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Abstract

Background 

Drug related problems are prevalent among older patients, and substantially increase the risk of 

morbidity, (re-)hospitalisation and mortality. In order to detect drug related problems and opti-

mise treatment primary caregivers should periodically review the medication of older patients 

with chronic diseases.

Objective

The aim was to develop a structured, comprehensive but practicable tool to facilitate and

support the reviewing of medication of older patients with a chronic disease by

pharmacists and general practitioners. 

Method

A tool facilitating clinical medication review by community pharmacists in close cooperation 

with general practitioners was developed on the basis of treatment guidelines, literature data on 

drug-related problems. For the identification of drug related problems from the patient’s perspec-

tive, a script for semi-structured interviews was developed. The tool was optimized by means of a 

Delphi method with an expert panel and testing in a trial.

Results

The medication review tool consists of a comprehensive checklist of 124 drug related problems 

divided by 20 sections according to physiological systems and diseases, and includes a semi-struc-

tured interview script for a patient interviews.

Conclusion

A structured, comprehensive and practical tool to assist pharmacists and general practitioners 

to perform clinical medication review including a list of potential drug related problems in older 

patients with chronic disease, as well as a script for structured patient interviews, was developed. 

Future studies should address the implementation of this tool in daily practice. 



77

Amsterdam Tool for Clinical Medication Review: Development and Testing

6

Introduction

Drug-related problems (DRPs) are events or circumstances related to drug therapy that actually 

or potentially interfere with desired health outcomes 1-3. DRPs are prevalent among older patients 

and substantially increase the risk of morbidity, (re-) hospitalization and mortality 4-7 . DRPs include 

ineffectiveness of treatment, occurrence of adverse reactions and dissatisfaction of patients with 

their therapies 3. DRPs may be the result of a wide variety of causes including medication errors, 

frequent medication changes, specific drug effects and drug combinations, inappropriate use of 

medicines and non-adherence to treatment 3,6,8. In older patients, DRPs are also frequently caused 

by inappropriately prescribed medicines 6-8. Factors increasing the risk of DRPs are advanced age, 

co-morbidity, polypharmacy and a lack of coordination between different caregivers after having 

initiated, altered or discontinued treatments 6. This lack of coordination is particularly relevant in 

the context of hospital discharge 9.

Over the years, substantial effort has been made to prevent and detect potentially inappropriate 

medicines (PIM) 6,10,11. Several sets of explicit criteria, of which the Beers criteria are the oldest and 

best known, have been developed to assist caregivers in making appropriate drug choices or as-

sessing the quality of medication 6,8,11,14. Explicit criteria, occasionally combined with other meas-

ures, are also used as tools to conduct medication reviews 15. Since their introduction in 1991, the 

Beers criteria, and subsequently adapted sets in various countries have been revised and refined 

with respect to structure and comprehensiveness 8,11,16. STOPP/START criteria have addressed sev-

eral shortcomings of the Beers criteria, such as detection of under treatment, inclusion of drugs 

unavailable outside the USA, and lack of physiological categorization 8,11,17.

In order to detect DRPs and optimize treatment, primary caregivers should periodically review 

the medication of older patients with chronic diseases 6,10,12,13. A medication review should detect, 

identify and resolve DRPs 10,13,18. Being the most comprehensive form of medication review 19, a 

clinical medication review (CMR) is a structured, critical examination of a patient’s medications. 

Its objective is to reach an agreement with the patient about treatment, optimizing the impact of 

medicines, minimizing the number of DRPs and reducing waste 12,13,18,19.

Although a review of medication records solely on the basis of explicit criteria may be useful, 

the result in terms of detected DRPs will be of limited value since medical status and clinical pa-

rameters have not been considered. Moreover, these evaluations do not take the way patients 

experience their treatment into account 10,13,19,20. Therefore, only a medication review with direct 

input from the patient, addressing perceptions of convenience and effectiveness of treatment and 

eventual discomfort due to adverse events as determinants of adherence allows for a balance to 

be struck between medical necessity and the expectations and physical and mental abilities of the 

patient. In this way, treatment can be continued in an effective, satisfactory and safe manner 10,19-

21. This more clinical approach to the medication review, however, requires expert judgement and 
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is likely to be time consuming 6,13. Due to its comprehensive nature, the large input of data and in-

volvement of the general practitioners (GPs), pharmacist and patient, the review process must be 

highly structured in order to be both cost-effective and practicable 10,13. The availability of a tool to 

be used for the gathering of medication data and DRPs and their evaluation within the framework 

of a CMR process essentially similar to that described and used by Lowe and colleagues, would be 

very helpful in implementing CMR in daily practice 12,19.

The aim of the present study was therefore to develop a structured, comprehensive, but practica-

ble tool to facilitate and support the periodic review of older patients’ medication by community 

pharmacists and GPs. The tool accounts for the perspective of the patient.

Materials & Methods

The present medication review tool is focused on the most commonly occurring chronic diseases 

in elderly persons, 65 years or older, in the Netherlands as listed by the National Institute for Pub-

lic Health and Environment 22 and the medicines most frequently used to treat these disorders as 

listed each year by the Dutch Foundation form Pharmaceutical Statistics 23. In the Netherlands, in 

primary care older patients with a chronic disease are generally treated according to the recom-

mendations of the Dutch GP treatment guidelines 24.

With respect to criteria for appropriate prescribing and the design and implementation of a CMR, 

PubMed and the Cochrane library were searched using the following search terms: ́ development´, 

´tools´, ´method´, ´medication review´, ´clinical medication review´, ´drug related problems´, ´in-

appropriate medicines´, ´inappropriate prescribing´, ´explicit criteria´, ´adverse effect´, ´side ef-

fect´, ´drug–drug interaction´ and ´older patients´. Only full-text papers in English and Dutch up to 

December 2012 were included. Reference lists of identified research papers were also checked.

On the basis of the references and literature data and their clinical experience two authors in their 

capacity as community-pharmacist/clinical pharmacologist (JGH) and clinical pharmacologist/GP 

(PE) compiled a longlist of frequently occurring DRPs in older patients with a chronic disease. 

Medication recommended by the Dutch GP (NHG) treatment guidelines was considered appropri-

ate, deviations were considered inappropriate. Patient- related DRPs definitions were extracted 

from the PCNE DRP classification document (version 6.2) 3. The PCNE classification and the list of 

patient-related DRPs compiled by De Smet et al. 10 were used to formulate a number of questions 

related to patient perceptions of drug treatment. Questions were organized in the form of a script 

for a semi-structured patient interviews. Data gathered during the interviews should be used to 

complete the DRP checklist.

The CMR tool consisting of a DRP checklist and interview script was optimized stepwise by means 

of a Delphi procedure of two rounds with a panel of eleven experts in the field and actual testing. 

The experts in the field included (clinical) pharmacists, clinical pharmacologists, geriatricians and 
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GPs with cardiovascular, asthma/COPD, diabetes or osteoporosis expertise. The panel was asked 

to comment on the longlist and interview script. Panel members were invited to add, change or 

delete items if they felt it necessary. All changes proposed were discussed by the authors. If the 

majority thought a change would be useful, the change was made definitive.

The CMR tool was used in a randomized controlled trial to evaluate the effect of a CMR and patient 

counselling on DRPs and compliance after hospital discharge 25,26. Using medication records, med-

ical and patient data, the tool was manually applied in this study. On the basis of trial experiences 

the tool was re-evaluated with the authors of this study and several suggestions for improvement 

were put forward. Subsequently, in the second Delphi round, the members of the expert panel 

were asked to comment on the resulting tool in a similar fashion to the first Delphi round.

Results

The CMR tool comprises a comprehensive checklist of drug and patient related DRPs and a script 

for structured patient interviews aimed at identifying DRPs related to patient experiences with 

drug treatment for chronic diseases.

The checklist

The checklist consisted of domains. Of the ten most frequently occurring chronic disorders in 

Dutch older patients visual disturbances (nr. 1) and deafness (nr. 5) were excluded. Since cancer 

treatment is given predominantly to hospitalized patients or is hospital-directed, DRPs directly 

related to anti-cancer treatment were also excluded. Based on the remaining eight chronic diseas-

es, the medicines most frequently used to treat these disorders and a number of patient-related 

issues related to the physiological system were included. Domains were ordered into 20 sections. 

DRPs cover both PIM and omissions of potentially beneficial pharmacotherapy. Where appropri-

ate, DRPs also relate to laboratory values including glucose and HbA1c levels, blood pressure and 

lipoprotein levels.

The resulting tool consisted of a longlist consisting of 76 DRPs. After the first Delphi round, the list 

increased to 126 DRPs. Examples of DRPs that were added were: ‘use of high dose of metformin 

and modification of diet in renal diseases (MDRD) < 30 ml/min’ and ‘no antihypertensive medica-

tion in the presence of micro-vascular complications’.

In the second Delphi round, three DRPs were deleted from the longlist and one DRP was added. 

The final list consisted of 124 DRPs ordered into 11 domains and 20 sections (Appendix 1).

The interview script

The interview script consisted of 5 sections including 34 questions addressing items such as the 

perceived effectiveness of medicines, side effects, problems with the taking of medicines and 

problems with respect to adherence (Appendix 2).
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Discussion

The present study concerns the development of a structured and comprehensive tool to facilitate 

and support (community) pharmacists in conducting a CMR of older patients with chronic diseases 

in close co-operation with the patient’s GP. The CMR tool consists of a checklist of 124 common 

DRPs and a script for semi-structured patient interviews used for the identification of patient-re-

lated DRPs. 

In addition to several drugs-to-avoid and criteria addressing omissions of potentially beneficial 

medicines, the present structured list of DRPs includes important drug-drug and drug-disease in-

teractions, dosing issues and duplicate prescriptions. With respect to these drug and disease-re-

lated items there is overlap with existing lists of explicit criteria developed to identify PIM like the 

Beers list, STOPP/START and the PRISCUS criteria. However, the Amsterdam Tool differs from these 

instruments (with the exception of STOPP/START) by being based on DRPs rather than on drugs 

and diseases and by containing criteria of medicine use based on laboratory values. However, 

most importantly the tool addresses DRPs from the patient’s perspective. Lists of explicit criteria 

have not been developed as instruments to support caregivers in conducting a CMR. Neverthe-

less, in the Netherlands, a Multidisciplinary Guideline for Polypharmacy (MDG) has recently been 

developed 12. As an elaboration of the MDG for polypharmacy, START/STOPP criteria were recently 

translated into Dutch and supplemented by a step-by-step procedure for the performance of a 

CMR under the name ‘STRIP method’ 12,26. The ‘Amsterdam Tool for Clinical Medication Review’ 

can be used as an supplement to these and other methods for medication review.

Many older patients with a chronic disease require specialist treatment and their hospitalization 

rate is well above average 6. However, care is predominantly provided by GPs whereas medicines 

are supplied by community pharmacists. In the Netherlands, most patients obtain their medicines 

from the same pharmacy 6,27. Electronic pharmacy medication records (PMR) are therefore fairly 

complete and usually also include data on hospital prescriptions 27. The PMR are therefore an ex-

cellent starting point for a CMR and the data contained therein are the main substrate for checking 

for DRPs and the subsequent evaluation. PMR, however, must be combined with medical record 

data provided by the GP 12. However, in spite of the considerable amount of expert knowledge 

already present, additional training with respect to (geriatric) pharmacotherapy and improvement 

of communication skills in order to conduct structured patient interviews may be required. In this 

respect studies in Finland and New Zealand suggested that health care professionals did not pos-

sess the competences to conduct a CMR 18,28.

A strength of the screening of medication using explicit criteria in the form of the CMR tool is 

a process that takes relatively little time to perform. On the other hand, the patient interview 

required to obtain information on DRPs from the patient’s perspective, the evaluation of the med-

ication data and patient experiences in collaboration with the GP and the subsequent transfer of 
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information to the patient and counselling are time consuming. Time consumption is also highly 

variable since it depends on wide variety of patient-related factors. Any measure to make a CMR 

more time efficient is therefore extremely useful.

Using the semi-structured interview script will also increase the quality of the initial interview 

with the patient. The present tool is therefore an important contribution in terms of enhancing 

the efficiency of the CMR process and makes it more applicable in practice. The Amsterdam Tool 

for Medication Review has been used in a randomized controlled study of the effect of a CMR on 

the incidence of DRPs among 340 older patients discharged from the hospital 29. In this study, the 

CMR resulted in a significant reduction in DRPs among patients. In particular, the DRPs `no drug 

but clear indication` and `fear for side effects` were significantly reduced. 

Subgroup analyses showed that the reduction of DRPs identified with medication analysis was 

significantly more pronounced among patients with hypertension (p= 0.011) and heart failure (p= 

0.001) 29. The results obtained with the preliminary version of the tool indicate that the application 

of the tool in the CMR process was effective and considered practicable.

The tool was developed on the basis of data obtained by means of a literature search on the sub-

ject of CMR and DRPs, clinical expertise and a Delphi procedure. Experts were asked to appraise 

the initial tool with respect to completeness, accuracy and redundancies.  A limitation of our study 

was the lack of validation of the CMR tool. The CMR tool was tested in a randomized controlled 

study, but further validation is necessary. Another limitation is the rapidly change in demographic 

pattern of diseases, evidence-based therapies & guidelines in the different countries. Therefore 

periodically revising the contents of the CMR tool will be necessary.

Conclusion

In conclusion, we developed a structured, comprehensive and practicable tool for pharmacists and 

GPs to use to perform CMR, including a list of potential DRPs in older patients with chronic disease 

and a script for structured patient interviews. Future studies should address the implementation 

of this tool in daily practice, particularly with respect to electronic DRP screening and improving 

the interaction of electronic pharmacy and GP information systems in order to enhance the effi-

ciency at the evaluation and communication stages. In addition, the effects of using the tool in 

CMR processes on health outcomes and costs should be investigated.
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Appendix 1

Checklist of (potentially) drug related problems (DRP) in older patients with a chronic disease

Introduction

This is a checklist of (potentially) DRP which a pharmacist in close cooperation with the

general practitioner (GP) should recognize using the medication status of the patient and the

result of a patient interview.

A. Cardiovascular diseases

- Hypertension

DRP based on medication status:

1. Use of Beta - blockers in combination with or non-steroidal anti-inflammatory drugs 

(NSAIDs) in high dose1,2.

2. Use of more than three antihypertensive in combination with a NSAID.

3. Use of antihypertensive drugs of which the cardiovascular outcomes are not evi-

dence-based (prazosin, doxazosin and methyldopa).

DRP related to medical status:

4. Antihypertensive treatment does not result in a systolic blood pressure < 140 mmHg.

5. Treatment with an antihypertensive, but without regular assessment of creatinine and po-

tassium blood levels in patients having renal dysfunctions and using diuretics, ACE inhibi-

tors or angiotensin II antagonists3.

6. Hypertension as a result of renal insufficiency, treated with antihypertensive medication1.

- Angina pectoris

DRP based on medication status:

7. No use of acetylsalicylic acid (80 mg) as secondary prevention of heart disease.

8. Use of acetylsalicylic acid in combination with NSAID and no use of a stomach protectora4.

9. Use of acetylsalicylic acid in combination with selective serotonin reuptake inhibitor (SSRI) 

and no use of a stomach protectora4.

10. Use of clopidogrel in combination with omeprazol or esomeprazolb5,6.

11. Use of sildenafil in combination with nitrates (before 24 hours)c7.

12. Use of too much nitro-glycerine sprays (overuse).

13. Use of short-acting nifedipin capsules8.
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DRP related to medical status:

14. Target value of 50 to 60 beats per minute under maintenance treatment not achieved.

- Cardiovascular diseases including myocardial infarction, angina pectoris, stroke, transient is-

chemic attack (TIA), aorta aneurysm and peripheral arterial disease

DRP based on medication status:

15. The statin dose is too low or a statin is not prescribed (first choice is simvastatin or pravas-

tatin 40 mg)d3.

16. No use of acetylsalicylic acid (80 mg) or other antiplatelet drug as secondary prevention 

of heart disease.

DRPs related to medical status:

17. LDL > 2.5 mmol/L9.

18. Systolic blood pressure is > 160 mmHg but antihypertensives have not been prescribed.

19. Use of amiodaron in combination with thyroid dysfunction10.

- Atrial fibrillation

DRP based on medication status:

20. Use of a beta blocker in combination with verapamil/diltiazeme11.

21. Rise of the digoxin level due to an interaction with verapamil (to a lesser extent also with 

diltiazem) and amiodaron.

22. Coumarin derivative not used, in spite of a clear indication on the basis of the CHADS cri-

teria and absence of a contra-indication for a coumarine (frequent falls, low adherence).

23. Use of digoxin and/or verapamil and/or a beta blocker in combination with sotalol, 

amiodaron or a class I anti-arrhythmic.

DRP related to medical status:

24. Digoxin level not monitored.

25. Serum potassium levels not monitored.

26. Heart rate is 70 – 90 beats per minute in rest or more than 110 beats per minute during 

light exercise.
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- Systolic heart failure

DRP based on medication status:

27. Treatment with a diuretic absent.

28. Treatment with a renin-angiotensin system (RAS) –inhibitor absent.

29. Presence of tickling cough due to treatment with an ACE-inhibitor3.

30. Use of verapamil12.

31. Use of diltiazem or verapamil without concomitant use of digoxin.

32. Chronic use of NSAIDs13.

33. Use of NSAIDs in combination with a high dose of a loop diuretic (furosemide, bumetanide) 

or in combination with a sodium eliminating diuretic (hydrochlorothiazide)14.

34. Use of a thiazide without concomitant use of a loop diuretic in spite of renal function im-

pairment (creatinine clearance < 30 ml/min).

35. Statin treatment absent in spite of diagnosed heart disease and LDL > 2.5 mmol/L3.

36. Statin dose too low (first choice is simvastatin or pravastatin 40 mg)d3.

37. Beta blocker (carvedilol, metoprolol or bisoprolol) not used.

38. Spironolactone not used in spite of New York Heart Association (NYHA) class II or III heart 

failure with reasonable renal function.

39. Combined use of an ACE-inhibitor and an AT1 antagonist15.

40. Use of diuretics for static oedema but heart failure not diagnosed.

41. Ankle oedema due to calcium channel blocker use but heart failure not diagnosed.

42. Reconsider the indication for thiazides if there is a diagnosis of gout16.

DRP related to medical status:

43. Heart failure diagnosed but NYHA classification not applied.

44. Renal function has not been assessed in the previous calendar year.

- Anticoagulant use (use related to heart disease or stroke prevention)

DRP based on medication status:

45. Despite application of therapeutic index range for coumarin treatment (2.0-2.5), the target 

value of the internationalized normalized ratio (INR) of 2.5 is not reached17,18.

46. Absence of gastric acid protection in patients ≥ 70 years of age.

47. No clear indication for the use of a coumarin in combination with acetylsalicylic acid and/

or clopidogrel.

48. Use of the combination of a coumarin and acetylsalicylic acid in the absence of gastric acid 

protection.
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DRP related to medical status:

49. INR incorrectly set at a value < 2 or > 3.

50. Combination of a coumarin with a platelet aggregation inhibitor not indicated.

B. Artrose and rheumatic diseases

DRP based on medication status:

51. Renal failure diagnosed.

52. Acetylsalicylic acid use in combination with a NSAID, without use of a stomach Protectora4.

53. Acetylsalicylic acid use in combination with a SSRI, without use of a stomach Protectora4.

54. Use of NSAIDs without stomach protection in patients ≥ 65 years of age.

DRP related to medical status:

55. Use of NSAID, although an alternative is possible, like paracetamol.

C. Type 2 diabetes

DRP based on medication status:

56. No use of metforminf19.

57. Use of glibenclamide and frequent occurrence of episodes of hypoglycaemia20.

58. Use of pioglitazon use in combination with a loop diureticg21.

59. Use of hypoglycaemic agents in combination with non-selective beta blockers (except so-

talol).

60. Statin dose too low (first choice is simvastatin or pravastatin 40 mg)d3.

61. Concomitant use of medicines potentially disturbing blood glucose levels, e.g. high dosed 

thiazides (> 12.5 mg/day) or corticosteroids (prednisone > 7.5 mg/day)22.

62. Use of calcium channel blocker as sole antihypertensive medication.

DRP related to medical status:

63. Fasting glucose level in venous plasma is not between 4.5 – 8 mmol/L.

64. Frequent occurrence of hypoglycaemic episodes.

65. Glycosylated haemoglobin (HbA1c) > 69 mmol/L (8.5%).

66. Systolic blood pressure > 140 mmHg but antihypertensive treatment absent.

67. No use of statin in case of low-density lipoproteins (LDL) > 2.5 mmol/L or total cholesterol 

(TC) > 4.5 mmol/L19.
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68. Presence of (micro-) albuminuria but treatment with an angiotensin-converting enzyme 

(ACE) -inhibitor (or angiotensin II receptor type 1 (AT1) -antagonist) absent23.

69. Oedema is reported in combination with the use of pioglitazon.

70. Use of high dose of metformin and modification of diet in renal diseases (MDRD) < 30 ml/

min19.

71. No antihypertensive medication in the presence of micro-vascular complications.

72. No periodic assessment (once yearly) of renal function, HbA1c, blood pressure and urinary 

micro-albuminuria.

D. Asthma / COPD

DRP based on medication status:

73. Daily dose of beta-sympathomimetic higher than maximum doseh24.

74. Daily dose of inhalation corticosteroid higher than maximum dose.

75. Use of a beta blocker and/or timolol eye drops in spite of severe asthma statusi25.

76. Use of long acting beta-2 agonists (salmeterol) as ´if necessary´.

77. Use of inhalation corticosteroid as ´if necessary´.

DRP related to medical status:

78. Disease status according to the Chronic Respiratory Disease Questionnaire (CRDQ) un-

known?

79. The clinical status of the patient is not stable, but sharply fluctuating.

80. Frequent episodes of oral corticosteroids use (possible sign of compliance problems).

E. Severe pain

DRP based on medication status:

81. Use of opioids without use of laxative.

F. Osteoporosis

DRP based on medication status:

82. Supplementary calcium and/or vitamin D not prescribed while indicated .

83. Use of biphosphonate or denosumab without calcium and vitamin D supplementationj.

84. No use of biphosphonate and no use of it previously for a maximum period of five years.

85. Chronic use of highly-dosed (> 7.5 mg/day) prednisolone or equivalent without concomi-

tant use of a biphosphonate or denosumab.
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86. Use of etidronatek26.

87. Biphosphonate not taken on an empty stomach.

88. Simultaneous use of a biphosphonate and a Ca-, Al-, Mg-, Fe- or Zn- containing drug.

89. Severe decrease of renal function (GFR < 30 ml/min) and no use of vitamin D.

90. Use of active vitamin D metabolites in primary care setting.

G. Disorders of the central nervous system

- Depression

DRP based on medication status:

91. Use of an incorrectly-dosed antidepressant27.

92. Duration of treatment with an SSRI too short (< 4 weeks)l27.

93. Use of SSRI longer than six months after a single episode of depression27.

94. Use of a tricyclic antidepressant as a first choice in depression in the presence of cardiovas-

cular risk factors or cardiovascular diseasem.

95. Use of a tricyclic antidepressant in spite of a history of glaucoma, orthostatic hypertension 

or bladder retentionm.

96. Use of a SSRI in spite of a history of hyponatremian.

DRP related to medical status:

97. Continued treatment for depression in spite of lacking indication.

98. Discontinuation of antidepressant, which leads to withdrawal symptoms28.

- Sleep disorders

DRP based on medication status:

99. Use of other benzodiazepines than temazepam or zolpidem.

100. Hypnotic medication is used chronically and not intermittent.

101. Benzodiazepine dosage is too high.

DRP related to medical status:

102. Chronic benzodiazepine use without indication for sedation or anxiolysis at daytime.
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H. Disorders of the central nervous system related to cognitive function

- Psychiatric disorders

DRP based on medication status:

103. Use of lithium without monitoring of lithium blood level, renal function, minerals (calcium, 

magnesium), thyroid function.

104. Unnecessary or ineffective use of anticholinergic medication (oxybutinine, solifenacine, 

tolteridone and promethazine).

105. No periodic evaluation of antipsychotic drug use.

Parkinson’s disease

DRP based on medication status:

106. Use of other antipsychotics than clozapine and quetiapineo.

DRP related to a medical problem:

107. Use of clozapine without monitoring of white blood countp.

108. Disease symptoms related to the use of neuroleptics, SSRI or metoclopramide?

I. Gastrointestinal disorders

Stomach disorder

DRP related to medical status:

109. Indication for treatment with an acid inhibitor no longer present but treatment continued.

- Constipation

DRP based on medication status:

110. Unnecessary and/or prolonged use of laxatives.

111. Use of codeine as prescribed for pain or coughing complaints.

112. Use of Fe supplementation without a clear indication.
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J. Older patients dependent on home care or in nursing homes

DRP based on medication status:

113. Medication associated with a higher risk of fall incidents (i.e. benzodiazepines, antidepres-

sants, antipsychotics and cardiovascular medicines.

114. Use of medication with a higher risk on decline of cognition (i.e. antipsychotics and an-

ticholinergics).

L. Other problems related to the medication status

115. Double medication is reported.

116. The indication for the drug is unknown

117. Relevant drug interactions and contra-indications are identified based on the pharmacy/

GP computer information system.

118. Medication record suggesting non-adherence.

K. DRP related to the perspective of the patient (to determined on the basis of patient inter-

view)

119. Treatment indication unknown to the patient.

120. Absence of awareness how to use medication.

121. Dissatisfaction about the medication (medication as such or effectiveness of medication).

122. No trust in or doubts about the effectiveness of the medication.

123. Patient experiences adverse drug event(s).

124. Fear for adverse drug events.

Explanation of DRPs

a This combination of medicines results in a high risk of bleeding in the stomach

b Cyp2C19 is inhibited by omeprazol. The effectiveness of clopidogrel is thereby reduced.

c Risk of hypotension, followed by cardiac arrest.

d Research has shown the beneficial effects of a statin on mortality.

e This combination of medicines results in a risk of hypotension, disturbance in the AV conduc-

tion, and left ventricle insufficiency.

f Metformin is first choice in the treatment of Diabetes Mellitus type 2.

g This combination of medicines results in a higher risk on congestive heart failure due to.

h If the patient uses more than the maximum dose, an inhalation corticosteroid should be used.

i Risk of acute bronchospasm when asthma patients are using non selective Beta blockers.

j The effectiveness of these bone sparing drugs has been shown in combination with supple-
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mentation of calcium and vitamin D.

k This combination results in a high risk of GI cancer

l The antidepressant effect becomes apparent after a period of use of two to four weeks.

m Tricyclic antidepressants (TCA) in depression and cardiovascular risk factors results in high risk 

of orthostatic hypotension and other cardiovascular effects

n SSRIs are associated with an increased risk of hyponatraemia.

o Risk of worsen Parkinson’s symptoms due to the dopaminergic effect of antipsychotics.

p Clozapine may cause a severe reduction in white blood cells (agranulocytosis).

Appendix 2

Script for patient interview ( provides information for part ‘K DRPs related to the patient’ of the 

checklist).

1. Preparing the interview:

• Which chronic medicines is the patient using according to the pharmacy information 

system?

2. Start of the interview:

• Which medicines are you using?

• Are you using other medicines than prescribed by the general practitioner/specialist, 

like painkillers or vitamins? 

• Is someone helping you with the management of your medicines?

3. Effectiveness of the medicines:

• Do you know for what disease or symptom you have to use your medicine?

• Is your medicine effective?

  - Why do you think your medicine is effective or not? 

• Do you know when to take your medicine, like before/after a meal or before sleeping?

• Do you know how to use your medicine?

4. Adverse drug effects of the medicines:

• Are you experience adverse drug effects of your medicines?

  - Of which medicine do you experience an adverse drug event? 

  - Which adverse drug event do you experience?

• How long do you experience this adverse effect?

• Are you afraid to experience adverse drug effects of your medicines?

  - Of which medicine are you afraid to experience adverse drug effects from?

  - For which adverse drug effect you are afraid?

• Have you, once or more, been fallen in the past year? 
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5. Problems with the use of the medicines:

• Do you sometimes forget to use your medicine?

  - Which medicine do you sometimes forget to use?

  - What was the reason you forget to use the medicine?

• Do you have a method which remembers you to use your medicines?

• Do you sometimes consciously not use your medicines?

  - Which medicine are you sometimes consciously not using?

  - What is the reason you sometimes consciously not use the medicine?

• Have you ever stopped using your medicine on your own initiative?

  - With which medicine you stopped on your own initiative?

  - What was the reason you stopped the medicine on your own initiative?

• Is it difficult for you to take your medicines?

  - Which medicine is difficult to take?

  - Why is it difficult for you to take this medicine?

  - Are you getting help with the use of your medicines?

  - What kind of help did you get with the use of your medicines?

• Would you, if possible, use a combination drug?

• Are you generally satisfied with your medicines?

Thank you for your time.
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