and K. S. Rokstad (1999). Elderly patients in general practice: diagnoses, 
drugs and inappropriate prescriptions. A report from the More & Romsdal Prescription 
Study. Fam Pract 16(4): 380-8. 
 

Sullivan, M., J. Karlsson and J. E. Ware, Jr. (1995). The Swedish SF-36 Health Survey-
-I. Evaluation of data quality, scaling assumptions, reliability and construct validity 
across general populations in Sweden. Soc Sci Med 41(10): 1349-58. 
 

Sullivan, M. and R. A. Karlsson (1994). [SF-36 Health Survey Manual and 
Interpretation Guide]. Gothenburg. 
 

SWEDIS (2004). Database (SWEDIS) from the Swedish Medical Products Agency 
(MPA). 
 

 53 
 



REFERENCES   

Tam, V. C., S. R. Knowles, P. L. Cornish, N. Fine, R. Marchesano and E. E. Etchells 
(2005). Frequency, type and clinical importance of medication history errors at 
admission to hospital: a systematic review. Cmaj 173(5): 510-5. 
 

The National Board of Health and Welfare (1996). [Drug reviews at nursing homes]. 
Stockholm. 
 

The National Board of Health and Welfare (1999). [Diagnoses and drug prescriptions - 
a national survey]. Stockholm. 
 

The National Board of Health and Welfare (1999). [Drug use in nursing homes: special 
report 1999:1]. Stockholm. 
 

The National Board of Health and Welfare (2002). [Indicators for evaluation of the 
quality of drug use by elderly]. Stockholm. 
 

The National Board of Health and Welfare (2003). [Indicators for evaluation of the 
quality of drug use by elderly]. Stockholm. 
 

Thompson, M. L., J. E. Myers and D. Kriebel (1998). Prevalence odds ratio or 
prevalence ratio in the analysis of cross sectional data: what is to be done? Occup 
Environ Med 55(4): 272-7. 
 

Thomson O'Brien, M. A., A. D. Oxman, D. A. Davis, R. B. Haynes, N. Freemantle and 
E. L. Harvey (2000). Educational outreach visits: effects on professional practice and 
health care outcomes. Cochrane Database Syst Rev 2. 
 

Tinetti, M. E. (2003). Clinical practice. Preventing falls in elderly persons. N Engl J 
Med 348(1): 42-9. 
 

Tison, F., J. Lecaroz, L. Letenneur and J. F. Dartigues (1999). Parkinsonism and 
exposure to neuroleptic drugs in elderly people living in institutions. Clin 
Neuropharmacol 22(1): 5-10. 
 

Turnheim, K. (2003). When drug therapy gets old: pharmacokinetics and 
pharmacodynamics in the elderly. Exp Gerontol 38(8): 843-53. 
 

 54



  REFERENCES 

Wagner, A. K., B. L. Ehrenberg, T. A. Tran, K. M. Bungay, D. J. Cynn and W. H. 
Rogers (1997). Patient-based health status measurement in clinical practice: a study of 
its impact on epilepsy patients' care. Qual Life Res 6(4): 329-41. 
 

Wahlstrom, R., V. K. Diwan, G. Tomson, T. Oké and B. Beermann (1997). An 
educational experiment in primary care in Sweden. European Journal of General 
Practice 3(September): 96-102. 
 

Walter-Sack, I. and U. Klotz (1996). Influence of diet and nutritional status on drug 
metabolism. Clin Pharmacokinet 31(1): 47-64. 
 

Walzak, D., S. Swindells and A. Bhardwaj (1994). Primary care physicians and the cost 
of drugs: a study of prescribing practices based on recognition and information sources. 
J Clin Pharmacol 34(12): 1159-63. 
 

van der Kam, W. J., B. Meyboom de Jong, T. F. Tromp, P. W. Moorman and J. van der 
Lei (2001). Effects of electronic communication between the GP and the pharmacist. 
The quality of medication data on admission and after discharge. Fam Pract 18(6): 605-
9. 
 

van Eijk, M. E., J. Avorn, A. J. Porsius and A. de Boer (2001). Reducing prescribing of 
highly anticholinergic antidepressants for elderly people: randomised trial of group 
versus individual academic detailing. Bmj 322(7287): 654-7. 
 

Wang, P. S., R. L. Bohn, R. J. Glynn, H. Mogun and J. Avorn (2001). Hazardous 
benzodiazepine regimens in the elderly: effects of half-life, dosage, and duration on risk 
of hip fracture. Am J Psychiatry 158(6): 892-8. 
 

Watkins, C., I. Harvey, P. Carthy, L. Moore, E. Robinson and R. Brawn (2003). 
Attitudes and behaviour of general practitioners and their prescribing costs: a national 
cross sectional survey. Qual Saf Health Care 12(1): 29-34. 
 

Watkins, C., A. Timm, R. Gooberman-Hill, I. Harvey, A. Haines and J. Donovan 
(2004). Factors affecting feasibility and acceptability of a practice-based educational 
intervention to support evidence-based prescribing: a qualitative study. Fam Pract 21(6): 
661-9. 
 

Veehof, L., R. Stewart, F. Haaijer-Ruskamp and B. M. Jong (2000). The development 
of polypharmacy. A longitudinal study. Fam Pract 17(3): 261-7. 
 

 55 
 



REFERENCES   

Verhaeverbeke, I. and T. Mets (1997). Drug-induced orthostatic hypotension in the 
elderly: avoiding its onset. Drug Saf 17(2): 105-18. 
 

Vestal, R. E. (1997). Aging and pharmacology. Cancer 80(7): 1302-10. 
 

Whitworth, A. B. and W. W. Fleischhacker (1995). Adverse effects of antipsychotic 
drugs. Int Clin Psychopharmacol 9 Suppl 5: 21-7. 
 

WHO Collaborating Centre for Drug Statistics Methodology (2000). Anatomical 
Therapeutic Chemical (ATC) Classification Index. Oslo, World Health Organisation. 
http://www.whocc.no/atcddd (12 May 2004). 
 

Williams, B. R., M. B. Nichol, B. Lowe, P. S. Yoon, J. S. McCombs and J. Margolies 
(1999). Medication use in residential care facilities for the elderly. Ann Pharmacother 
33(2): 149-55. 
 

Williams, E. I. and F. Fitton (1990). General practitioner response to elderly patients 
discharged from hospital. Bmj 300(6718): 159-61. 
 

Wilson, S., W. Ruscoe, M. Chapman and R. Miller (2001). General practitioner-hospital 
communications: a review of discharge summaries. J Qual Clin Pract 21(4): 104-8. 
 

Wise, J. (2001). UK government and doctors agree to end "blame culture". Bmj 
323(7303): 9. 
 

Witt, K., E. Knudsen, S. Ditlevsen and H. Hollnagel (2004). Academic detailing has no 
effect on prescribing of asthma medication in Danish general practice: a 3-year 
randomized controlled trial with 12-monthly follow-ups. Fam Pract 21(3): 248-53. 
 

Woerner, M. G., J. M. Alvir, B. L. Saltz, J. A. Lieberman and J. M. Kane (1998). 
Prospective study of tardive dyskinesia in the elderly: rates and risk factors. Am J 
Psychiatry 155(11): 1521-8. 
 

Wolfe, M. M., D. R. Lichtenstein and G. Singh (1999). Gastrointestinal toxicity of 
nonsteroidal antiinflammatory drugs. N Engl J Med 340(24): 1888-99. 
 

www.scb.se Population statistics 2005. 2006. 
 

 56

http://www.whocc.no/atcddd
http://www.scb.se/


  REFERENCES 

Zuckerman, I. H., J. Josue Hernandez, L. G.-B. A, J. Richard Hebel, B. Stuart, S. 
Zimmerman and J. Magaziner (2005). Potentially inappropriate prescribing before and 
after nursing home admission among patients with and without dementia. Am J Geriatr 
Pharmacother 3(4): 246-54. 
 

Zwar, N. A., J. Wolk, J. J. Gordon and R. W. Sanson-Fisher (2000). Benzodiazepine 
prescribing by GP registrars. A trial of educational outreach. Aust Fam Physician 
29(11): 1104-7. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 57 
 



REFERENCES   

 
 

 58



  APPENDIX 
 

APPENDIX (I–IV) 
 
 
 
 
 
 
 
 
 
 
 

 59 
 


	ORIGINAL ARTICLES
	  ABBREVIATIONS
	INTRODUCTION 
	Pharmacotherapy in primary care
	Pharmacological alterations with age
	Absorption of drugs
	Distribution of drugs
	Metabolism and elimination of drugs
	Pharmacodynamic alterations with increasing age

	Inappropriate medications in the elderly
	Benzodiazepines
	Anti-psychotic drugs

	Delirium in the elderly
	Polypharmacy
	Medication errors
	Transfer of information between care levels
	Use of educational programmes on pharmacotherapy
	Rationale for the studies
	Appropriate medications in the elderly
	Transfer of information between care levels
	Educational programmes
	Deciding which medications should be targeted



	AIMS OF THE THESIS
	MATERIAL AND METHODS  
	Paper I
	Paper II
	Paper III
	Paper IV

	RESULTS
	Inappropriate medications in nursing homes (Paper I)
	Changes in prescribing after information or educational outreach visits (Papers I and III)
	Errors in transfer of medications between hospital and primary care (Paper II)
	Effects of Medication Report on errors in transfer of information (Paper IV) 

	DISCUSSION
	The impact of interventions on drug use
	Interventions of teams on drug use
	Educational outreach visits

	Inappropriate drug use in the elderly
	Methodological consideration
	Reduce the number of medication errors

	SUMMARY AND CONCLUSIONS
	SVENSK SAMMANFATTNING (SWEDISH SUMMARY)
	ACKNOWLEDGEMENTS
	REFERENCES
	APPENDIX (I–IV)

