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SUMMARY
Errors in the medicines management process represent an important
source of iatrogenic harm in primary care. Most errors result from
underlying systems-based problems that are amenable to interven-
tion and potentially preventable. In this paper, we seek to identify
the frequency of medication-related morbidity in primary care,
understand the underlying systemic reasons that increase risk of
medication-related errors and iatrogenic harm, and suggest strate-
gies for improving the safety of medicines management. 
Keywords: safety; errors; adverse events; prescribing; medicines
management.

Introduction

THE safety of medicines management in primary care is a
topic of considerable importance, given the wide variety of

drugs prescribed and the fact that primary care teams are tak-
ing on responsibility for increasingly complex medication regi-
mens. In this article, we ask three questions: ‘How safe is med-
icines management in primary care?’, ‘Why do medication-
related adverse events occur?’, and ‘How can the safety of
medicines management be improved?’. 

We have used a broad definition of medicines management
that includes prescribing, dispensing, administration, monitor-
ing, repeat prescribing, and the education and training of
patients and healthcare professionals. This article focuses
mainly on medicines management in relation to general prac-
tice, rather than primary care in its widest sense.

How safe is medicines management in primary
care?
There has been relatively little research into the safety of med-
icines management in primary care and we are not aware of
any studies that have assessed the relative risks of each stage
of the medicines management process. Below we have out-
lined the key findings of studies on the frequency of medica-
tion-related adverse events, case reports of serious medica-
tion-related error, and research on the prescription of poten-
tially hazardous drug–drug combinations and problems
detected by community pharmacists. These studies suggest
that the most hazardous points in the medicines management
process relate to prescribing decisions, administration (how
patients take their medicines) and monitoring.

The most serious medication-related adverse events often
lead to hospital admission. A recent systematic review and

meta-analysis of 15 descriptive studies suggests that some 7%
(median = 7.1%; interquartile range [IQR] = 5.7 to 16.2) of
hospital admissions are drug-related and over half (median =
4.3%; IQR = 3.1 to 9.5) of these could be considered pre-
ventable.1 Table 1 includes the types of medication that are
most likely to be responsible for hospital admission.1,2-6

Further information comes from studies that have relied on
incident monitoring and self-reporting techniques to estimate
the frequency of preventable adverse events in general prac-
tice. Of these, the most important is a large incident monitor-
ing study from Australia, in which over half of the events report-
ed were medication related and 79% of these were considered
preventable.7 Deaths were recorded in 3% of the medication-
related incidents and major harm in 15%.7

Medical defence organisations hold reports of serious drug-
related errors and deaths from prescribing in general practice
and some medicolegal experts have published collections of
their experience.8,9 The largest and most up-to-date case
series shows that, of 1000 consecutive claims lodged against
general practitioners (GPs) after July 1996, 19.3% related to
alleged prescribing mistakes, the most common — across all
drug categories — involved failure to recognise or monitor
adverse medication effects.10,11 Eighteen per cent involved
prescription of incorrect or inappropriate medication, 12.5%
involved contraindicated drugs, and 12% involved wrong dose
of medication. Steroids accounted for one-fifth of prescribing-
related claims and the following drug groups were also impor-
tant causes of claims: antibiotics, phenothiazines, hormone
replacement, oral contraception, antiepileptics, opiates, lithi-
um, non-steroidal anti-inflammatory drugs, and warfarin.

A number of studies have looked at the incidence of pre-
scription of hazardous drug–drug combinations in primary
care. Differences in methodology make comparisons between
studies difficult. Nevertheless, in three large-scale
Scandinavian studies, interactions of potentially major clinical
significance occurred in over 1% of cases where patients were
receiving two or more items.12-14 A study from the United
Kingdom has shown that, despite increased use of comput-
erised drug interaction alerts in general practice, there is still
scope for reducing drug interaction errors.15

Studies that have looked at prescription errors detected by
community pharmacists have shown considerable differences
in error rates (range = 1% to 40% [approximate])16-22 with
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lower rates noted in studies that have focused on clinically sig-
nificant problems and interventions made by pharmacists.16,18

Although administrative errors account for many of the prob-
lems detected in these studies,17,20-22 these types of error may
be indicative of faults in medicines management systems and
addressing these might lead to overall improvements in safe-
ty.

Why do adverse events occur?
Adverse events often result from more than one failure in the
medicines management system and studies of adverse events
occurring in secondary care settings have generated models,
to explain their possible underlying system causes.23 Based on
this work we have provided a model of how things can go
wrong in primary care, using an example of a patient who
developed pulmonary pneumonitis as a result of receiving an
erroneously high dose of amiodarone (Figure 1). In this model,
the actual adverse event is shown in column IV. Working back-
wards, column III identifies the points in the medicines man-
agement process where the literature suggests most problems
occur: prescribing, dispensing, patient education, and med-
ication monitoring. Column II shows the types of problem that
could have contributed to the event and column I shows the
possible underlying system failures. The framework as a whole
is designed to illustrate the complexity of medicines manage-
ment in primary care and the contribution of different types of
system failure to an adverse event. In common with ideas pro-
posed by Leape and colleagues,24 we believe that under-
standing systems failures is likely to generate the most useful
insights into how prescribing can be made safer. 

Another way of thinking about why adverse events occur is
in terms of the ‘Swiss cheese model’.25 In this model an
adverse event is seen to be the result of a series of failures of
safety systems (represented by holes in slices of Swiss
cheese). An example is shown in Figure 2 in which a patient is

at risk of suffering an adverse event after requesting a previ-
ously used medication that is now contraindicated. In one
instance, (the top arrow) the problem is detected by the phar-
macist and the medication is not dispensed. In the other
instance (bottom arrow) the error trajectory passes through all
of the safety barriers and the patient suffers from an adverse
event. Using this example it is easy to see how the adverse
event could have been prevented by improvements in various
aspects of the medicines management process.

Improving safety in medicines management 
Relatively little research has been undertaken into methods of
improving the safety of medicines management in primary
care. Nevertheless, it is possible to make some suggestions by
taking account of evidence that exists on changing prescribing
behaviour, focusing on the drugs that cause the greatest prob-
lems in primary care, and tackling problems in the medicines
management process.

A number of studies have shown that, in order to change
prescribing behaviour, an active intervention is required.26-32

Thus, the use of mailed educational materials, or distributing
lists of patient-specific medications without explicit sugges-
tions for change tends to have little beneficial effect.26 But edu-
cational outreach,28,29 the use of computerised prompts,31 and
active intervention by pharmacists30,32 have all been shown to
have beneficial effects upon prescribing behaviour. These
points should be borne in mind when designing interventions
aimed at improving safety in primary care.

Focusing effort on improving the medicines management of
those drugs that cause the greatest morbidity in primary care
could have a significant effect in reducing adverse events.
Table 1 shows some of these drugs or drug groups, together
with possible methods for improving safety.

Knowing the drugs that are most commonly associated with
preventable morbidity means that it is possible to identify
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Table 1. Drugs and drug groups that are commonly associated with preventable morbidity and methods by which prescribing could be made safer.

Drug or drug group Methods of improving safety

Non-steroidal anti-inflammatory  � Use judiciously, especially in the elderly and others who are particularly at risk from adverse events
drugs (NSAIDs), including aspirin 

� In at-risk groups who need these drugs, co-prescribe with a cytoprotective agent  
Diuretics � Use judiciously, especially in the elderly

� Monitor for adverse effects, e.g. postural hypotension, falls, and electrolyte disturbances
� Carefully consider the balance of risks and benefits if adverse effects occur

Hypoglycaemic agents � Patient education concerning the use of these agents is essential, particularly in terms of how to
recognise early manifestations of low plasma glucose and what to do in the case of intercurrent illness

Anticoagulants � Considering the balance of potential benefits and risks to individual patients is important
� Effective monitoring systems are essential
� International normalised ratio (INR) should be rechecked promptly following the introduction of 

another drug that might interact
Digoxin � Use judiciously and monitor for adverse effects

� Consider the need to check digoxin levels or reduce dose as patients’ renal function deteriorates
Psychotropic drugs � Use judiciously, especially in the elderly, and monitor for side effects  
Antimicrobial agents � Use judiciously, especially in the elderly

� To minimise risk of pseudomembraneous colitis, try to avoid giving multiple courses of broad
spectrum antimicrobial agents   

b-adrenoreceptor blocking drugs � Avoid use in patients with asthma or COPD — this includes the use of eye drops  
Long-term corticosteroids � Use judiciously and carefully; consider the balance of benefits and risks before prescribing

� Carefully consider co-morbidities and other medications that might increase the risks of corticosteroids
� Try to avoid co-prescription with NSAIDs (including aspirin) and/or use a cytoprotective agent
� Give prophylaxis for osteoporosis in patients on long-term high dose corticosteroids
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patients most at risk. Using clinical computer systems it is pos-
sible to identify problems with several of the drugs or drug
groups in Table 1. For example, it is possible to identify
patients receiving high doses of prednisolone for more than six
months who have not been prescribed osteoporosis prophy-
laxis, or patients receiving b-adrenoceptor blocking agents
who also have asthma.

In the space available it is not possible to provide detailed
advice on how to improve safety in the different stages of the
medicines management process. Nevertheless, we allude to
some key points below and suggest that readers consider
other sources for more detailed advice.33,34

The prescribing decision
A key issue in any prescribing decision is to balance risks and
benefits. The safest option may be not to prescribe at all. When
balancing risks and benefits it is essential to have all necessary
information available about the drug (in terms of cautions, con-
traindications, interactions, and side effects), relevant informa-
tion about the patient (age, sex, co-morbidities, and allergies),
and to make maximal use of practice computer software for
alerts of potential hazards. Most GPs are familiar with comput-
erised drug interaction alerts, but prescribing could be made
safer if computer system suppliers linked morbidity codes and
information on renal and hepatic function to the prescription of
potentially hazardous drugs.

Medication reviews and monitoring
One of the challenges that many GPs face is having the time
to undertake thorough reviews of patients receiving long-term
medication. Such reviews should ideally cover the appropri-
ateness of the medications and whether they need to be con-
tinued, a review of medication use, inquiry into potential side
effects, and checking for potential interactions and contraindi-
cations. If GPs do not have the time or expertise to undertake
such reviews then this may be an important systems failure.
Potential solutions include improved training, restructuring
general practice to allow time to be given to prescription
reviews, use of pharmacists to assist with reviews (particularly

for patients with complicated medication regimens), and
incentive payments. 

In terms of laboratory test monitoring of drugs (and their
potential side effects) there is often a lack of clear evidence-
linked advice on how often these tests should be done. Even
when evidence is available many practices do not have secure
systems in place to ensure patients get the appropriate tests
done. To reduce risks associated with ineffective medication
monitoring, better systems need to be developed. One option
is for practices to agree on protocols for the blood test moni-
toring of drugs (such as diuretics, angiotensin converting
enzyme inhibitors, digoxin, lithium, statins, thyroxine, anti-con-
vulsants and immunosuppressive drugs) and to set up effec-
tive call and recall systems which link to repeat prescribing
systems. Another option is to give more responsibility to
patients so that they know how often their blood tests are
needed and how to request these tests.

Repeat prescribing
Given that over 80% of drugs are now issued on repeat pre-
scriptions, there is a need for repeat prescribing systems
which minimise the risk of adverse events.35 Key features of
such systems include:

� documentation of what types of drug should not be issued
on repeat prescription; examples might include immuno-
suppressants, antibiotics, and drugs where there is poten-
tial for addiction or intentional overdose;

� setting an appropriate review date following initiation or
review of a repeat prescription;

� Making use of computer facilities to determine whether a
patient is under or overusing their medication;

� providing clear rules for clerical staff about the circum-
stances in which they should not automatically print a
repeat prescription; and

� for prescription requests not falling within agreed rules,
GPs should have all relevant information available to them
before signing a repeat prescription.

A J Avery, A Sheikh, B Hurwitz, et al

5) Patient suffers from 
an adverse event

4) Patient takes the medication
without checking for cautions
or contraindications 2) Receptionist prints the repeat prescription

along with the contraindicated drug and
the GP signs it without properly checking

3) Pharmacist either detects the
contraindication (top arrow) 
or dispenses the medication with 
or out recognising the prescrip-
tion error (bottom arrow)

1) Patient requests their regular
repeat prescription along with a
previously prescribed drug 
that is now contraindicated 

Error
trajectory

Figure 2. Swiss cheese model of how error in the medicines management process may or may not lead to adverse events.
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Patient education 
Not all patients are experts in their conditions, but they are all
experts in themselves. An open discussion about treatment
options can reveal information about sensitivities/allergies and
preferences that may well improve the ‘medication-taking
experience’ and reduce physical and psychological morbidity.
Similarly, by encouraging the patient to read information
leaflets, important contraindications are less likely to be
missed. There is an obvious trade-off here between reducing
the chances of morbidity and extending consultation times,
but most who have tried it have found shared decision-making
to be a positive experience. This idea can be extended to
shared management plans, especially in the chronic condi-
tions, such as asthma, diabetes, coronary heart disease, and
epilepsy, with the resulting benefit of improving concordance
and thereby minimising the risk of harm through omission of
medication.

Conclusions
This paper has shown that there are important risks in the
medicines management process in primary care. Improving
the safety of medicines management in primary care is likely
to require the adoption of multiple strategies, including better
support for prescribing decisions, more effective involvement
of patients in these decisions, and better systems for monitor-
ing the safety of medicines. Success is likely to be dependent
on more effective use of computers and improving partner-
ships between general practice staff, patients, and pharma-
cists. 

References
1. Winterstein AG, Sauer BC, Hepler CD, Poole C. The incidence of

preventable drug-related hospital admissions. Pharmacoepidemiol
Drug Saf 2000; 9: S147-S148. 

2. Dartnell JG, Anderson RP, Chohan V, et al. Hospitalisation for
adverse events related to drug therapy: incidence, avoidability, and
costs. Med J Aust 1996; 164: 659-662.

3. Dennehy CE, Kishi DT, Louie C. Drug-related illness in emergency
department patients. Am J Health-Syst Pharm 1996; 53: 1422-1426.

4. Hallas J, Jensen KB, Grodum E, et al. Drug-related admissions to a
department of medical gastroenterology. The role of self-medicated
and prescribed drugs. Scand J Gastroenterol 1991; 26: 174-180.

5. Hallas J. Worm J, Beck-Neilsen J, et al. Drug related events and
drug utilization in patients admitted to a geriatric hospital depart-
ment. Dan Med Bull 1991; 38: 417-420.

6. Pouyanne P, Haramburu F, Imbs JL, Bégaud B. Admissions to hospi-
tal caused by adverse drug reactions: cross-sectional incidence
study. BMJ 2000; 320: 1036.

7. Bhasale AL, Miller GC, Reid SE, Britt HC. Analysing potential harm in
Australian general practice: an incident monitoring study. Med J Aust
1998; 169: 73-76.

8. Green S, Goodwin H and Moss J. Problems in general practice:
medication errors. London: Medical Defence Union, 1996.

9. Ineson N. General practice. London: Cavendish Publishing Ltd 1996;
419-439.

10. Silk N What went wrong in 1000 negligence claims. [Health Care
Risk Report.] London: Medical Protection Society, 2000;14-16.

11. Silk N. Findings from 1000 negligence claims – Part 2. [Health Care
Risk Report.] London: Medical Protection Society, 2001: 13-15.

12. Linnarsson R. Drug interactions in primary health care. Scand J Prim
Health Care 1993; 11: 181-186.

13. Merlo J, Liedholm H, Lindblad U, et al. Prescriptions with potential
drug interactions dispensed at Swedish pharmacies in January
1999: cross sectional study. BMJ 2001; 323: 427-428.

14. Sipilä J, Klaukka T, Martikainen J, Himberg J-J. Occurrence of poten-
tially harmful drug combinations among Finnish primary care
patients. Int Pharm J 1995; 9: 104-107.

15. Chen Y-F, Avery AJ, Neil K, Johnson C. Assessing the occurrence
and preventability of prescribing potentially hazardous/contraindicat-
ed drug combinations in general (family) practice.
Pharmacoepidemiol Drug Saf 2001; 10: S53.

16. Caleo S, Benrimoj S, Collins D, et al. Clinical evaluation of communi-
ty pharmacists’ interventions. Int J Pharm Pract 1996; 4: 221-227.

17. Claesson C, Burman K, Nilsson J, Vinge E. Prescription errors
detected by Swedish pharmacists. Int J Pharm Pract 1995; 3: 151-
156.

18. Greene R. Survey of prescription anomalies in community pharma-
cies: 1. Prescription monitoring. Pharm J 1995; 254: 476-481.

19. Hawksworth GM, Corlett AJ, Wright DJ, Chrystyn H. Clinical pharma-
cy interventions by community pharmacists during the dispensing
process. Br J Clin Pharmacol 1999; 47: 695-700.

20. Rupp MT, DeYoung M, Schondelmeyer SW. Prescribing problems
and pharmacist interventions in community practice. Med Care
1992; 30: 926-940.

21. Shah SNH, Aslam M, Avery AJ. A survey of prescription errors in
general practice. Pharm J 2001; 267: 860-862.

22. Westerlund T, Almarsdóttir AB, Melander A. Drug-related problems
and pharmacy interventions in community practice. Int J Pharm Prac
1999; 7: 40-50.

23. Corry M, Bonner G, McEntee S, Dugan J, MacAuley D. Hospitals do
not inform GPs about medication that should be monitored. Fam
Pract 2000; 17: 268-271.

24. Leape LL, Bates DW, Cullen DJ, et al. Systems analysis of adverse
drug events. JAMA 1995: 274: 35-43. 

25. Reason J. Human error: models and management. BMJ 2000; 320:
768-770.

26. Soumerai SB, McLaughlin TJ, Avorn J. Improving drug prescribing in
primary care: a critical analysis of the literature. Millbank Q 1989; 67:
268-317.

27. Ioannidis JPA, Lau J. Evidence on interventions to reduce medical
errors. An overview and recommendations for future research. J Gen
Intern Med 2001; 16: 325-334.

28. Avorn J, Soumerai SB. Improving drug-therapy decisions through
educational outreach. A randomised controlled trial of academically
based ‘detailing’. N Engl J Med 1983; 308: 1457-1463.

29. May FW, Rowett DS, Gilbert AL, et al. Outcomes of an educational
outreach service for community medical practitioners: non-steroidal
anti-inflammatory drugs. Med J Aust 1999; 170: 471-474.

29. Rodgers S, Avery AJ, Meechan D, et al. Controlled trial of pharma-
cist intervention in general practice: the effect on prescribing costs.
Br J Gen Pract 1999; 49: 717-720

30. Walton R, Dovey S, Harvey E, Freemantle N. Computer support for
determining drug dose: systematic review and meta-analysis. BMJ
1999; 318: 984-990.

31. Zermansky AG, Petty DR, Raynor DK, et al. Randomised controlled
trial of clinical medication review by a pharmacist of elderly patients
receiving repeat prescriptions in general practice. BMJ 2001; 323:
1340.

32. Department of Health. Medicines and Older People: Implementing
medicines-related aspects of the NSF for older people. London:
Department of Health, 2001 

33. Lilley R, Lambden P. Making sense of risk management. Oxford:
Radcliffe Medical Press, 1999.

34. Zermansky, AG. Who controls repeats? Br J Gen Pract 1996; 46:
643-647.

Acknowledgments
This work has been in part supported by a grant from the BUPA
Foundation. Dr Aziz Sheikh is supported by an NHS R&D National Primary
Care Award. Rachel Howard is supported by NHS R&D funding.

Thinking about quality

British Journal of General Practice, October 2002 – Quality Supplement S21

http://konstanza.ingentaselect.com/nw=1/rpsv/cgi-bin/linker?ext=a&reqidx=/0098-7484^281995^29274L.35[aid=880880]
http://konstanza.ingentaselect.com/nw=1/rpsv/cgi-bin/linker?ext=a&reqidx=/0036-5521^281991^2926L.174[aid=3221325]
http://konstanza.ingentaselect.com/nw=1/rpsv/cgi-bin/linker?ext=a&reqidx=/0025-729X^281996^29164L.659[aid=3221305]
http://konstanza.ingentaselect.com/nw=1/rpsv/cgi-bin/linker?ext=a&reqidx=/1079-2082^281996^2953L.1422[aid=3221306]
http://konstanza.ingentaselect.com/nw=1/rpsv/cgi-bin/linker?ext=a&reqidx=/0907-8916^281991^2938L.417[aid=3221307]
http://konstanza.ingentaselect.com/nw=1/rpsv/cgi-bin/linker?ext=a&reqidx=/0959-8138^282000^29320L.1036[aid=3221308]
http://konstanza.ingentaselect.com/nw=1/rpsv/cgi-bin/linker?ext=a&reqidx=/0025-729X^281998^29169L.73[aid=3221281]
http://konstanza.ingentaselect.com/nw=1/rpsv/cgi-bin/linker?ext=a&reqidx=/0281-3432^281993^2911L.181[aid=3221309]
http://konstanza.ingentaselect.com/nw=1/rpsv/cgi-bin/linker?ext=a&reqidx=/0959-8138^282001^29323L.427[aid=3221310]
http://konstanza.ingentaselect.com/nw=1/rpsv/cgi-bin/linker?ext=a&reqidx=/0306-5251^281999^2947L.695[aid=3221315]
http://konstanza.ingentaselect.com/nw=1/rpsv/cgi-bin/linker?ext=a&reqidx=/0025-7079^281992^2930L.926[aid=3221316]
http://konstanza.ingentaselect.com/nw=1/rpsv/cgi-bin/linker?ext=a&reqidx=/0263-2136^282000^2917L.268[aid=3221319]
http://konstanza.ingentaselect.com/nw=1/rpsv/cgi-bin/linker?ext=a&reqidx=/0959-8138^282000^29320L.768[aid=1519954]
http://konstanza.ingentaselect.com/nw=1/rpsv/cgi-bin/linker?ext=a&reqidx=/0887-378X^281989^2967L.268[aid=3221320]
http://konstanza.ingentaselect.com/nw=1/rpsv/cgi-bin/linker?ext=a&reqidx=/0884-8734^282001^2916L.325[aid=3221321]
http://konstanza.ingentaselect.com/nw=1/rpsv/cgi-bin/linker?ext=a&reqidx=/0028-4793^281983^29308L.1457[aid=236130]
http://konstanza.ingentaselect.com/nw=1/rpsv/cgi-bin/linker?ext=a&reqidx=/0025-729X^281999^29170L.471[aid=1536322]
http://konstanza.ingentaselect.com/nw=1/rpsv/cgi-bin/linker?ext=a&reqidx=/0960-1643^281999^2949L.717[aid=2733090]
http://konstanza.ingentaselect.com/nw=1/rpsv/cgi-bin/linker?ext=a&reqidx=/0959-8138^281999^29318L.984[aid=3221322]
http://konstanza.ingentaselect.com/nw=1/rpsv/cgi-bin/linker?ext=a&reqidx=/0959-8138^282001^29323L.1340[aid=3221323]
http://konstanza.ingentaselect.com/nw=1/rpsv/cgi-bin/linker?ext=a&reqidx=/0960-1643^281996^2946L.643[aid=3221324]
http://konstanza.ingentaselect.com/nw=1/rpsv/cgi-bin/linker?ext=a&reqidx=/0025-729X^281998^29169L.73[aid=3221281]
http://konstanza.ingentaselect.com/nw=1/rpsv/cgi-bin/linker?ext=a&reqidx=/0281-3432^281993^2911L.181[aid=3221309]
http://konstanza.ingentaselect.com/nw=1/rpsv/cgi-bin/linker?ext=a&reqidx=/0025-7079^281992^2930L.926[aid=3221316]
http://konstanza.ingentaselect.com/nw=1/rpsv/cgi-bin/linker?ext=a&reqidx=/0263-2136^282000^2917L.268[aid=3221319]
http://konstanza.ingentaselect.com/nw=1/rpsv/cgi-bin/linker?ext=a&reqidx=/0959-8138^282000^29320L.768[aid=1519954]
http://konstanza.ingentaselect.com/nw=1/rpsv/cgi-bin/linker?ext=a&reqidx=/0887-378X^281989^2967L.268[aid=3221320]
http://konstanza.ingentaselect.com/nw=1/rpsv/cgi-bin/linker?ext=a&reqidx=/0884-8734^282001^2916L.325[aid=3221321]
http://konstanza.ingentaselect.com/nw=1/rpsv/cgi-bin/linker?ext=a&reqidx=/0959-8138^281999^29318L.984[aid=3221322]
http://konstanza.ingentaselect.com/nw=1/rpsv/cgi-bin/linker?ext=a&reqidx=/0959-8138^282001^29323L.1340[aid=3221323]
http://konstanza.ingentaselect.com/nw=1/rpsv/cgi-bin/linker?ext=a&reqidx=/0960-1643^281996^2946L.643[aid=3221324]

