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Abstract
Background: The Health-Related Quality of Life (HRQoL) is one of the essential outcome dimensions in clinical research. In recent years, we have studied the
difference between E cacy and Effectiveness. When examining studies on HRQoL, we have noticed the incongruence of the terminology used. In this paper
we analyze the characteristics of form and function in clinical studies that assessed the Health-Related Quality of Life and suggest to challenge the used
terminology under either Experimental Study Conditions (E cacy) or Real World Conditions (Effectiveness).
Methods: We analyzed 100 free available publications of clinical studies listed in PubMed between April 2015 and August 2016 which assessed quality of life
as an outcome. In these 100 studies we analyzed characteristics of form and function of clinical studies assessing HRQoL. Characteristics of form were
‘description of the objective of the study’, ‘differentiation of HRQoL as primary or secondary endpoint’, ‘use of the terms ‘E cacy’ or ‘Effectiveness’ to describe
the assessed outcome’ and ‘numbers of described inclusion and exclusion criteria’. Characteristics of function were ‘speci cation of ‘Randomised Controlled
Trial’’, ‘description of the study design as ‘pragmatic’’ and ‘description of the HRQoL measurement instruments used’.
Results: Our results showed that there is no congruent strategy for the description of HRQoL studies. In 91% of the examined studies the assessment of the
HRQoL was part of an experimental trial. In many cases no uniform de nitions of the terms E cacy and Effectiveness were used and thus no clear distinction
was made between Experimental Study Conditions and Real World Conditions. In 38% of all studies the assessment of HRQoL was described as secondary
endpoint.
Discussion: We discuss the use of Experimental Study Conditions and Real World Conditions in measuring HRQoL. Furthermore, other occurring errors when
measuring HRQoL are analysed. A possible solution is presented with the concept of the ‘Pragmatic Controlled Trial', which is conducted under everyday
conditions. The assessment of survival in an RCT makes sense to provide the ‘Proof of Principle’ by demonstrating the investigated treatment can indeed
prolong survival. In contrast, a ‘Proof of Principle’ in HRQoL research may not be the appropriate information for selection of a particular treatment.

Introduction
The Health-Related Quality of Life (HRQoL) is one of the essential outcome dimensions in clinical research. It represents a multidimensional construct which
consists of the three sub-aspects of physical health, mental well-being and social integration. Mostly, it focuses on the subjective view of the patient on his
health status [1].
Improvement or maintenance of HRQoL is considered an important indicator for the success of interventions. Especially in chronic diseases the description of
the HRQoL is of considerable importance, since life expectancy is permanently increasing due to successful treatment, amongst other things [2,3]. For these
and other reasons, an optimal assessment of the HRQoL is essential and has been the subject of research in recent years.
Nevertheless, the optimal method of the assessment of HRQol is still a matter of discussion [4,5,6,7,8,9]. Examples for unsolved problems are the inadequate
de nition of the HRQoL, the dimensions to be measured as well as the choice of instrument. We learned from the architects and designers of buildings that
both form and function of a concept should be described according to the principle ‘form follows function’ [10, 11]. We used this principle in the following to
explain the importance of the appropriate sequence in designing a clinical trial.
We presumed that authors who investigate the effect of a treatment on HRQoL will be interested in the effects under Real World but not Experimental Study
Conditions.Therefore, it may be expected that most of these HRQoL studies use the function of an observational or pragmatic study for assessment of the
endpoint under Real World Conditions. The corresponding form of an observational study is a non-experimental i.e. non-randomized trial.
Based on this presumption, the aim of this study was to con rm our assumption that the concepts of E cacy and Effectiveness are only rarely considered for
the description of treatment effects on HRQoL.

Methods
To answer our study question we analyzed 100 free available publications of clinical studies listed in PubMed between April 2015 and August 2016 which
assessed quality of life as an outcome. End of August 2016 we conducted a PubMed search with the search parameters ‘trial’ and ‘quality of life’ in their titles.
The rst 100 freely available studies listed here were included in the analysis. It was assumed that the investigation of quality of life in clinical studies always
involves HRQoL. In these 100 studies we analyzed characteristics of form and function of clinical studies assessing HRQoL. According to the
recommendation of architects and designers we started with the description of the functions of studies followed by the description of the study forms.

Study functions:
- Description of the objective of the study.
To analyze the aim of the study we primarily examined the end of the introduction followed
by the abstract or the method section of the paper.
Here we report whether a clear study question was described or not. A clear study question
was con rmed when all three of the criteria modi ed according to David Sackett et al. [12]
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were reported: 1. Patient and problem, 2. Intervention (+ comparator if relevant) and 3. Outcome.
- Differentiation of HRQoL as primary or secondary endpoint of the study or not stated.
- Use of the terms ‘E cacy’ or ‘Effectiveness’ (effects under Experimental Study Conditions
(ESC) or Real World Conditions (RWC)) to describe the assessed outcome, neither
‘E cacy’ nor ‘Effectiveness’ or both terms used synonymously.
- Numbers of described inclusion and exclusion criteria.

Study forms:
- Speci cation of ‘Randomised Controlled Trial’ (‘RCT’) or other than ‘Randomised Controlled
Trial’ (Non-‘RCT’).
- Description of the study design as ‘pragmatic’. All other studies that were not explicitly named
‘pragmatic’ were classi ed as other than ‘pragmatic’ trial.
- Description of the HRQoL measurement instruments used as generic or disease-speci c.

Papers were downloaded as pdf documents and analyzed following the mentioned criteria. Some of the publications were updated during the project or were
no longer freely available thereafter. In these cases, the updated versions were carefully compared with the previous versions and it was found that the
aspects relevant to us were not changed. The complete references of the 100 articles can be found in the online supplementary appendix A.

Results
15 of the 100 publications were only study protocols and 85 were reports of completed studies. 14 were published in 2017 (updated versions), 64 in 2016 and
22 in 2015. The details of the reported results are listed in the appendices B and C.

Characteristics for description of the study functions:
Description of the objective of the study:
No clear study question was observed in about 40% of the 100 papers. We consider this a serious problem that requires further discussion. However, a detailed
analysis is beyond the scope of this paper and will be reported in a separate publication. We also observed considerable variation in the terminology used for
describing the objective of the study and will include a discussion of this aspect in our next publication.
A detailed list of the identi ed study questions can be found in appendix D.

Differentiation of HRQoL as primary or secondary endpoint of the study:
The HRQoL was assigned as primary endpoint in 29 studies (29%) (including eight study protocols) and as secondary endpoint in 38 studies (38%) (including
seven study protocols). In 33 studies (33%) no information was provided for the description of the primary endpoint or it was not clear from the description
whether the HRQoL was chosen as the primary or secondary endpoint.

Classi cation as ‘E cacy’ or ‘Effectiveness’ trial:
In 14 (14%) of the examined studies (including one study protocol) it was described that ‘E cacy’ of a therapy was measured. 25 studies (25%) (including
seven study protocols) reported that ‘Effectiveness’ of a therapy was measured. In 60 studies (60%) (including six study protocols) no speci cation of
‘E cacy’ or ‘Effectiveness’ was described. In one study (1%) (study protocol) the terms ‘E cacy’ and ‘Effectiveness’ were used synonymously.
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Numbers of described inclusion and exclusion criteria:
Both inclusion and exclusion criteria were reported in 69 (69%) of 100 studies (including 15 study protocols). Only inclusion but no exclusion criteria were
reported in six studies (6%). There was no publication that reported only exclusion but no inclusion criteria, but there were 25 (25%) publications that reported
neither inclusion nor exclusion criteria. Inclusion criteria were reported in detail in 75 (75%) of 100 publications (including 15 study protocols). The median
number of explicitly reported inclusion criteria in these 75 documents was four with an IQR (interquartile range) of three to ve. Exclusion criteria were
described in 69 (69%) of 100 publications, the median number of explicitly reported exclusion criteria being four with an IQR of two to six. A more detailed
version of the data on inclusion and exclusion criteria in the 100 HRQoL studies has already been published previously [13].

In summary, the four aspects that describe the functions of a study are frequently not reported. The objective of the study was not clearly de ned in 40%, the
primary or secondary endpoint was not differentiated in 33%, the dimension (E cacy or Effectiveness) was not de ned in 60% and the selection of patients
(inclusion or exclusion criteria) was not de ned in 25% of all examined studies. We can conclude that in 60% of these papers at least one of the important
functional criteria was not reported.

Characteristics for description of the study forms:
Speci cation of ‘Randomised Controlled Trial’ (‘RCT’) or other than ‘Randomised Controlled Trial’ (Non-‘RCT’):
In this category we differentiated two categories: studies which were described as ‘Randomized Controlled Trial’ and any other type of study except
‘Randomized Controlled Trial’.
91 (91%) of the studies (including 15 study protocols) were designated as ‘RCTs’. Nine trials (9%) were not designated as ‘RCTs’.
In Table 1a we demonstrate the high variability of different coincidences of the terms ‘E cacy’ or ‘Effectiveness’ or ‘used synonymously’ or ‘not de ned’ and of
the terms ‘RCT’/other than ‘RCT’.
Terms used to describe the assessed outcome dimension

‘RCT’

Non-‘RCT’

Total

‘E cacy’

14

0

14

‘Effectiveness’

23

2

25

Both terms used synonymously

1

0

1

Not de ned

53

7

60

Total

91

9

100

Table 1a: Numbers of studies assessing Health-Related Quality of Life (n=100) which used the terms ‘E cacy’ or ‘Effectiveness’ or used both terms
synonymously or did not de ne the described outcome dimension.
RCT: Randomised Controlled Trial.

Speci cation as ‘pragmatic’ or other than ‘pragmatic’ trial:
All of the 100 studies were classi ed as ‘pragmatic’ or other than ‘pragmatic’ studies. Six (6%) of the studies (including two study protocols) were described as
'pragmatic' mostly in the method section. These six trials were also named ‘randomized’ in the title. More precisely ve studies were called ‘Randomized
Controlled Trial’ [14 - 18] and one study was called 'Randomized Clinical Trial' [19]. To report the details of the used terminology we found that one study [14]
was named a 'Pragmatic Randomized Trial', three studies [15 - 17] (including two study protocols) a 'Pragmatic (...) Randomized Controlled Trial', one study
[19] a 'Pragmatic (...) Randomized Clinical Trial' and one study [18] a 'Pragmatic (...) Controlled Trial'. In none of these six studies an explanation of the
meaning of ‘pragmatic’ was described.
The remaining 94 studies are summarized as other than ‘pragmatic’ trials. These 94 studies include 85 ‘RCTs’ and nine Non-‘RCTs’.
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Terms used to describe the assessed outcome dimension

‘Pragmatic’

Other than ‘pragmatic’

Total

‘E cacy’

1

13

14

‘Effectiveness’

4

21

25

Both terms used synonymously

0

1

1

Not de ned

1

59

60

Total

6

94

100

Table 1b: Numbers of studies assessing Health-Related Quality of Life (n=100) which used the terms ‘E cacy’ or ‘Effectiveness’ or both synonymously or did
not de ne the described outcome dimension for presentation of data in an ‘pragmatic’ (observational) or any other type of study.

The following 2x2 table describes the ‘RCT’/Non-‘RCT’ studies versus the studies designated as ‘pragmatic’/other than ‘pragmatic’:
‘RCT’

Non-‘RCT’

Total

Other than ‘pragmatic’

85

9

94

‘Pragmatic’

6

0

6

Total

91

9

100

Table 2: Number of studies assessing Health-Related Quality of Life (n=100) which were classi ed as ‘pragmatic’/other than ‘pragmatic’ and which were
designated as ‘RCT’ or Non-‘RCT’. The bold gures represent the indicated numbers of studies. The remaining numbers were calculated. We identi ed six of
100 studies that were named ‘pragmatic’ und simultaneously ‘RCT’. Additional nine studies that were Non-‘RCTs’ were classi ed other than ‘pragmatic’. These
numbers are shown as red gures in our table. This table seems to identify an oxymoron in terminology.
RCT: Randomised Controlled Trial.
Description of the HRQoL measurement instruments used:
In all 100 studies the used instruments for assessment of HRQoL were described. In 28 studies (28%) (including two study protocols), only generic
measurement instruments were used. In 55 studies (55%) (including eight study protocols) only disease-speci c measurement instruments were used. In 17
studies (17%) (including ve study protocols) both types of measurement instruments were used.

Discussion
The aim of our project was to challenge the used terminology for the description of HRQoL under either Experimental Study Conditions (ESC) or Real World
Conditions (RWC). These two conditions are de ned by the terms E cacy (effects of a therapy under ESC, ‘Proof of Principle’) or Effectiveness (effects of a
therapy under RWC) [20,21,22].
The measurement of HRQoL is - in addition to survival - one of the most important indicators for central questions to be answered in health care. The clear
de nition of the objectives of these measurements is just as important as the applicability of the assessed results to everyday clinical practice.

Experimental versus Real World Conditions:
According to Sir Archie Cochrane and Sir Austin Bradford Hill we should differentiate between three objectives of a clinical study: E cacy (or ‘Proof of
Principle’), Real World Effectiveness and Value [23]. E cacy describes if an innovative intervention can work at all (under ESC). Effectiveness addresses
whether or not an innovative intervention that was e cacious will also be effective i.e. useful when assessed under everyday Real World Conditions (RWC).
The third of these objectives describes the subjective perception of the observed value either from the perspective of an individual person or the society. It is
obvious that the rst objective must be assessed under ESC, because all confounders that could in uence the effect of an intervention were excluded for
‘Proof of Principle’. The gold standard for this type of study is an RCT (Randomized Controlled Trial). The results of the second and third objective will only be
meaningful when assessed under Real World but not under Experimental Study Conditions. To achieve this, a pragmatic study design is necessary (see
below).
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Table 3 shows the differences between Experimental Study Conditions and Real World Conditions.
Experimental Study Conditions (ESC)

Real World Conditions (RWC)

Performance of a human experiment. Aim to gain new knowledge (‚Proof of Principle‘).

Implementation of health services. Aim to provide care to
patients.

Assessed in an RCT (Randomised Controlled Trial) measuring the E cacy of a
therapy.

Assessed in a PCT (Pragmatic Controlled Trial) measuring the
Effectiveness of a therapy.

Conclusion of a liability insurance.

No liability insurance needed.

Institutional review board approval to minimize the risks of experimental therapy and
guarantee data protection. Informed consent required.

Approval by institutional review board required to guarantee
data protection. Informed consent required.

Selection of one primary endpoint.

Selection of several equally important endpoints.

De nition of inclusion and exclusion criteria.

De nition of inclusion but not of exclusion criteria.

Randomisation.

Strati cation according to risk and endpoint.

Table 3: Differences between Experimental Study Conditions and Real World Conditions.

Primary versus secondary endpoint:
Furthermore, it is clearly de ned that an experimental study such as an RCT can provide a reliable answer only to the primary endpoint. This is because the
study question and the ‘Power Calculation' are adapted to the primary endpoint. The secondary endpoint represents a new study hypothesis. Consequently, it
is not possible to obtain in a single experimental study reliable results on the primary and secondary endpoint. In a (observational and descriptive) pragmatic
study, it is possible to select several equally important endpoints, e.g. HRQoL, adverse effects and costs [24].

Problems identi ed in hrQoL studies:
Our results clearly demonstrate that there is no congruent strategy for the description of HRQoL studies. In most of the examined studies (91%) the
assessment of the HRQoL was part of an experimental trial (’RCT’). In many cases no uniform de nitions of the terms E cacy and Effectiveness were used
and thus no clear distinction was made between ESC and RWC.
In 38% of all studies the assessment of HRQoL was described as secondary endpoint. When HRQoL is used as secondary endpoint it can only be
hypothesized that the e cacious treatment may in uence the HRQoL.
According to our currently accepted standards in clinical research a well-designed tool for assessment of E cacy is available but not yet for the assessment
of Effectiveness. As we have developed a tool for assessment of RWC we can use both methods to get the appropriate answers to two different questions.

Proposed solution:
A possible solution can be derived from the rules of designers, whose theorem ‘form follows function’ de nes the requirement that the function of a new
product e.g. a new building or a new study result (purpose) must rst be de ned before a decision can be made on the design (form) of this product e.g. of the
new building or clinical study [11,25].
As a proposal we offer the concept of a ‘PCT’ (‘Pragmatic Controlled Trial’) [24,25]. If a new intervention – for example a chemotherapy – is being tested, the
E cacy (‘Proof of Principle’) should be provided as a rst step under ESC in an RCT to answer the question ‘Can it work?’ [23]. This step should be completed
to demonstrate the expected effect on the primary endpoint – for example survival.
Once this ‘Proof of Principle’ has been provided, two and more endpoints – for example survival and HRQoL – can be measured in a pragmatic study (‘PCT’)
[25] conducted under everyday conditions (RWC), to prove the Real World Effect of the chemotherapy on these two endpoints, e.g. to answer the second
question: ‘Does it work?’ [23].
This second step is essential, since the desired effects of the therapy are in uenced by disturbing factors that are unavoidable in everyday life (e.g.
comorbidities, patient preferences). This second step cannot be carried out within the framework of an experimental study. In order to actually adhere to
everyday conditions, it is neither possible to randomize nor to exclude patients who need to be treated in everyday life.
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