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200 patients studied

71% of these side-effects would have been preventable

Prevalence of Adverse Drug Events 

on Hospital Admission

2 of 3 of patients suffer from side-effects

of prescribed drugs at the time of hospital admission

BMG Förderkennzeichen: 2509 ATS 0021



Causes and types of Medication Errors

Prescribing errors are the most relevant cause of preventable ADE

Ashish Jha, Daniel Grandt



Medication Errors: Contributing factors

1. Missing information on the patient



80 %

20 %   of patients ≥ 65 yr. on ≥ 8  drugs

know their drugs and dosing

Leal H.M., Aten Primaria, 2004. 

Necessary information on drug therapy is often
not available when needed for safe prescribing



1. Missing information on the patient

2. Inadequate prescribring decisions

 Wrong drug / dose for disease / patient

 Dangerous drug – drug combination

 Failure to monitor and adjust / discontinue therapy

Medication Errors: Contributing factors



Prescribing errors in outpatients studied on 
hospital admission

n=200 patients, tertiary care hospital, NRW

BMG Förderkennzeichen: 2509 ATS 0021
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(n=263 Ärzte)

53 % 54 %

drug interactions contraindicated drugs

% detected without clinical decision support

Even experienced physicians detect only half of the

prescription errors without IT support

GLASSMANN et al. Med Care 2002



EQUIP study In depth investigation into causes of prescribing errors in UK
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Tim Dornan – Hope Hospital – University of Manchester   - BMJ 2010

10,3 %

Prescription errors in % of all prescriptions

- 19 hospitals in England studies

- 7 „census“ days

- all prescriptions analyzed

1st yr. 2nd yr.        specialist senior phys.   head of dept.

8,4 %

Does experience make a difference?

8,3 %

6,8 %

5,9 %



„To err is human“



No positive effect of hospitalization on medication safety
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1. Missing information on the patient

2. Inadequate prescribring decisions

3. Drug treatment process not resilient, e.g.

 failure of care coordination

 monitoring failure

Medication Errors: Contributing factors



Failure of care coordination



2007

 2nd German Congress on Medication Safety

 1st Roadmap to Medication Safety for Germany





Why don´t we succeed in preventing medication errors

although it is possible?

System
-level 

factors

Institutional
factors

Individual
factors

.. determine the level of safety that can be achieved



Root-Causes of Medication Errors

1. Inadequate risk awareness



Individual & 
Institutional

Failure to adequately handle statistical risks

Inadequate Risk Awareness

.. many are afraid of sharks



Root-Causes of Medication Errors

1. Inadequate risk awareness

2. Inadequate risk attitude



Individual & 
Institutional

Inadequate Risk Attitude

„The Physician is used to work with what he has got“

Accepting risks that can be avoided



Care process design does not protect patients

from preventable risks of drug therapy

1.013 Oncologists working in 9 German / Swiss hospitals

have been interviewed:

 53% were concerned about patient safety in their departments

 43% reported that critical safety rules are not applied



Root-Causes of Medication Errors

1. Inadequate risk awareness

2. Inadequate risk attitude

3. Local rationality principle



AMTS ..   does not answer the question why active failures happen: „bad apple“?

Reason´s „Swiss Cheese Model“ of accident causation



Individuelle 
Faktoren

Local Rationality Principle

extend the Swiss Cheese Model by analysing the

reason why „active failures“ occur

The physician has to align competing goals, of 

which medication safety is just one - often ranked

after economic goals of the institution.

In the same situation

different physicians make

the same mistakes

Sidney Dekker, Field Guide to Understanding „Human Error“



Root-Causes of Medication Errors

1. Inadequate risk awareness

2. Inadequate risk attitude

3. Local rationality principle

4. Authority-Responsibilty Mismatch



System-
level

factors

Authority-Responsibility Mismatch

Although the physician is responsible for the

quality and safety of (drug) treatment he does

not have the authority to control his working

conditions, e.g. time he spents on a patient

.. means that someone has formal responsibility for

the outcome of his work, but does not have full

authority over the actions and decisions that take

him to that outcome. 

Sidney Dekker, Field Guide to Understanding „Human Error“



1. Inadequate risk awareness

2. Inadequate risk attitude

3. Local Rationality Principle

4. Authority-Responsibility Mismatch

5. Medication Safety is not (yet) a priority

• neither for physicians

• nor for hospitals

• and also not for politicians

Root-Causes of Medication Errors



Individuelle 
Faktoren

Institutio-
nelle

Faktoren

1. Westbrook JL et al. Arch Int Med, 2010.

2. Ghazanfar MN et al. Dan Med J 2012.

3. Elliott DJ et al. JAMA Intern Med 2014.

4. Madsen F et al. Health Aff (Millwood ) 2014.

5. Aiken LH eta al. Lancet 2014.

Economic goals dominate over medication safety

What we know What we do

An increase in a nurses' workload by one 

patient increased the likelihood of an 

inpatient dying within 30 days of 

admission by 7% (odds ratio 1·068, 95% 

CI 1·031-1·106)

Nurse staffing levels are continuously 

decreased to meet economic goals

High bed occupancy rates were associated 

with a significant 9 percent increase in rates 

of in-hospital mortality and thirty-day 

mortality, compared to low bed occupancy 

rates.

High bed occupancy rates are considered 

an indicator of high productivity for 

hospitals and a strategic goal.

Error rate increases if a physician is 

interrupted while caring for a patient

Physicians are interrupted up to 9 times 

while taking an admission interview 

(hospital, Denmark)

Ref 1 Ref 2

Ref 3,4

Ref 5



Obviously we can monitor processes that really

matter:

It is high time to monitor

drug therapy with at least the

same standard as preparing

pizza.



Necessary for health IT to be meaningful

There will be no interoperability

without these coding systems!

 Unique identifier for patients

 European coding systems for

 Drugs

 Drug ingredients

 Dosing of drugs

 Lab tests and lab test results



Necessary to achieve medication safety

1. Adequate individual and institutional risk-awareness und 

risk-attitude has to be achieved

2. Proacative risk-assessment of drug therapy processes

using FMEA and re-design of proscesses for resilience has

to be mandatory

3. Medication safety has to be measured continuously in 

routine care 

4. Physicians should be obliged to check drug therapy in 

polypharmacy patients yearly

5. The patients right, the physicians´ and hospitals´

responsibilty to guarantee, and the health insurance

companies duty to support patients and physicians to

achieve medication safety should be part of German (SGB 

V) and European law.



Summary:

We will only achieve Medication

Safety if we do not consider it as

one of several competing priorities, 

but as a precondition of provinding

care


