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Overview of presentation

 Introduction

 Rational use of medicines

 Definition of drug utilisation research (DUR)

 DUR process

 Purposes of DUR

 Types of DUR studies

 Study methodologies

 Data sources

 Classification systems

[Practical examples]

Outcomes

On completion of this workshop, participants will be:

 Familiar with the various drug utilisation research 

methodologies (quantitative and qualitative)

 Able to conduct a basic research project and be familiar 

with the different steps involved

 Analyse and interpret treatment and medicine usage 

patterns and the factors involved from different 

perspectives
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Rational use of medicines 

 Right patient

 Right indication/diagnosis

 Right medicine

 Right dose/administration

 Right information

 Right moment to stop or change 

Inappropriate drug use

 Adverse effects

 Sub-optimal outcomes

 Waste of resources

• Money

• Health professionals’ time

• Patients’ time

Reasons why are drugs not used rationally

 Lack of training and knowledge

 Marketing practices 

 Financial incentives for irrational use

 Availability problems (e.g. out of stock)

 Patient expectations

 Prescribing as a means to finish the consultation

 Health systems and services effects

 And many more …
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DUR

DUR

= Drug utilisation review

= Drug utilisation research

Medicine Utilisation Research in Africa

MURIA

Website:  http://muria.nmmu.ac.za/

What is research?

If you know …

• What you are doing

• How long it will take

• What it will cost

• What you will discover

IT IS NOT RESEARCH…!!!!!

Drug utilisation RESEARCH (Review)

Systematic inquiry  Outcomes:

 Project write-ups in the form of research reports 

(articles)

 Research presentations/posters

 Improvement of health 

care systems – for patients
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MOTIVATION …

Published in:  Lancet, 1998; 352: 208-201.

Drug utilisation

Defined as …

"the prescribing, dispensing, administering, and 

ingesting of drugs" (Serradell, et al., 1987: 994)  

World Health Organisation (WHO) definition (1977):

"The marketing, distribution, prescription, and use 

of drugs in society, with special emphasis on the 

resulting medical, social, and economic 

consequences"  (Serradell, et al., 1987: 994)

WHO Guideline

http://apps.who.int/medicinedocs/pdf/s4876e/s4876e.pdf
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Drug Utilization Research: Methods and 

Applications - 2016

Where do you start?

 Method?

 For what reason?

 How will the outcome be used?

Systems view of drug utilisation 

INPUT

PROCESS

OUTPUT

CRITERIA

APPLICATION

INTERVENTION

EVALUATION

OUTCOMES

Process

Ongoing feedback
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Drug Utilisation Review (DUR) process

• Design the basic structure

• Seek approval

• Construct indicators and criteria

• Apply indicators and criteria to database

• Evaluate and analyse yield (data)

• Establish prescribing patterns

• Establish intervention strategies

• Measure outcomes

• Reapply criteria to database

• Revise indicators and criteria as needed

Purposes of DUR

 Improvement of the quality of care

 Containment of the cost of medical care

 Identification and control of fraud and abuse

Types of Drug Utilisation Review

 Retrospective studies

 Concurrent reviews

 Prospective reviews
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From DUR to intervention

 Drug utilisation studies  

Tend to be descriptive, aggregate data (“What?”)

 Indicator studies

More focused on rational drug use (“What?  How much?”)

 Qualitative studies  (“Why?”)

 Intervention studies 

How much? Why?  Intervention  “How much now?” 

Conclusion  Does it work? Is the intervention effective?

 Management studies 

Is the intervention reproducible? 

Is it cost-effective? 

STUDY METHODOLOGIES

Methods used in drug utilisation studies

 Studies on prescription habits

 Studies on patient compliance

 Studies on drug effects

 Studies on patients' knowledge about drugs

 Ad hoc studies

 Methods used in qualitative studies

 Descriptive studies, determinants of drug 
utilisation and impact of drug use

 Consumption studies
• Cost studies

• Studies based on numbers of units sold

• Studies on prescription volume

• Defined Daily Dose (DDD) and Prescribed Daily Dose (PDD)
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Studies on prescription habits

Studies on patient compliance

Studies on drug effects
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Studies on patients' knowledge about 

drugs

Ad hoc studies

Methods used in qualitative studies
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Descriptive studies, determinants of drug 

utilisation and impact of drug use

Consumption studies

Quantitative vs Qualitative DUR

Quantitative DUR

• Quantification of data 

(measurements, counts,

summaries …)

• Hypotheses testing

• Causal relationship 

between measurable 

variables

• Results with some 

degree of confidence

Qualitative DUR

• Looking for the quality of 

events

• Exploration of social 

phenomena

• Gaining insight into the 

context

• Giving emphasis to the 

meanings, experiences 

and views of participants
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Example:  Patient compliance

Quantitative DUR

Quantification, relations, 

significance

• What is the frequency of 

non-compliance?

• Relationship between 

age and non-

compliance?

• Relationship between 

gender and non-

compliance?

Qualitative DUR

Exploration, meaning, 

understanding

• Why are younger 

patients not complaint?

• What are the thoughts 

among pharmacists 

about non-compliance in 

patients on anti-

hypertensives?

Activity

South Africa

• Medicine A is sold in pack sizes of 28 tablets for the 20 mg 

dosage strength

Botswana

• Medicine A is sold in pack sizes of 28 tablets for the 20 mg 

dosage strength

Namibia

• Medicine A is sold in pack sizes of 28 tablets for the 20 mg 

dosage strength

• Medicine A is also sold in pack sizes of 60 tablets for the 

10 mg dosage strength

How do we conduct a cross-national comparative study?

Descriptive and analytical methods

 Measurement units:

• Number of prescriptions

• Number of products

• Number of tablets/capsules

• Cost/expenditure

• DDDs

• PDDs

 Analyse individual usage patterns:

• Persistence, switching …
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 Biostatistical methods:

• Descriptive statistics

• Sampling

• Significance

• Correlation

• Regression analysis …

Descriptive and analytical methods

CLASSIFICATION SYSTEMS

To standardise studies, need …

 A drug classification system

• ATC

• MIMS

• BNF

• Others

 A disease classification system

• ICD-10

• Others
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Drug Classification System

Anatomical Therapeutic Chemical (ATC) 

classification system

Download from:

https://www.whocc.no/filearchive/publications/2017_guidelin

es_web.pdf

Disease Classification System

Website:  http://apps.who.int/classifications/icd10/browse/2015/en

ICD-10 Code

DATA SOURCES & DATA 

COLLECTION

https://www.whocc.no/filearchive/publications/2017_guidelines_web.pdf
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Data

Primary (original) data

• Individuals

- Patient-reported data (also consumer-reported data)

- Health care worker-reported data

• Documents (Prescriptions, medical records, 

dispensing records)

Secondary data

• Use existing data

Quantitative or qualitative data, 

or both?

Data collection

Forms for data extraction & abstraction

Questionnaires

- Structured or unstructured

- Self-designed or existing validated questionnaires

- In person, by telephone, post/online

- Format: open-ended questions, category questions, list 

options, rating scales (e.g. Likert scale)

 Interviews

- Face-to-face

- Telephone

- Self-administered (including web-based)

NB:  Data verfication

Questionnaire surveys



15

In-depth interviews (Qualitative Workshop)

Focus groups (Qualitative Workshop)

DATA ANALYSIS – Computerised Rx records
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 Databases

• Drug industry, wholesalers, medical records, pharmacy 

dispensing records, claims/reimbursement databases, 

disease-based registers

 Data collection from patients or health care providers

• Questionnaire surveys, interviews, monitoring devices

 Prescribing and reimbursement regulations

 Principles of clinical pharmacology

• Rational use of drugs

• Guidelines

• Pharmacovigilance/adverse drug reaction reporting

Empirical sources

Study designs

Systematic reviews

Seeks to systematically search for, appraise and 

synthesis research evidence, often adhering to 

guidelines on the conduct of a review

Examples of websites for systematic reviews:

• The Cochrane Library www.cochrane.org

• The Centre for Evidence-Based Medicine www.cebm.net

• Bandolier www.medicine.ox.ac.uk/bandolier

• PubMed Clinical Queries: Find Systematic Reviews 

www.ncbi.nlm.nih.gov/entrez/query/static/clinical.shtml

Example of article:

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4860284/

http://www.ncbi.nlm.nih.gov/entrez/query/static/clinical.shtml
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Meta-analysis

“Conducting research on research”

Particular type of systematic review that focuses on numerical 

results

… a statistical technique for combining the results of independent, 

but similar, studies to obtain an overall estimate of treatment effect

Aim:  To combine the results from individual studies to produce, 

where appropriate, an estimate of the overall or average effect of 

interest, e.g. the risk ratio (RR)

Protocols for the reporting of meta-analysis (to standardise the 

methods of reporting a meta-analysis), e.g.:
• QUORUM (Quality of Reporting of Meta-analyses)

• MOOSE (Meta-analysis Of Observational Studies in Epidemiology)

• PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-

Analyses)

Example

Types of reviews
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Review articles: Main types

 Critical review

 Literature review

 Mapping review/systematic map

 Meta-analysis

 Mixed studies review/mixed methods review

 Overview

 Qualitative systematic review/qualitative evidence synthesis

 Rapid review

 Scoping review

 State-of-the-art review

 Systematic review

 Systematic search and review

 Systematised review

 Umbrella review

(Source: Grant MJ & Booth A. 2009. A typology of reviews: An analysis of 14 review types and 

associated methodologies. Health Information and Libraries Journal, 26:91-108.)

Quantitative research

Descriptive Describe current status of an identified 

variable or phenomenon

Examples

• Description of the tobacco use habits of 
teenagers

• Description of the attitudes of scientists 

regarding global warming

Correlational Determine extent of a relationship 

between two or more variables using 
statistical data

Examples

• Relationship between diet and anxiety
• Relationship between smoking and lung 

disease

Causal-

Comparative/
Quasi-

Experimental

Establish cause-effect relationships 

among variables

Examples

• Effect of an aerobic exercise program on 
children's rates of obesity

• Effect of age on lung capacity

True 

Experimental

Uses scientific method to establish 

cause-effect relationship among a group 
of variables

True experiment is where an effort is 

made to identify and impose control over 

all other variables except one
Include laboratory experiments.

Example

• Effect of a new treatment plan on breast 
cancer

• Comparison of the effect of Western medicine 

versus complementary medicine on headache 

prevalence in a community

(Source: Adapted from 

https://www.bcps.org/offices/lis/researchcourse/develop_writing_method_quantitative.html)

Examples of study designs

Observational OR Experimental

 Cross-sectional study (also known as a prevalence study)

• Observational study

• Involves analysis of data collected from a population, or a 

representative subset (a sample)

• At one specific point in time

 Longitudinal study

• Observational study

• Several observations of the same subjects are conducted 

over a period of time, sometimes lasting many years
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Examples of study designs (Cont)

 Cohort studies

• Cohort = group that shares the same characteristics among its 

members

• Used to investigate the causes of disease, establishing links 

between risk factors and health outcomes

• Usually forward-looking (prospective studies), or planned in 

advance and carried out over a future period of time

 Case-control studies

• Compare patients who have a disease or outcome of interest 

(cases) with patients who do not have the disease or outcome 

(controls)

• Retrospectively compare how frequently the exposure to a risk 

factor is present in each group to determine the relationship 

between the risk factor and the disease

Sampling

Population or a sample?

Probability Sampling – Uses randomisation & takes steps to 

ensure all members of a population have a chance of being 

selected

Examples:
• Random sampling, Stratified sampling, Systematic sampling, Cluster random sampling, 

Multi-stage random sampling

Non-probability Sampling – Does not rely on the use of 

randomisation techniques to select members. Typically done in 

studies where randomisation is not possible in order to obtain a 

representative sample. Bias is more of a concern with this type of 

sampling.

Examples:
• Convenience or accidental sampling, Purposive sampling, Modal instance sampling, 

Expert sampling, Proportional and non-proportional quota sampling, 

Diversity sampling, Snowball sampling

PHARMACOEPIDEMIOLOGY

“Pharmaco” + “epidemiology”

= study of the use of and the effects of drugs in 
large numbers of people

= interactions between drugs and populations

Borrows its focus of inquiry from clinical 
pharmacology

Borrows its methods of inquiry from epidemiology



Applies methods of epidemiology to 

content area of clinical pharmacology
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Need to know …

 Epidemiological study designs

• Ecological studies, cohort studies, case-control 

studies, case-crossover studies…

 Epidemiological terminology

• Prevalence, incidence, exposure, outcomes, 

relative risk, odds ratio, bias, confounding …

PHARMACOECONOMICS

 Evaluation of the medico-economic consequences 

attributable to the use of a drug

 Study designs:

• Cost-effectiveness (CE)

• Cost-benefit analysis (CBA)

• Cost-minimization (CM)

• Cost utility (CU)

 Economic modelling

PHARMACOVIGILANCE

 Detection, evaluation, understanding and 

prevention of Adverse Drug Reactions (ADRs) 

(previously:  post-marketing surveillance)

 Aim:  To optimise the risk-benefit ratio of marketed 

drugs at the individual or population level

 Side effect = unintended effect of a drug

 ADR = unintended and noxious effect
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EVIDENCE-BASED MEDICINE (EBM)

 Conscious, explicit & judicious use of current best 

evidence in making decisions about individual 

patients

 Integrates individual clinical expertise with best 

available external evidence from systematic research

CONCLUSION AND RECOMMENDATIONS

 Opportunities for research and collaboration

 Cross-national comparisons (CNCs)

 Research:

• Consumer studies, impact on quality-of-life of patients

• Diagnoses and sequential care

• Dosages

• Concurrent medication, including alternative therapies

• Ethics:  Pharmacotherapy as a “human right”, 
economic determinants, misuse, abuse, dependence 
and addiction

62


