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SUMMARY
Background: Authors’ conflicts of interest may affect the content of medical 
guidelines. In April 2010, the Association of Scientific Medical Societies in 
 Germany (AWMF) issued recommendations on how such conflicts of interest 
should be dealt with. Most AWMF guidelines are so-called S1 guidelines 
 developed by informal consensus in a group of experts. We now present the 
first study to date on the management of conflicts of interest in S1 guidelines. 

Methods: On 2 December 2013, we selected the guidelines that had appeared 
from 1 November 2010 to 1 November 2013 among the 449 current S1 guide-
lines on the AWMF website. We extracted information about conflicts of interest 
from the guideline texts, reports, and/or conflict of interest statements and 
evaluated this information descriptively. 

Results: There were 234 S1 guidelines in this category, developed by a total of 
2190 experts. For 7% (16/234) of the guidelines and 16% (354/2190) of the 
 experts, no individual conflict of interest statement could be found. Where 
 conflict of interest statements were available, conflicts of interest were often 
declared—in 98% (213/218) of the guidelines and by 85% (1565/1836) of the 
authors. The most common type of conflict of interest was membership in a 
specialist society or professional association (1571/1836, 86%). Half of the 
 experts acknowledged a financial conflict of interest (911/1836, 50%). Conflicts 
of interest were more common among experts contributing to guidelines that 
mainly concerned treatment with drugs or other medical products than in 
guidelines that did not have an emphasis of this type (397/663, or 60%, versus 
528/1173, or 45%). The conflicts of interest were assessed in 11% (25/234) of 
the guidelines, with practical consequences in a single case. 

Conclusion: Conflicts of interest are often declared in the S1 guidelines of the 
AWMF, but they are only rarely assessed by external evaluators. Clear rules 
should be issued for how experts’ declared conflicts of interest should be acted 
upon, whether they are of a financial nature or not.
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C linical guidelines are developed in order to 
support physicians and patients in specific 

clinical situations when decisions concerning diag-
nosis and treatment are made. Recommendations 
provided in guidelines are based on the findings of 
clinical studies and on expert opinion. Identical 
study findings may be evaluated differently depend-
ing on whether or not guideline authors have con-
flicts of interest (1).

A conflict of interest is defined as a circumstance 
that gives rise to a risk that professional judgement 
or actions concerning a primary interest may be in-
appropriately influenced by a secondary interest (2, 
3). A conflict of interest is therefore a state of affairs, 
not a biased evaluation or the result of a particular 
act (3, 4). The primary interest is in line with an indi-
vidual’s professional activities, in the case of doctors 
the best pos sible patient care. Secondary interests 
may be financial, psychological, or social in nature 
(5). An example of a financial secondary interest is a 
financial link with manufacturers of drugs or medi-
cal devices—accepting gifts or fees for consultancy 
or lectures, for instance. However, no system for re-
munerating physicians’ work can help but create sec-
ondary interests, and these inevitably conflict with 
primary interests. N onfinancial interests may be, for 
example, the adoption of a particular treatment-
 related conviction or school of thought. N onfinancial 
conflicts of interest often go hand in hand with finan-
cial ones (3, 5).

Studies conducted in various countries show that 
many guidelines (36 to 98%) contain no information on 
conflicts of interest. When conflict of interest state-
ments are made, multiple conflicts of interest are often 
declared (6–17).

In Germany, the Association of Scientific Medical 
Societies (AWMF, Arbeitsgemeinschaft der Wissen-
schaftlichen Medizinischen Fachgesellschaften) coor-
dinates specialist societies’ development of guidelines 
on diagnosis and treatment. Member societies’ guide-
lines are divided into three tiers according to how they 
are developed: 
● S1 guidelines are developed by a group of experts 

who come to an informal consensus.
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● S2 guidelines are based on either the structured 
consensus of a representative committee or a sys-
tematic analysis of the scientific evidence.

● S3 guidelines meet both the criteria above (18).
The AWMF has developed recommendations on 

handling conflicts of interest, which it published in 
April 2010 (19). These are based on recommendations 
made by the US Institute of Medicine (IoM) which 
have also been discussed and adapted in Germany (2, 
20, 21). The AWMF’s regulations include, among 
others, the following:
● Conflicts of interest must be declared and 

 published using a form.
● Authors’ declarations must be evaluated by the 

steering committee and the guideline coordi-
nators.

● Collaborators assessed as being biased must be 
excluded from the evaluation of evidence and 
 development of consensus.

● Care should be taken that authors are free of sig-
nificant conflicts of interest.

● Guidelines in which conflicts of interest of indi-
vidual collaborators are not transparent must not 
be included in the AWMF register.

The AWMF provides a template form for download 
on its homepage for conflict of interest statements (22). 
This contains nine points that inquire into financial and 
nonfinancial conflicts of interest in the last three years.

There are two studies available in Germany concern-
ing the handling of conflicts of interest when guidelines 
are compiled. An analysis of dermatology guidelines 
dating from 2010 shows that information on guideline 
funding and authors’ conflicts of interest is insufficient 
(14). A study of S2 and S3 guidelines of German 
specialist societies dating from 2009 to 2011 shows, in 
particular, significant shortcomings in handling con-
flicts of interest: although the practice of disclosing 
conflicts of interest has become established, the duty to 
disclose them does not lead to discernible counter-
measures (10).

However, the majority of all AWMF guidelines, 
 approximately 60%, are S1 guidelines (23). These 
 provide recommendations which may sometimes even 
have legal consequences if breached (24). S1 guide-
lines are developed as a result of informal consensus 
reached by a group of experts. This makes it particu-
larly important that authors’ conflicts of interest be 
handled transparently. Because there are no studies as 
yet on conflicts of interest among authors of S1 guide-
lines, this study addressed the following questions:
● How frequently are conflicts of interest declared 

in S1 guidelines, and what information about 
them is provided?

● Are authors of guidelines on the use of drugs 
more likely to have financial conflicts of interest 
than those of guidelines on other subjects?

● Do any consequences result from declared con-
flicts of interest?

● Are the AWMF’s April 2010 recommendations on 
handling conflicts of interest implemented?

TABLE 1a

Information on conflicts of interest in S1 guidelines

*One guideline listed no authors and was excluded from these figures

Guidelines: n = 234*

Individual conflict of interest statement available

Evaluation of conflicts of interest available

Conflicts of interest led to consequence

Guidelines for which an individual conflict of interest statement is available,  
n = 218

Guidelines by authors with no conflicts of interest

Guidelines by authors with nonfinancial conflicts of interest 
only

Guidelines by authors with one or more financial conflict of 
interest

Proportion

218/234

25/234

1/234

5/218

27/218

186/218

Percentage

93%

11%

 0.4%

 2%

 12%

 85%

FIGURE 1

Information on conflicts of interest provided in S1 guidelines (n = 234) during the study period
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Methods
On 2 December 2013 there were a total of 449 current 
S1 guidelines on the AWMF homepage (23). This study 
investigated guidelines that had been finalized at least 
six months after the publication of the AWMF’s 
 recommendations in April 2010: S1 guidelines dated 
1 N ovember 2010 to 1 N ovember 2013. Guideline 
texts, guideline reports, and conflict of interest 
 statements were searched for information on conflicts 
of interest, and this information was downloaded.

For every text, several investigators (Henry Pachl, 
Stephan Schmutz, and Gisela Schott) ascertained how 
many people were listed as authors and whether any con-
flicts of interest were stated. Where necessary,  consensus 
was reached between these investigators after consulting 
the documents in question again. When conflicts of inter-
est were stated (e.g. in the AWMF form), the information 
was evaluated. The AWMF form contains questions on 
the following points, among others (22):
● Acting as a consultant or expert in a health care 

company
● Lecture or training fees
● Financing (third-party funds) for research, staff 

funding
● Ownership interests in drugs/medical devices
● Possession of company stock or shares
● Personal relationships with a company’s autho -

rized representative
● Membership in specialist societies/professional 

associations
● Academic or personal interests
● Employer(s) within the last three years.
The point referring to employers was not included in 

the evaluation.
The guidelines were divided into four categories in 

line with criterion 23 (“Conflicts of interest of members 
of the panel that developed the guideline were 
 documented”) of the German Guideline Appraisal 
 Instrument (DELBI, Deutsches Leitlinien-Bewertungs -
instrument) (25). These categories were as follows:
● The guideline provides no information on con-

flicts of interest.
● The guideline contains a global conflict of interest 

statement.
● The guideline contains a form that inquires into 

the conflicts of interest of individual authors.
● The guideline contains an evaluation of conflicts 

of interest or information on their consequences.
The guidelines were also divided into those on the 

use of drugs and those on other subjects. The distin-
guishing criterion was for at least one drug to be named 
and its dosage stated in the guideline (background text 
or recommendation).

The empirical data obtained in this way was pro-
cessed using descriptive statistical methods and repre-
sented in tables and figures. Guidelines on the use of 
drugs and those on other subjects were compared using 
a mixed logistic model with generalized estimating 
equations. This takes into account authors’ affiliation 
with the guideline in question.

TABLE 1b

Information on conflicts of interest in S1 guidelines

95% CI, 95% confidence interval; AWMF, Association of Scientific Medical Societies in Germany 
 (Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen Fachgesellschaften)

Authors: n = 2190

Individual conflict of interest statement available

Evaluation of conflicts of interest available

Conflicts of interest led to consequence

Authors for whom an individual conflict of interest statement is available,  
n = 1836

Authors with no conflicts of interest

Authors with nonfinancial conflicts of interest 
only

Authors with one or more financial conflict of 
 interest (AWMF questions 1 to 5)

Proportion

1836/2 190

111/2 190

1/2190

271/1836

640/1836

925/1836

Percentage  
(95% CI)

84% (81 to 87)

5% (3.0 to 8.5)

0.05%

15% (12 to 18)

35% (31 to 38)

50% (46 to 55)

Results
A total of 234 S1 guidelines of 34 responsible specialist 
societies were investigated. Altogether, 2190 experts 
were involved in guideline development as authors or 
members of groups of experts. Some of these were 
 involved in more than one guideline.

Information on conflicts of interest
In the majority of guidelines (218/234, 93%) conflict of 
interest statements were provided as forms completed 
individually by the authors (Table 1a), while in 7% 
there was either no conflict of interest statement or only 
a global one (3/234 and 13/234 respectively). In-
formation evaluating conflicts of interest was provided 
for 25 guidelines (25/234, 11%). During the study 
 period there was a trend towards fewer global conflict 
of interest statements, and more evaluations of conflicts 
of interest, over time (Figure 1).

For most authors (1836/2190, 84%), conflict of 
 interest statements were fully visible (Table 1b). The 
percentage of authors per year with no or incomplete 
conflict of interest statements was between 6 and 19%, 
with no clear trend over the study period (2010: 9/148 
authors, 6%; 2011: 72/300 authors, 24%; 2012: 
203/1086 authors, 19%; 2013: 70/656 authors, 11%).

Where conflict of interest statements were available, 
conflicts of interest were often declared: this was the 
case in 98% of guidelines (213/218) and for 85% of 
authors (1565/1836) (Figure 2). The most common 
conflicts of interest were membership in specialist 
 societies and professional associations and acting as a 
representative (question 7 of the AWMF form, 
1571/1836, 86%) (Figure 3).

Half of authors disclosed financial conflicts of inter-
est (questions 1 to 5 of the AWMF form, 925/1836, 
50%). Acting as a consultant or expert, or paid mem-
bership of a scientific advisory board of a health care 
company, was disclosed by 29% of authors (534/1836). 

Deutsches Ärzteblatt International | Dtsch Arztebl Int 2015; 112: 445–51 447



M E D I C I N E

The following were also reported: lecture fees, third-
party funds for research, ownership interests in drugs/
medical devices, and ownership of company stock 
(Figure 3). Three or more financial conflicts of interest 
were disclosed by 285 authors (285/1836, 16%).

Approximately one quarter of the 218 guidelines for 
which detailed conflict of interest statements were 
available were compiled by authors with no financial 
conflicts of interest (27/218, 12%) or in which 25% or 
fewer of the authors had financial conflicts of interest 
(28/218, 13%) (Table 2). Roughly speaking, for one ad-
ditional quarter of the guidelines 26 to 50% of the au -
thors had a financial conflict of interest (60/218, 28%), 
for another quarter 51 to 75% of the authors had a 
 financial conflict of interest (43/218, 20%), and for a 
further quarter 76 to 100% of the authors had a finan-
cial conflict of interest (55/208 218, 25%).

A substantially higher percentage of authors of 
guidelines on the use of drugs had financial conflicts of 
interest than authors of guidelines on other subjects 
(397/663, 60% versus 528/1173, 45%). The difference 
was statistically significant (odds ratio: 1.82; 95% con-
fidence interval: 1.21 to 2.75) (Table 3). 

Evaluation and consequences of conflicts of interest
Of the guidelines investigated, 25 contained in-
formation evaluating conflicts of interest (25/234, 
11%). In five guidelines the authors performed a self-
evaluation of their conflicts of interest, and in a further 
five conflicts of interest were evaluated by lead or co -
ordinating authors. In 15 specialist society guidelines, a 
standardized sentence stated that “following evaluation by 
a committee (…) no conflicts of interest were identi fied.”

With one exception, all evaluations given came to 
the conclusion that there were no conflicts of interest or 
that the declared conflicts of interest had no signifi-
cance for the guidelines.

Only one author, who had assessed his conflict of 
 interest statement himself, believed that he had a con-
flict of interest. He stated that as a consequence he had 
abstained from voting on evaluation of the treatments 
on which he had been the lead author in a publication.

Discussion
Transparent handling of authors’ conflicts of interest 
when guidelines are developed should be part of inde-
pendent evaluation of drugs or of diagnosis and treat-
ment strategies. To this end, the AWMF published new 
regulations in April 2010 (19). Although implementa -
tion of these is improving, it remains inadequate, as 
shown in this study of 234 S1 guidelines published 
 between N ovember 2010 and N ovember 2013.

Information on conflicts of interest in S1 guidelines
Even though the regulations on disclosing conflicts of 
interest were broadly followed, conflict of interest 
statements were not visible for all guidelines or all 
authors. Where there were statements, conflicts of in-
terest were frequently declared: only five guidelines 
stated that the authors had no conflicts of interest.

FIGURE 2Information on 
 conflicts of interest 
for 
a) guidelines  

(n = 218) and 
b) authors  

(n = 1836) where 
conflict of inter -
est statements 
were provided

■ Guidelines by authors with no conflicts of interest 
(5/218)■ Guidelines by authors with nonfinancial conflicts of 
 interest only (27/218)■ Guidelines by authors with one or more financial 
 conflict of interest (186/218)

■ Authors with no conflicts of interest (271/1836)■ Authors with nonfinancial conflicts of interest only 
(640/1836)■ Authors with financial conflicts of interest (925/1836)
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The most common conflicts of interest disclosed 
were membership in professional associations and 
specialist societies. The involvement of representatives 
of professional associations and specialist societies in 
guideline compilation is essentially a sensible practice. 
However, it does carry the risk of biased evaluation, for 
example if recommendations for a particular specialist 
physicians' group are advantageous. Because this 
 affects experts’ secondary financial interests and non -
financial interests, there are conflicts of interest. As 
with their financial counterparts, if nonfinancial con-
flicts of interest are ignored the independence of a 
guideline may be called into question. If individuals 
with specialist knowledge are excluded, guideline com-
pilation may miss out on expertise. In order to prevent 
this, regulations have also been proposed for handling 
nonfinancial conflicts of interest (26): like financial 
conflicts of interest, they should be declared and evalu-
ated. There are various possible consequences of con-
flicts of interest, depending on their type and extent. 
These range from unlimited collaboration through ex-
clusion from voting on individual issues to exclusion 
from the entire project.

Half of guideline authors reported financial conflicts 
of interest, often including consultancy for a pharma-
ceutical company. In the future, the scale of financial 
sums received should also be recorded and disclosed, 
as planned by the Drug Commission of the German 
Medical Association (27).

In addition, financial conflicts of interest should be 
either taken into account or prevented as early as the 
expert recruitment stage. The large number of experts 
with no financial conflicts of interest indicates that the 
latter solution is possible. If collaboration with an ex-
pert with financial conflicts of interest is unavoidable, 
the expert should take on only an advisory role and 

should be excluded from voting. Data should be evalu-
ated by individuals with no conflicts of interest.

Guidelines on the use of drugs had a substantially 
higher percentage of authors with financial conflicts of in-
terest than guidelines on other subjects. This illustrates the 
close connections between physicians, pharmaceutical 
companies, and guideline committees. As a result there is 
a risk that pharmaceutical companies indirectly influence 
guidelines through financial connections with authors. 
This is the conclusion suggested by studies showing that 
guidelines involving experts with financial links to phar-
maceutical companies are more likely to be in line with 
pharmaceutical companies’  interests than guidelines by 
authors without such  conflicts of interest (28–31).

FIGURE 3 Type of conflict of 
interest (experts 
with disclosed 
 conflicts of interest, 
n = 1836).  
“AWMF 1 to 8” 
 refers to questions 
in the AWMF’s form 
for  disclosing con-
flicts of interest (22)

AWMF 7: Member of specialist society/professional 
 association, 86% (1571/1836)

AWMF 2: Lecture/training fees, 43% (788/1836)

AWMF 1: Acting as consultant/expert, 29% (534/1836)

AWMF 3: Third-party funds/staff funding, 25% (459/1836)

AWMF 5: Company stock/shares, 7% (124/1836)

AWMF 4: Ownership interests, 4 % (81/1836)

AWMF 8: Academic or personal interests, 1% (26/1836)

AWMF 6: Personal relationships, 1% (24/1836)
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TABLE 2

Proportion of authors with financial conflicts of interest in S1 guidelines 
 dating from 2010 to 2013 with disclosed conflicts of interest (n = 218)

Guidelines in which 0% of authors disclosed a financial conflict of 
 interest

Guidelines in which 1 to 25% of authors disclosed a financial conflict 
of interest

Guidelines in which 26 to 50% of authors disclosed a financial 
 conflict of interest

Guidelines in which 51 to 75% of authors disclosed a financial 
 conflict of interest

Guidelines in which 76 to 100% of authors disclosed a financial 
 conflict of interest

Guidelines in which the percentage of authors with a financial  
conflict of interest could not be determined with certainty because all 
authors’ conflict of interest statements were incomplete or absent

Proportion 
(percentage)

27 (12)

28 (13)

60 (28)

43 (20)

55 (25)

5 (2)
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The findings of this study of S1 guidelines are  similar 
to those of a comparable analysis of S2 and S3 guidelines 
performed by the AWMF (10): most conflicts of interest 
are declared, but they are only rarely evaluated by a steer-
ing committee, and no consequences result. However, it is 
precisely consequences that are important. The reason for 
this may be that the regulations on evaluating and hand-
ling conflicts of  interest have not yet been clearly, bind-
ingly formulated. For example, the AWMF’s 2010 recom-
mendations stated that a scale would be developed to as-
sess the  extent of conflicts of interest, but as yet there is no 
such scale on the AWMF website. The concept of trivial 
 conflicts of interest also remains undefined. There is only 
one, nonbinding recommendation on handling members 
of guideline development panels who have been assessed 
as having a conflict of interest: they should not be in-
volved in the evaluation of evidence or in the reaching of a 
consensus.

Limitations
This study did not include verification of the validity of 
the conflict of interest statements, as the necessary 
 investigations could not be carried out as part of this re-
search. For the same reason, the effects of how conflicts of 
interest are handled on guideline content and implemen-
tation were not analyzed. Various studies have shown that 
conflict of interest disclosure can have negative as well as 
positive effects, for example when attempts are made to 
compensate for such disclosure with an even stronger bias 
or when readers’ trust is lost (32–36).

Conclusion
The declaration and disclosure of conflicts of interest 
are not sufficient to ensure that drugs and clinical strat-
egies are evaluated as independently as possible when 
guidelines are compiled. It is equally important that 
conflicts of interest be evaluated according to a clear 
evaluation procedure by an independent committee. 
However, it is especially important for conflicts of 
 interest to lead to consequences after they have been 
evaluated. Problematic conflicts of interest require 
 effective countermeasures such as the exclusion of ex-
perts from voting on specific issues or from guideline 
compilation as a whole.

This article is partly based on a Master’s Degree thesis by S. Schmutz (37).  
 Interim findings were published as a meeting abstract and poster at the 14th 
annual conference of the German Network for Evidence-based Medicine 
(Deutsches Netzwerk Evidenzbasierte Medizin e. V.).
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