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Is there a need for DUR? 
Do we address this need? 







Drug Utilization Research (DUR) is an eclectic 

scientific discipline, integrating descriptive and 

analytical methods for the quantification, 

understanding and evaluation of the processes of 

prescribing, dispensing and consumption of 

medicines and for the testing of interventions to 

enhance the quality of these processes. 
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Polypharmacy in older people



• Can we quantify, understand and evaluate 

the processes of prescribing, dispensing 

and consumption of medication in older 
people? 



The rising tide of polypharmacy
Percentage patients receiving specified number of drugs by age group in Scotland

Guthrie 2015



Inter-practice variation in 
polypharmacy

Sinnige, 2016

% polypharmacy patients in General Practice across the Netherlands



Variation in polypharmacy by 
deprivation status

Percentage patients prescribed 10+ medications by age group and deprivation

Mair, 2017



Medication appropriateness late in life 

Holmes 2006 





• Are we testing interventions to enhance 

the quality of polypharmacy in older 
people? 



• Cochrane review

32 studies, variety of settings
Majority complex multi-faceted pharmaceutical care-based approaches
Delivered by general physicians, pharmacists and geriatricians



Outcome Result Number of 
studies/patients

Evidence

medication appropriateness MD -4.76, 95% CI -9.20 to -0.33 5 studies, N = 517

--
number of potentially 
inappropriate medications (PIMs)

SMD -0.22, 95% CI -0.38 to - 0.05 7 studies; N = 1832

--
proportion of patients with one 
or more PIMs

RR 0.79, 95% CI 0.61 to 1.02 11 studies; N = 3079

--
the number of potential 
prescribing omissions (PPOs) 

SMD -0.81, 95% CI -0.98 to -0.64 2 studies; N = 569

-
proportion of patients with one 
or more PPOs 

RR 0.40, 95% CI 0.18 to 0.85 5 studies; N = 1310

--
Hospital admissions Data not pooled 12 studies; N = 4052

-
Quality of life Data not pooled 12 studies; N = 3211

-
Medication-related problems No consistent effect noted 8 studies; N = 10,087

-
mean difference (MD); standardised mean difference (SMD); risk ratio (RR); 
-- very low-certainty evidence; - low certainty of evidence

Author’s conclusion: It is unclear whether interventions to improve 
appropriate polypharmacy, such as reviews of patients’ 
prescriptions, resulted in clinically
significant improvement; however, they may be slightly beneficial in 
terms of reducing potential prescribing omissions (PPOs); but this
effect estimate is based on only two studies, which had serious 
limitations in terms of risk bias.

Issues:
- Study design
- Interventions
- Outcomes



Features of complex health care 
interventions



Ameisen



• Ants or another short film/picture of 
complexity





Features of complex health care 
interventions

• Multiple, potentially interacting, components

• Social: depend on staff/patient behaviour

• Context sensitive: embedded in the system 
(health care/organisation)

• Dynamic: evolving over time with learning

Craig et al, 2008; Horton et al, 2018



Key elements of the development and
evaluation of complex interventions

Feasibility

Evaluation

Implementation

Development

Craig et al 2008



More details on development

Bleijenberg et al 2018 Chandler et al, 2016



Example: Pharmacist-led intervention

• Development of a pharmacist-led  
intervention for frail diabetes patients with
multimorbidity/polypharmacy

• Study part 1: literature review: Van Eikenhorst 
et al 2018



Meta-analysis shows an overall significant effect on HbA1c favouring the intervention
Subgroup analyses showed no significan differences between groups



• Study part 2: Qualitative interviews with 35 
health professionals (physicians, nurses, 
pharmacists, pharmacy-assistants) and 
patients/carers

• Study part 3: Qualitative analysis of 
communication skills of pharmacists using 
videos

• Study part 4: Quantitative analysis of the 
number of vulnerable patients

Example: Pharmacist-led intervention



Example: Medication reviews in nursing homes

RCT of medication reviews to discontinue 

inappropriate medication in nursing homes

Primary outcome: % residents ≥1 inappropriate 

medication(s) successfully discontinued

Control Intervention OR [95% CI] 

29.5% 39.1% 1.57 [1.03-2.39] 

Adjusted for sex, age, marital status, length of stay in nursing home, Charlson’s comorbidity

index, and dementia diagnosis

Wouters et al, Annals of Int Medicine, 2017



| 30

Are results of practice trials generalisable 

beyond the study setting? 

Editorial by Holly and Riester, 2017: 

“…unclear how the patient's perspective 

influenced deprescribing …the results do 

not reveal details about the pharmacists' 

thinking processes.”

Sawan et al 2017: “Interventions that 

consider contextual factors, such as the 

organizational culture of the nursing home 

are critical to improve inappropriate 

prescribing.” 



Qualitative study alongside the RCT: 
35 interviews 

Embedding of the medication reviews 
in other cooperations between

physicians and pharmacists
is essential

Sharing clinical information 
with the pharmacist can be

an issue

All staff want to involve 
patients/relatives  into decision-

making, but practical 
implementation is difficult



Fig 1 Key functions of process evaluation and relations among them (blue boxes are the key 
components of a process evaluation. 

Graham F Moore et al. BMJ 2015;350:bmj.h1258

©2015 by British Medical Journal Publishing Group



Reporting on complex interventions

• Hoffmann et al 2014: Template for Intervention Description
and Replication (TIDieR) checklist (12 items)

• Mohler et al 2015: Criteria for Reporting the Development 
and Evaluation of Complex Interventions in healthcare: 
revised guideline (CReDECI 2): 13 items covering: 
development, piloting, evaluation



Outcome measures 

Patient 

Patient

experiences

Adverse events Pharmacological
properties

Number of 
medication

Patients’ attitudes 
towards deprescribing
Questionnaire (Reeve 2016)

Living with 
Medicines 
Questionnaire 
(Krska 2017)

Beer’s criteria 
(AGS 2012)

STOPP/START criteria 
(O'Mahony 2015)

Drug Burden Index 
(Hilmer 2007)

Medication
complexity
regimen
index
(George 2004)

Hospitalizations; 
Drug-related 
Hospitalizations;
Mortality

Quality of Life



Adverse events Drug-related hospital admissions

Medication use Overuse, underuse, potentially inappropriate 
medications, clinically significant drug-drug 
interactions

Patient reported 
outcomes

Quality of life, pain relief



• Can we quantify, understand and evaluate 

the processes of prescribing, dispensing 

and consumption of medication in older 

people? 

• Are we testing interventions to enhance 

the quality of polypharmacy in older 
people? 

Yes, to some extent



Final remarks

• DUR is multidisciplinary

• Include the patient perspective

• Work with all stakeholders including policy makers 

• Use theoretical frameworks such as for complex 

interventions

• Consider wider context for implementation/up-scaling 

of interventions

• Develop good outcome measures 



Thank you!

k.taxis@rug.nl



What should be the focus of DUR?  



References
Bleijenberg N1, de Man-van Ginkel JM2, Trappenburg JCA3, Ettema RGA4, Sino CG5, Heim N6, Hafsteindóttir TB7, Richards DA8, Schuurmans MJ9. 

Increasing value and reducing waste by optimizing the development of complex interventions: Enriching the development phase of the Medical Research 

Council (MRC) Framework. Int J Nurs Stud. 2018 Mar;79:86-93. doi: 10.1016/j.ijnurstu.2017.12.001. Epub 2017 Dec 5.

Beuscart, J.-B., Knol, W., Cullinan, S., Schneider, C., Dalleur, O., Boland, B., … Spinewine, A. (2018). International core outcome set for clinical trials of 

medication review in multi-morbid older patients with polypharmacy. BMC Medicine, 16(1), 21. https://doi.org/10.1186/s12916-018-1007-9

Clare I. R. Chandler, Helen Burchett, Louise Boyle, Olivia Achonduh, Anthony Mbonye, Deborah DiLiberto et al. Examining Intervention Design: Lessons

from the Development of Eight Related Malaria Health Care Intervention Studies. 2016. Health Systems & Reform. Volume 2, 2016 - Issue 4: Pages 373-388  

https://doi.org/10.1080/23288604.2016.1179086

Craig P. Developing and evaluating complex interventions - Medical Research Council Researchhttps://mrc.ukri.org/documents/pdf/developing-and-

evaluating-complex-interventions/

Graham F Moore et al. BMJ 2015;350:bmj.h1258

Guise JM1, Chang C2, Butler M3, Viswanathan M4, Tugwell P5. AHRQ series on complex intervention systematic reviews-paper 1: an introduction to a 

series of articles that provide guidance and tools for reviews of complex interventions. J Clin Epidemiol. 2017 Oct;90:6-10. doi: 

10.1016/j.jclinepi.2017.06.011. Epub 2017 Jul 15.

Guthrie, B., Makubate, B., Hernandez-Santiago, V., & Dreischulte, T. (2015). The rising tide of polypharmacy and drug-drug interactions: population

database analysis 1995–2010. BMC Medicine, 13(1), 74. https://doi.org/10.1186/s12916-015-0322-7

Holmes, H. M., Hayley, D. C., Alexander, G. C., & Sachs, G. A. (2006). Reconsidering Medication Appropriateness for Patients Late in Life. Archives of 

Internal Medicine, 166(6), 605. https://doi.org/10.1001/archinte.166.6.605

Horton et al: https://www.healthaffairs.org/doi/full/10.1377/hlthaff.2017.1161

Hoffmann TC1, Glasziou PP, Boutron I, Milne R, Perera R, Moher D, Altman DG, Barbour V, Macdonald H, Johnston M, Lamb SE, Dixon-Woods M, 

McCulloch P, Wyatt JC, Chan AW, Michie S. Better reporting of interventions: template for intervention description and replication (TIDieR) checklist and

guide. BMJ. 2014 Mar 7;348:g1687. doi: 10.1136/bmj.g1687.

Möhler R, Köpke S, Meyer G. Criteria for Reporting the Development and Evaluation of Complex Interventions in healthcare: revised guideline (CReDECI 2). 

Trials. 2015 May 3;16:204. doi: 10.1186/s13063-015-0709-y.

Polypharmacy Management by 2030: a patient safety challenge. (n.d.). Retrieved from https://openair.rgu.ac.uk/bitstream/handle/10059/2493/MAIR 2017 

Polypharmacy management by 2030.pdf?sequence=1&isAllowed=y

Rankin, A., Cadogan, C. A., Patterson, S. M., Kerse, N., Cardwell, C. R., Bradley, M. C., … Hughes, C. (2018). Interventions to improve the appropriate use 

of polypharmacy for older people. Cochrane Database of Systematic Reviews, (9). 

Sinnige, J., Braspenning, J. C., Schellevis, F. G., Hek, K., Stirbu, I., Westert, G. P., & Korevaar, J. C. (2016). Inter-practice variation in polypharmacy

prevalence amongst older patients in primary care. Pharmacoepidemiology and Drug Safety, 25(9), 1033–1041. 

van Eikenhorst L1, Taxis K1, van Dijk L2, de Gier H1. Pharmacist-Led Self-management Interventions to Improve Diabetes Outcomes. A Systematic

Literature Review and Meta-Analysis. Front Pharmacol. 2017 Dec 14;8:891. doi: 10.3389/fphar.2017.00891. eCollection 2017.

Wouters H, Scheper J, Koning H, Brouwer C, Twisk JW, van der Meer H, Boersma F, Zuidema SU, Taxis K. Discontinuing Inappropriate Medication Use in 

Nursing Home Residents: A Cluster Randomized Controlled Trial. Ann Intern Med. 2017 Nov 7;167(9):609-617. doi: 10.7326/M16-2729.

Drug Utilization Research: Methods and Applications. Monique Elseviers, Björn Wettermark, Anna Birna Almarsdóttir, Morten Andersen, Ria Benko, Marion 

Bennie, Irene Eriksson, Brian Godman, Janet Krska, Elisabetta Poluzzi, Kstja Taxis, Vera Vlahovic-Palcevski, Robert Vander Stichele. ISBN: 978-1-118-

94978-8. May 2016, Wiley-Blackwell; 

mm-dd-yy | 40


