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Summary  

The distinction between three facets of quality – design, perfor-
mance and appropriateness – allows the identification of meas-
urable and testable characteristics, which make up a ‘set of char-
acteristics’ of any medical treatment. Beside effectiveness and 
safety, the importance of ‘acceptability’ is stressed as a key char-
acteristic. 

The facets overlap partially and are contingent to each other but 
cannot offset each other nor be reduced to one of them. The char-
acteristics are not equivalent. They make up a set of characteris-
tics. Quality in medical practice is understood as the appropriate-
ness of procedures to resolve individual problems of the patient. 
The concept of quality is the same in public health policy but the 
meaning of appropriateness is different. 
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1 Introduction 
Many quarrels on the quality of medical treatment could be 
avoided if one distinguishes three facets of quality: these are de-
sign, performance and appropriateness. Each of these facets has 
its own individual, assessable and measurable set of quality char-
acteristics. The distinction of these facets greatly benefits both 
practice and theory of quality-management. 

By contrast, the older distinction [1] of ‘three qualities’ – struc-
ture, process and outcome quality – is incompatible with the 
more recent, process-oriented notion of quality that has become 
international standard [2]. While the equipment of hospitals with 
rooms, technical instruments, qualified staff etc. is often seen as 
an independent ‘quality of the structure’ of itself, this view over-
looks the fact that the value of the equipment can be measured 
only by its suitability for treatment processes. ‘Structural quality’ 
is not independent of process: for example, a hospital without 
surgery will not need an operating theatre.  

Neither do the often quoted ‘outcomes’ possess an independent 
quality in themselves. Treatment processes are aimed at instigat-
ing a positive turn in the course of a disease. Arguably, this does 
not always work. If treatment outcomes are more often positive 
than negative, this is called the ‘effectiveness’ of the treatment. 
‘Obtaining good outcomes’ is then one of the quality characteris-
tics of medical treatment processes – but it is not an independent 
‘quality’ in itself! 

2 The three facets 
The sole object of quality management is the treatment process or 
the procedures from which it is composed of. In medicine, this 
means the procedures in diagnostics, therapy, general care, phys-
iotherapy etc. The confusion surrounding the characteristics of 
quality can be resolved if the facets of design, performance and 
appropriateness are distinguished. It will be shown that individu-
al characteristics can be assessed and measured in this way. This 
approach will also lead to a better understanding of how suitable 
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treatment decisions can be made that meet the individual needs 
of the patient. 

2.1 The facet of design 
If the conduction of an electric stimulus is blocked in the AV-
node, there will be no contraction of the myocardium. For thera-
peutic measures, a treatment process can be designed: via an 
electric carrier, a beat provider and an energy source, the impulse 
is transported directly into the heart chamber. The wire could be 
fixed directly onto the heart or anchored as a lead in the trabecula 
of the ventricle. The stimulus impulse can be controlled via the 
atrium. Such a procedure ‘in itself’ can be designed and theoreti-
cally advanced, even if the idea is never tried out practically, in an 
experiment. This we call the ‘design’ of the procedure [2].  

In the experiment it will be assessed whether the procedure is ef-
fective (leading to the desired events), whether it is safe (unde-
sired events do not or only rarely occur) and whether it is tolera-
ble for the patient. Sometimes, a mere thought experiment suffic-
es, or the effect can be shown in vitro, perhaps in animal experi-
ments. Ultimately, only clinical assessment will show how effec-
tive the procedure is in human beings. 

The design of the procedure can be improved. This is how the 
cardiac pacemaker became safer with time and, due to its increas-
ingly miniature size, more tolerable – its effectiveness, however, 
has improved only minimally. 

2.2 The facet of performance 
Performing the design of the treatment procedure poses new 
problems that need resolving. This starts with the manufacturing 
process of lead and battery. How can the lead be installed in the 
right place? Who controls the imaging process? How can sterility 
be assured? The correct implantation of the pacemaker, however, 
is largely independent of the design. With practice, the perfor-
mance of the procedure will improve, getting faster and simpler 
until each of the steps has been perfected. Through monitoring, 
irregularities can be recognized and corrected immediately [3]. 
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Duration, continuity, stability, reliability and the ability to react 
without delay are characteristics of the performance, not of the 
design, of a treatment. Inaccuracies or mistakes can render the 
treatment ineffective or unsafe – yet, the treatment design re-
mains unaffected. 

2.3 The facet of appropriateness 
If the patient does not suffer from bradycardic dysrhythmia, the 
pacemaker’s outstanding design and perfect technical and opera-
tive performance become irrelevant. In this case, the treatment 
with a pacemaker is inappropriate. Inferior quality – and with 
that, inappropriate care – is often the avoidable result of errone-
ous diagnostics or of too broadly defined indications.  

Appropriateness is to be understood here in its literal sense: a 
lack of knowledge of the patient’s needs and of the treatment 
characteristics cannot lead to the selection of an individually suit-
able treatment. Every case is uniquely different. In this sense, 
medicine is always a matter of ‘individual manufacture’ (if we do 
want to compare it with an industry at all), it can never be ‘mass 
production’. As the SGB V (German Code of Social Law) puts it: 
doing ‘the necessary – yet, without moving beyond what is neces-
sary’. The practical outcome of this directive will vary according 
to its context, be it in individual patient-doctor-relationships of 
medical practice, or in the more general concerns of public 
health. As we shall see, this distinction bears the greatest poten-
tial of confusion in regards to the conceptualization of quality. 

2.4 Practical examples  
Whether an antibiotic is toxic, carcinogenic, or teratogenic and 
finally effective, can be assessed in vitro or in animal or clinical 
experiments. The pharmacist assesses the galenics. Clinical as-
sessment determines whether the effect is relevant in the case of 
an infection. This is the idea, the design. Problems of perfor-
mance occur when the dosage is too low or when interactions 
with other medications are overlooked, or in the cases of low pa-
tient compliance and premature termination of the therapy. Such 
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problems can render the antibiotic ineffective and lead to re-
newed proliferation of the pathogens. Nonetheless, the antibiotic 
‘in itself’ remains effective. 

The very first: the antibiotic may have been incorrectly selected 
and therefore be inappropriate: it may be highly effective against 
staphylococci and the right dosage is taken. Yet, the infection may 
be driven by a different or antibiotic resistant pathogen.  

The three facets are present in all processes, not just in medical 
treatments:  

A laboratory method is exact, precise, reliable etc. If the method 
is performed incorrectly (i.e. at a too low temperature) this will 
produce misleading results – but again, this is a problem of per-
formance, not of procedure, the design ‘in itself’. Conversely, a 
procedure can be inadequate as regards a specific problem – even 
though the procedure ‘in itself’ is performed correctly and pro-
duces precise measurements. 

The preparation of a meal is described in a recipe. Just a single 
mistake in the performance (i.e. too much salt) will render it un-
palatable. But why cook a meal if nobody is hungry? 

A play or a piece of music may be good ‘in itself’ but it may lack in 
presentation or it may not ‘hit a nerve’ with the audience. Any 
good audience knows how quickly such a performance can disin-
tegrate and fall apart.  

This is exactly what is being distinguished as regards the three 
facets of quality: it is possible to do the right thing correctly and 
in the right case. A treatment that is good ‘in itself’ can be per-
formed on the ‘right’ patient but it may be performed incorrectly. 
On the other hand, a treatment that is ineffective ‘in itself’ will 
not become effective by a perfect performance. A therapy does 
not make sense, it is ‘inappropriate’, if the patient would have re-
covered without any treatment. 
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3 Quality and Design 

3.1 3.1 Characteristics of therapy 
The design of a treatment procedure is characterized by two at-
tributes of quality, effectiveness and safety. Both attributes can be 
expressed in terms of probability: 

Effectiveness improves the probability that a desired event may 
occur in any given result context or pool. Here we may say, the 
higher the probability the better. 

A result pool may for example consist of a number of patients suf-
fering from an infected wound. While the wound heals in some 
patients, the infection may continue in others, and in others yet, 
it may even exacerbate. The desired event is the elimination of 
the pathogenic germs (primary effect), followed by the healing 
process (therapy aim). The antibiotic is effective when the desired 
effect occurs in the result pool more regularly ‘with’ than ‘without’ 
the antibiotic. 

Safety is measured by the probability of an undesired event in the 
result pool. If we say that the undesired event is an allergic exan-
thema, then antibiotic A is safer than B if the patients receiving A 
have a lower occurrence of exanthema than those receiving B. We 
may say, the lower the probability, the better. 

Effectiveness and safety are qualitative attributes or characteris-
tics of the design, as they are tested in one and the same result 
pool. One group receives the substance that is to be tested, while 
the reference group receives a substance whose ineffectiveness is 
known (but this is not necessary). The substance leading to the 
desired event more regularly is seen as the ‘more effective’ sub-
stance.  

The more significant the deviation of occurrences between the 
two groups, the more we are convinced of the actual difference 
between the two tested antibiotics. The accumulation of particu-
lar events in the one group may arguably be merely coincidental. 
Yet, these differences will level out over the course of further ob-
servations and experiments. Which one of the two errors do we 
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think is more risky: the assumption of a substance’s effectiveness 
even though it is not effective or the assumption of its ineffective-
ness even though it does show an effect of a kind? Both errors are 
calculated into the experiment in terms of an error probability. 

It is important that we do not confuse the probability of an error 
with the probability of an event. The former tells us more about 
the accuracy of our judgment than the discrepancies of the pro-
cedure. We need to keep this in mind if we want to measure effec-
tiveness on a nominal scale. 

As with all comparisons, there are certain rules that need to be 
observed. For example, neither the investigator nor the investi-
gated should know which of the two medications is being used for 
treatment. The observations of the event must be made in an un-
biased, objective manner. All events must be reported compre-
hensively. The result pools must be identical. In short, the test 
conditions must remain undisclosed to ensure random sampling.  

Only if these conditions are met can the rate of occurrences be 
calculated reliably, and only then can we base our statements 
about effectiveness and safety in objective evidence. If we lack 
such evidence we cannot know anything about effectiveness and 
safety. In this case, we must rely on guesswork and speculation. 
This does not mean that our speculations are necessarily wrong – 
but we cannot be sure that they are right either.  

Clinical assessment is not equivalent to the epidemiological study 
of a naturally occurring patient pool. In clinical assessment, se-
lected patients are grouped together so that a largely homoge-
nous result pool is achieved. In this sense, clinical assessment is a 
rather artificial and constructed experiment [6] – and, as is true 
for all experiments, the conclusions we can draw from it are lim-
ited. This cannot be avoided. It is the only kind of knowledge we 
have. Statements on effectiveness always need to be transferred 
to a treatment case by way of analogy with other, similar cases. 
For example, if penicillin was tested on a group of young men 
with appendicitis, it should be well considered whether it could 
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be used in a group of children with otitis media or elderly women 
suffering from bronchopneumonia.  

3.2 Design characteristics in diagnostic procedures 
Diagnostic procedures are characterized by the attributes of cor-
rectness and precision. If we use the example of a target whose 
centre represents the target value, then correctness describes the 
distance of all hits to the centre. If we form a median value of all 
hits in total, then this ‘ideal’ value could even denote the exact 
centre despite the fact that it did not receive any hits.  

If all hits repeatedly miss the centre but are located close to each 
other and in a similar distance to the centre, then we can say that 
the shooter’s aim is precise but not correct.  

The best result would obviously be if all hits surround the centre 
very narrowly: the shooter aims correctly and precisely, in short: 
he is exact.  

Both attributes of quality can be described statistically. With time 
we have accumulated reasonably reliable data for most diagnostic 
tests such as laboratory analysis or the assessment of physiologi-
cal parameters. The reader’s attention be directed here to the 
standard literature [7, 8]. 

As before, our concern here is not so much with certainty but ra-
ther with the question of how much error we accept and account 
for. High accuracy is not necessarily always essential. When de-
termining blood sugar content, the requirements for results be-
tween 50-180 mg/dL differ from those for higher results. For 
general screenings, the urinal excretion of any sugar suffices to 
make an assumption. How important is the test sensitivity? In 
avoidance of false negative results one can choose a very finely 
tuned test but in turn has to accept false positive results that need 
to be corrected later in more specific tests.  

The characteristics of quality, precision and correctness, aid us in 
selecting the right test according to the problem at hand. Howev-
er, whether broad mamma-screening can contribute to a decrease 
in carcinoma-related mortality is again a question of the effec-
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tiveness of early and targeted therapy measures, not of the diag-
nostic procedure and how it is performed.  

3.3 Acceptability  
One of the less explicitly discussed characteristics of quality is the 
acceptability of medical treatment. Yet, acceptability always plays 
the decisive role! It is not altogether ignored, of course; but due to 
a lack of precise definition, acceptability is rather an implicit, un-
derrepresented factor of quality [10]. Acceptability is a combined 
characteristic of design and performance. For this reason, the 
discussion of the characteristic acceptability is emphasized here, 
not as an excursion, but as an important characteristic in its own 
right. 

Rather than by way of a comprehensive definition, acceptability 
will be described here with some examples: as children have 
trouble swallowing the large penicillin tablets, penicillin syrup 
has been developed. Regardless of its form, tablet or syrup, the 
penicillin is equally effective and safe. The syrup is more ‘ac-
ceptable’ for children but it is not less effective. The effectiveness 
and safety of oral contraceptives are convincing. But problems 
with their acceptability, for example, religious concerns and con-
cerns for social consequences, have led to vehemently negative 
responses in the past. Such reactions should not be misunder-
stood as negligible or inconsequential. After all, low acceptability 
may result in low patient compliance or discontinuation of the 
therapy and accordingly will have adverse effects. 

Acceptability of a treatment is also dependent on surrounding 
factors, such as the question of whether it is necessary to be hos-
pitalized or the length of the waiting list. Other concerns might 
include whether the treatment is painful or requires a special diet 
or whether visible scars will remain. Surgery under anesthetics is 
always more acceptable than without. Dialysis administered at a 
night clinic is just as effective as if performed during the day. Yet, 
it is much more acceptable for a working professional. 

Acceptability is always peer-group-dependent. A syrup is good for 
children, less so for adults. Some people may reject a certain 
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treatment for fear of being humiliated. To some, eating pork is 
inacceptable. 

In recent decades, perhaps in order to avoid fostering unreasona-
ble expectations, our efforts to achieve acceptability have been 
underrepresented. However, with broader options of choice, it 
becomes clear that the characteristic of acceptability plays the de-
cisive role when considering two equally effective and safe thera-
py procedures. This is not a superficial or unreasonable observa-
tion, it is only logical. 

Another issue we need to address in regards to acceptability is the 
differentiation of various levels of expected standards. It is not 
always necessary to offer the exact same quality in varying situa-
tions. In many cases, less elaborate – and less costly – measures 
are sufficient. For example, rather than altogether abolishing cer-
tain treatment options, they could become more economically 
viable if they are tailored to specific needs. 

4 Quality of performance 
Even though a treatment procedure has been tested for its effec-
tiveness and safety, we cannot exclude the possibility of devia-
tions from the procedure, for example in everyday hospital rou-
tine. Malpractice in the implantation of a pacemaker is down to 
the performance of the operating surgeon; it is not a problem of 
the procedure design. Similarly, an analytical instrument must be 
carefully calibrated or it will produce inaccurate results – again, 
correctness and precision of the procedure ‘itself’ remain unaf-
fected. Even highly potent medication will fail to produce positive 
results if it is taken irregularly. Mistakes in performance will ren-
der any good treatment ineffective. 

The distinction between (theoretical) efficacy and (practical) ef-
fectiveness is misleading. There is only the effectiveness of the 
procedure itself, whether it is performed accurately or not. We 
have robust treatment procedures that are reliably effective and 
safe even in the case of gross mistakes. Other, more delicate and 
sensitive procedures will be rendered invalid by the slightest mis-
take. The quality characteristic of ‘robustness’ [11] can be meas-



U. Paschen, The three facets of medical quality      page 14 

 

ured by its therapeutic breadth. For example, it is possible to ad-
minister penicillin in inefficient dosages but it can not be over-
dosed easyly. Slow release drugs improve the performance by 
maintaining the medication level in the case of intake irregulari-
ties. Such a therapy we call robust.  

Until now, characteristics of performance have not been investi-
gated as much as those of design. In the laboratory, attributes 
such as stability, continuity, reproducibility (independent of 
place, instrument or investigator), robustness, reliability and er-
ror frequency are part of the procedure to ensure validity of the 
results.  

What are the performance characteristics of therapy? Therapy 
irregularities (a lack in continuity), deviations such as instable 
service provision or therapist variability, and a higher error fre-
quency, are attributes of change in performance.  

A quality control card is the investigative tool for performance 
characteristics. Quality control samples are used in laboratory 
settings to test the stability of calibrated measuring devices. Such 
samples or cards can also be used for the factors of continuity and 
reliability.  

The attributes of performance are measured by performance in-
dicators [3]. These denote the characteristics of performance, not 
of design! Much confusion can be avoided if this fact is kept in 
mind. Performance attributes such as stability, reliability etc can 
be measured but not its ‘quality’ in and of itself. If the frequency 
of c-sections varies around an average of 30%, then this indicates 
stable obstetric therapy decisions. Whether a lower rate of c-
sections is preferable to a higher rate, however, is not indicated 
on the control card.  

For measurements of performance we require long term data. As 
Shewhart [12] demonstrated in the 1930s, such an investigation 
can rely on regular and well-tested statistical formulae. The pro-
cedures in a particular institution can be measured over a period 
of time and evaluated. It would be a mistake if we attempted to 
compare ‘quality’ in two differently working institutions. Only the 
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performance of two identically designed procedures can be com-
pared. This confusion of design and performance was the main 
problem of statistical-comparative approaches to quality assur-
ance. This approach was naïve in that it assumed uniformity of 
procedures regardless of context and in its disregard of appropri-
ateness. 

Some of these data sets, however, could be utilized as perfor-
mance indicators that guide the maintenance of stability, conti-
nuity and process capability in hospitals. In combination with 
administrative and selected security data, they could be employed 
on internal hospital control cards. These can be equipped with an 
automated alert level that activates maintenance inspections. 
Threshold values can be introduced that, if they are exceeded, ini-
tiate system shut-down or revise its calibration. 

5 Quality and appropriateness 

5.1 5.1 Quality as a set of characteristics 
When selecting an appropriate treatment procedure, we cannot 
simply add up the identified characteristics of design and per-
formance in an aggregate value. Some procedures are very effec-
tive and safe, for example anesthesia. Sometimes, effectiveness 
can only be achieved at a great risk, for example in certain surgi-
cal interventions. In some cases, safety is preferred to effective-
ness. An unsafe procedure is intolerable. Acceptability tips the 
scales when effectiveness and safety are equal. After all, how can I 
benefit from a procedure if it is not affordable or achievable for 
me? 

Our high expectations regarding the performance of medical 
treatments, be it in regional hospitals or at an urban university 
hospital, are justified. At the same time, is it really necessary that 
all hospitals offer the most recent design of a procedure? In terms 
of stability and continuity, many smaller hospitals may be better 
than some of the bigger hospitals. Even if they do not offer the 
latest, most advanced procedures, they may show a higher rate of 
reliability and lower error occurrence.  
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These are the characteristics that need to be considered but that 
cannot be offset against each other. The characteristics of quality 
add up to an entity that we call ‘quality’ in general. This realiza-
tion has become an important part of recent definitions of quality 
[2]: quality is defined by a ‘set of characteristics’ that must meet 
the customer’s needs and expectations to the greatest possible 
degree.  

A ‘set of…’ is used here in a similar way in which we would refer 
to a set of silverware, fork, knife and spoon. They are different 
things, used for different purposes, yet sometimes become useful 
only in combination. But they cannot simply replace each other. 

In any case, the quality of medical treatments cannot be reduced 
or limited to their effectiveness [13]. Effectiveness is important 
but it is certainly not the only characteristic of quality. The most 
effective treatment is not inevitably the best. Those who adhere to 
this misunderstanding will be unable to understand that many 
well-founded doctor and patient decisions are guided by other 
characteristics as well. 

5.2 5.2 Appropriateness and decision-making 
How can the best treatment for individual patients be selected? 
This is the vital question of clinical decision-making. It can be an-
swered by discussing objectives and wishes with the patient and 
letting them decide which treatment option seems the most toler-
able to them. Yet, it is the nature of any therapy procedure that its 
effectiveness and safety cannot be fully predicted for every indi-
vidual case. 

The characteristics of therapy-design are tested in large, homog-
enous result pools. Whether an individual patient is actually the 
right ‘case’ for a particular procedure needs to be considered in-
dividually. 

It should be emphasized: in order to be reliable, our knowledge of 
the characteristics of design and performance must be evidence-
based. The questions we need to answer cannot be shortened. 
How much effectiveness is required? What kind of risk is in-
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volved? What inconveniences must be accepted? What is the 
standard of our performance? The selection of a treatment must 
be decided individually and can only be made once the needs of a 
patient have been carefully analyzed. 

The decisions can vary according to the patient’s condition. Uni-
form administration of a therapy, regardless of individual cir-
cumstances, will not do justice to the patient’s needs. Without be-
ing cynical, a fractured radius in a laterally paralyzed patient with 
apoplexy will be treated differently than in a professional pianist.  

In some cases, we arguably have not much to offer to the patient. 
Too often, the choice can only be between lingering illness, fol-
lowed by certain death on the one hand, and the attempt to at 
least influence the course of the disease on the other.  

Almost invariably there are several treatment options. The tumor 
can be surgically removed or treated with radiation therapy or 
with cytostatics. Homeopathic treatments are also acceptable. 
There are no ‘right’ or ‘wrong’ treatments. All we can say is what 
we know about their typical characteristics. A treatment rarely 
consists of one singular procedure. Instead, an individual treat-
ment project is constituted by a configuration of therapeutic and 
diagnostic, general care and allied health procedures. No two 
treatments are the same. The success of a treatment plan can be 
judged only in its entirety – and by individual, patient-dependent 
parameters, in other words, whether it was tailored ‘appropriate-
ly’ towards the patient’s specific problems. 

As so many factors need to be considered, it is not surprising that 
some decisions may occasionally lead to unexpected results. De-
cision-making processes are always intuitive – there is much 
room here for the renowned capability of doctors to rely on a 
combination of experience and intuition. Such decision-making 
processes are based in practice not in science. Our knowledge in 
quality-management, on the other hand, is not intuitive but evi-
dence-based. Intuition must be guided by knowledge.  

Ultimately, it is the patient who decides, following medical ad-
vice. A ‘good’ decision requires that all characteristics of quality 
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have been identified, measured and tested. They must be known 
to all persons involved and be put in an operational context. In 
this way, the treatment can be selected from a ‘set of characteris-
tics’ that ensures that the patient’s needs are met to the highest 
possible degree.  

5.3 Two levels of appropriateness 
The fulfillment of individual needs is not the task of policy-
makers and society. They can and must have other goals. It is im-
possible for politicians to know the individual citizen’s disposi-
tions. Neither can such individual dispositions be reflected in pol-
icy-making. This is the task of doctors. Politicians need to consid-
er what consequences their decisions have for society, economy 
etc. Their idea of the ‘appropriateness’ of a clinical service will 
naturally differ greatly from that of a doctor. 

For this reason, the government in a resource depleted country 
may prefer an effective vaccination program to the introduction 
of high-tech medical procedures in its hospitals. Whether these 
measures are effective, whether they are implemented in a timely 
manner and whether the programs are appropriate and meet 
people’s expectations, is then a matter of the quality of public 
health policy, not of medical treatment.  

Government investors are usually not well placed to assess medi-
cal services ‘in themselves’. They can, however, demand econom-
ically efficient performance.  If two services have identical design 
and performance characteristics, it is acceptable to choose the 
less costly option. It is also permissible to deliberate over the ex-
penditure for higher acceptability. Nonetheless, economic viabil-
ity is not a characteristic of quality, it is an economic considera-
tion that regards services of identical or comparable quality. 

These perspectives cannot be called immoral. They are simply 
different to those of patient-oriented acceptability: it is certainly 
reasonable to ask whether a service or treatment is worthwhile. 
However, the contradictions become unsolvable if we confuse the 
two spheres of action: on the one hand, there is the informed pa-
tient decision, on the other, political decision-making processes. 
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These are guided by epidemiological concerns and aim for a just 
distribution of limited resources, whatever the achievable stand-
ards. Inappropriate treatments in individual cases are a waste of 
resources. Conversely, if resources are subjected purely to con-
siderations of societal gain, then this leads into a well-known 
aporia: such a cost-benefit calculation, if thought to its logical 
end, could lead to the discontinuation of medical treatments. Ev-
idently, this is not a viable option.  

Only if we have a clear concept of quality and its three facets can 
we hope to resolve this confusion. 
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