
Supplementary Table S1: Description of the quality indicators (QI) 

 
QI Category Variable Focus Numerator Denominator Comments/ 

Description 
Target Source 

QI.1 General  Emergency 
hospital 
admissions 

Outcome Number of persons 
with ≥1 emergency 
hospital admission 
per year 

All insured 
persons per year 

Steering and coordination of supply: 
patient steering. 
“Better coordination and care for 
persons should lead to a situation 
where the hospitalization is primarily 
planned (e.g. elective surgery). The 
need for emergency admissions 
should be reduced by providing high-
quality care.“ 

The number of 
emergency 
hospital 
admissions 
should be as low 
as possible.  

AQUA 
QISA [9] 

QI.2 General  Medication costs 
(in Swiss Francs) 

Efficiency Mean medication 
costs per person 
and year 

All insured 
persons per year 

“The indicator provides an important 
insight into the cost structure and is an 
indicator for assessing the cost-
effectiveness of the prescription 
method. However, the costs are highly 
dependent on the morbidity of the 
patients to be treated.” 

“Drug costs 
should be as low 
as therapeutically 
possible with 
medically 
appropriate care 
for the persons” 

AQUA 
QISA 

QI.3 Efficiency Costs per defined 
daily dose (DDD) 
in specific ATC 
groups

a
 relevant 

in primary care (in 
Swiss Francs) 

Efficiency Mean medication 
costs per DDD and 
person with  ≥1 
drug prescription of 
the specific ATC 
group per year 

Number of 
persons with  ≥1 
prescription of the 
specific ATC 
group per year 

“In a segment in which price 
competition is taking place and 
corresponding alternatives are also 
available from a medical point of view, 
therapeutically high-quality active 
substances or preparations should be 
selected that are as cost-effective as 
possible.” 

“The cost per 
daily dose in the 
relevant ATC 
group should be 
as low as 
possible.” 

AQUA 
QISA 

QI.4 Efficiency Prescription of 
generics  

Efficiency Number of persons 
with ≥1 prescription 
of generics per year 

Number of 
persons with ≥1 
drug prescription 
per year 

“The use of drugs with generically 
active substances of comparable 
therapeutic quality and a high degree 
of testing can lead to significant 
savings, but also, under certain 
circumstances, to a reduction in the 
risk potential for the patient.” 

“Generic drugs 
should be used as 
frequently as 
therapeutically 
justifiable within 
the framework of 
rational 
prescription 
behaviour.” 

AQUA 
QISA 
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QI.5 Efficiency Prescription of 
inefficient me-too 
medications 

Efficiency Number of persons 
with ≥1 prescription 
of medications 
listed on 
corresponding lists

 

per year 

Number of 
persons with ≥1 
drug prescription 
per year 

“Drugs with newly approved active 
substances are generally 
comparatively expensive, only tested 
on a limited number of patients and 
only under study conditions. Only a 
few of the new active substances are 
genuine innovations in terms of 
therapeutic progress.” 

“In general, 
preference should 
be given to 
medication that 
have proven 
efficacy and 
clinical benefit.”  

AQUA 
QISA; 
Fricke/ 
Klaus 
[27,28] 

QI.6 Efficiency Number of 
different primary 
care physicians 
consulted by an 
individual person 

Process Number of different 
primary care 
physicians 
consulted by an 
individual person 
per year 

Number of 
persons with ≥1 
primary care 
physician 
consultation per 
year 

Steering and coordination of supply: 
patient steering. 
“In the context of a general practitioner 
(GP)-oriented supply in the physician 
net, it is to be expected that always the 
same GP is consulted in general. 
Compared to the control group, the 
number of different GPs consulted 
should be lower.” 

Close to 1. 
Patients should 
always consult 
the same GP. 

AQUA 
QISA 

QI.7 Efficiency Number of 
different specialist 
physicians 
consulted by an 
individual person 

Process Number of different 
specialist 
physicians 
consulted by an 
individual person 
per year 

Number of 
persons with ≥1 
primary care or 
specialist 
consultation per 
year 

Steering and coordination of supply: 
patient steering. 
“If the care is better coordinated by the 
GP, the use of a specialist should be 
more targeted. The number of different 
specialists should be smaller than in a 
comparable control group.” 

The number of 
different specialist 
physicians 
consulted should 
be as low as 
possible.  
“Physician 
hopping” is to 
avoid. 

AQUA 
QISA 

QI.8 Drug safety Number of 
prescriptions of 
anxiolytics, 
sedatives or 
hypnotics  

Process Number of 
prescriptions of 
anxiolytics, 
sedatives or 
hypnotics per 
person and year 

Number of 
persons with  ≥1 
prescription of 
any of these drug 
group per year 

“Anxiolytics, sedatives or hypnotics are 
essentially benzodiazepines and 
related active substances such as 
zopiclon, zolpidem and zaleplon (so-
called Z drugs). Benzodiazepines and 
related substances are associated with 
the risk of withdrawal syndrome or 
tolerance development and can lead to 
dependence.” 

The dose should 
be as small and 
the duration of 
treatment as short 
as possible. 

AQUA 
QISA 

QI.9 Drug safety Number of 
prescriptions of 
non-steroidal anti-
inflammatory 

Process Number of NSAIDs 
prescriptions per 
person and year 

Number of 
persons with ≥1 
NSAIDs 
prescription per 

“The long-term use of systemically 
applied NSAIDs is associated with an 
increased risk of developing ulcers in 
the gastrointestinal tract.” 

“The use of 
NSAIDs should 
be limited to acute 
cases and as 

AQUA 
QISA 
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drugs (NSAIDs) year limited as 
possible in time 
as possible. The 
target value 
should be as low 
as possible.” 

QI.10 Care for 
elderly 

Polymedication Process Number of persons 
aged ≥65 years 
with >5 different 
medication 
prescriptions (within 
one quarter) per 
year  

Number of 
persons aged ≥65 
years with ≥ 1 
drug prescription 
per year 

“As the number of active ingredients 
increases, the risk of drug interactions 
and adverse drug reactions increases 
overall.” 

The proportion of 
elderly patients 
with 
polymedication 
should be as low 
as possible. 

AQUA 
QISA, 
DEGAM 
[10] 

QI.11 Care for 
elderly 

Potential 
inappropriate 
medications (PIM) 

Process Number of persons 
aged ≥65 years 
with PIM 
prescriptions (within 
one quarter) per 
year  

Number of 
persons ages ≥65 
years with ≥1 
drug prescription 
per year 

According to the Priscus- and Beers-
lists, certain active substances were 
identified as potentially causing 
adverse drug reactions, potentially 
problematic or inappropriate for older 
patients and have a clearly age-
dependent benefit-risk ratio.  

The proportion of 
elderly patients 
with prescriptions 
of potentially 
problematic active 
substances 
should be as low 
as possible. 

AQUA 
QISA, 
DEGAM, 
PRISCUS 
list and 
Beers 
criteria 
[29,30] 

QI.12 Care for 
elderly 

Influenza 
vaccination 

Process Number of persons 
aged ≥65 years 
with influenza 
vaccination per 
year  

Number of 
persons aged ≥65 
years per year 

Influenza vaccination is an important  
preventive measure for most older 
people. However, the evidence is 
unclear and there are currently 
controversial discussions. It is a 
subject regarding patients’ preferences 
and shared decision making. 

Most elderly 
persons should 
receive an 
influenza 
vaccination.  

AQUA 
QISA 

QI.13 Care for 
elderly 

Hospitalized for 
fracture near the 
pelvic joint 

Outcome Number of persons 
aged ≥65 years and 
with ≥1 chronic 
condition, who were 
hospitalized for 
fracture near the 
pelvic joint per year 

Number of 
persons aged ≥65 
years and with ≥1 
chronic condition 
per year 

“Fractures close to the hip joint are a 
serious and cost-intensive 
complications. 
90% of these fractures are caused by 
falls.” 

The proportion of 
elderly patients 
hospitalized for 
fracture near the 
pelvic joint should 
be as low as 
possible. 

AQUA 
QISA 

QI.14 Disease- 
related: 
respiratory 
disease 

Long term therapy 
of systemic 
corticosteroids 

Process Number of persons 
with the PCG

b
 

“respiratory 
disease” receiving 

Number of 
persons with the 
PCG “respiratory 
disease” per year 

“The inhalative application mostly 
achieves sufficient topical 
concentrations in the bronchial system 
and systemic (side) effects can be 

Patients with 
respiratory 
disease should 
not receive long 

NVL [8] 
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systemic 
corticosteroids in 
two sequential 
quarter years 

avoided. Oral medication should only 
indicated if inhalation preparations are 
insufficiently effective or if a patient is 
unable to perform an inhalation 
therapy.” 

term therapy 
systemic 
corticosteroids. 

QI.15 Disease- 
related: 
respiratory 
disease 

Disease-related 
hospitalization  

Outcome Number of persons 
with the PCG 
“respiratory 
disease” 
hospitalized 
because of 
complications of 
respiratory disease 
per year 

Number of 
persons with  the 
PCG “respiratory 
disease” per year 

Asthma is primarily a disease treated 
in the outpatient setting. In the case of 
exacerbations or complications, in-
patient treatment is necessary. 

The number of 
disease-related 
hospitalizations 
should be as low 
as possible. 

AQUA 
QISA 

QI.16 Disease- 
related: 
diabetes 
mellitus 

HbA1c control  Process Number of persons 
with the PCG 
“diabetes mellitus” 
and ≥1 HbA1c 
control per year 

Number of 
persons with  the 
PCG “diabetes 
mellitus” per year 

The HbA1c control is used to monitor 
the average glucose concentration in 
the blood and to indicate metabolic 
abnormalities and poor blood glucose 
control. 

Patients with 
diabetes mellitus 
should receive ≥1 
HbA1c control. 

AQUA 
QISA, 
NVL 

QI.17 Disease- 
related: 
diabetes 
mellitus 

Ophthalmologic 
control  

Process Number of persons 
with the PCG 
“diabetes mellitus”  
and ≥1 
ophthalmologic 
control per year 

Number of 
persons with the 
PCG “diabetes 
mellitus” per year 

Diabetic retinopathy and/or 
maculopathy are very common 
microvascular complications of 
diabetes. The aim of this control is to 
prevent or delay the occurrence and 
progression of diabetic retinopathy 
and/or maculopathy. 

Patients with 
diabetes mellitus 
should receive ≥1 
ophthalmologic 
control. 

AQUA 
QISA, 
NVL 

QI.18 Disease- 
related: 
diabetes 
mellitus 

Hospitalization of 
persons with 
diabetes mellitus 

Outcome Number of persons 
with the PCG 
“diabetes mellitus” 
and with ≥1 
hospitalization per 
year 

Number of 
persons with the 
PCG “diabetes 
mellitus” per year 

Diabetes mellitus is primarily a disease 
treated in the outpatient setting. In the 
case of micro-/macrovascular 
complications, in-patient treatment is 
necessary. 

The number of 
hospitalizations 
should be as low 
as possible. 

AQUA 
QISA, 
NVL 

QI.19 Disease- 
related: 
diabetes 
mellitus 

Control of lipid 
values 

Process Number of person 
with the PCG 
“diabetes mellitus” 
and with ≥1 control 
of lipid values per 
year 

Number of 
persons with the 
PCG “diabetes 
mellitus” per year 

“Lowering cholesterol, especially LDL 
cholesterol, in diabetics reduces the 
rate of macrovascular events, even if 
there is no manifest coronary heart 
disease  or hypercholesterolemia.” 

Patients with 
diabetes mellitus 
should receive ≥1 
control of lipid 
values. 

AQUA 
QISA, 
NVL 

QI.20 Disease- Control of kidney Process Number of persons Number of In order to reduce or delay the risk of Patients with AQUA 
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related: 
diabetes 
mellitus 

values with the PCG 
“diabetes mellitus” 
and with ≥1 control 
of kidney per year 

persons with the 
PCG “diabetes 
mellitus” per year 

developing nephropathy, patients with 
diabetes should be annually tested for 
albumin excretion and serum 
creatinine. 

diabetes mellitus 
should receive ≥1 
control of kidney 
values. 

QISA, 
NVL 

QI.21 Disease- 
related: 
myocardial 
infarction 
(MI) 

Receiving 
acetylsalicylic 
acid (ASS) within 
12 months after 
event 

Process Number of persons 
with hospitalization 
for MI receiving 
ASS per year 

Number of 
persons with 
hospitalization for 
MI per year 

Secondary medication prevention 
(antiplatelet agents) is essential since 
there is a high risk of re-events. 
 

Patients after MI 
should receive ≥1 
ASS prescription. 

NVL 
(ESC)

c
 

QI.22 Disease- 
related: 
myocardial 
infarction 
(MI) 

Receiving statins Process Number of persons 
with hospitalization 
for myocardial 
infarction receiving 
statins per year 

Number of 
persons with 
hospitalization for 
myocardial 
infarction per year 

Secondary medication prevention 
(statins) is essential since there is a 
high risk of re-events. 
 

Patients after MI 
should receive ≥1 
statin prescription. 

NVL 
(ESC)

c
 

QI.23 Disease- 
related: 
stroke or 
TIA

d
 

Receiving ASS Process Number of persons 
with hospitalization 
for stroke receiving 
ASS per year 

Number of 
persons with 
hospitalization for 
stroke per year 

Antiplatelet agents are the basis of 
secondary prophylaxis following a non-
cardioembolic ischemic stroke or a 
transient ischemic attack. 

Patients after 
stroke should 
receive ≥1 ASS 
prescription. 

NVL 
(GSS/ 
GSN)

e
 

QI.24 Disease- 
related: 
stroke or 
TIA 

Receiving statins Process Number of persons 
with hospitalization 
for stroke receiving 
statins per year 

Number of 
persons with 
hospitalization for 
stroke per year 

Hyperlipidemia, atherosclerosis and 
vascular diseases are strongly 
correlated. Patients with ischemic 
stroke or TIA should be treated with a 
statin. 

Patients after 
stroke should 
receive ≥1 statin 
prescription. 

NVL 
(GSS/ 
GSN)

e
 

 
a
 ATC groups of medications both relevant in primary care and with sufficient data quality were: proton pump inhibitors (A02BC), selective betablockers (C07AB), 

selective serotonin reuptake inhbitors (SSRI) (N06AB), bisphosphonates (M05BA), triptanes (N02CC), dihydropyridine type calcium channel blockers (C08CA), 
oral antidiabetics (A10B), antidepressants (N06A), and systemic corticoids (H02A). 
b
 Pharmacy-based cost groups (PCGs) include patients with asthma or COPD and patients with diabetes mellitus 

c 
Guidelines of the European Society for Cardiology (ESC) 

d 
TIA: transient ischaemic attack 

e  
Guidelines of the German Stroke Society and the German Society of Neurology (GSS/GSN) 
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