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Abstract

Background: To the best of our knowledge, a strategic approach to define the contents of structured clinical documentation
tools for both clinical routine patient care and research purposes has not been reported so far, although electronic health record
will become more and more structured and detailed in the future.

Objective: To achieve an interdisciplinary consensus on a checklist to be considered for the preparation of disease- and
situation-specific clinical documentation tools.

Methods: A 2-round Delphi consensus-based process was conducted both with 19 physicians of different disciplines and
14 students from Austria, Switzerland, and Germany. Agreement was defined as 80% or more positive votes of the participants.

Results: The participants agreed that a working group should be set up for the development of structured disease- or situation-
specific documentation tools (97% agreement). The final checklist included 4 recommendations concerning the setup of the
working group, 12 content-related recommendations, and 3 general and technical recommendations (mean agreement [standard
deviation] ¼ 97.4% [4.0%], ranging from 84.2% to 100.0%).

Discussion and Conclusion: In the future, disease- and situation-specific structured documentation tools will provide an
important bridge between registries and electronic health records. Clinical documentation tools defined according to this Delphi
consensus-based checklist will provide data for registries while serving as high-quality data acquisition tools in routine clinical care.
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Introduction

Clinical documentation of systemic diseases with multiple

organ manifestations should be shared between all family phy-

sicians and specialists to allow a universal view of the patient

for decision-making. Especially for patients with complex sys-

temic diseases, it can be postulated that therewith quality of

health care will improve in the same way as research collabora-

tions raise scientific productivity.1,2

In our center, for example, a group of specialists from

dermatology, neurology, ophthalmology, rheumatology, urol-

ogy, and vascular surgery has taken a special interest in

Adamantiades-Behcet disease (ABD). The ABD is a rare sys-

temic, autoinflammatory disease, potentially involving all vas-

cularized organs.3 Because of our interdisciplinary interest for

a multi-organ disease, the necessity of a shared clinical docu-

mentation system specific for ABD is evident.

The European League Against Rheumatism (EULAR) has

developed a “checklist for reporting longitudinal observational
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drug studies in rheumatology,” designed to assist investigators

developing structured registries.4,5 For clinical routine, addi-

tional aspects may be necessary in order to provide adequate

support for a multidisciplinary approach (like in ABD) and to

optimize administrative tasks such as reporting of safety data.6

The use of electronic health records (EHRs) incorporating

structured documentation tools (SDTs) has the potential to

improve quality of care and patient safety.7 Such an EHR pro-

vides several advantages to the documenting physicians:

(1) completeness of relevant items: consideration and docu-

mentation of all organ systems, symptoms, and findings possi-

bly relevant; (2) comparability: internationally accepted

disease activity scores can be embedded so that patients’ scores

can be directly compared to benchmarks; (3) interconnectivity:

coding can be integrated into the SDT, so that administrative

tasks can be performed without additional workload for the

physicians. As a benefit for research, anonymized SDT data

can easily be accessed for epidemiological studies. Leveraging

patient data to optimize both clinical outcomes and research is

a highly important issue for additional research.

To the best of our knowledge, a systematic approach to define

SDTs for both clinical routine tasks and research purposes has

not been published so far, although SDTs may be viewed as a

component of EHRs. Here, we present an interdisciplinary

Delphi-based consensus for a checklist to be considered for the

definition of items for disease- and situation-specific SDTs.

Methods

In brief, a questionnaire was constructed and a Delphi process

with 2 rounds was performed as outlined in Figure 1. The

questionnaires of both rounds were distributed in an interna-

tional, interdisciplinary group of potential users as participants

(students, residents, general practitioners, and specialists). The

level of agreement was defined with a limit of 80% for accep-

tance by the group.

This study did not involve patients for research purposes. It

was a methodological approach on how to perform such

research in the future. This work did not include patients, was

a pure physicians’ and students’ activity without patients’ con-

tact, and therefore was exempted from approval by institutional

review board.

Questionnaire and First Delphi Round

The EULAR checklist “for reporting longitudinal observa-

tional drug studies in rheumatology”5 assisted in proposing the

items to the Delphi participants. The questionnaire for the first

Delphi round covered 3 dimensions, deemed essential for the

checklist: (1) invitation of a competent working group,

(2) content—selection of specific items, and (3) general

aspects. The first part was designed to ask for the number and

qualification of members who should develop and decide about

SDTs (professions involved, leadership). The second part of the

questionnaire asked for answers to content-related questions,

which were considered necessary for clinical practice. It

included 26 characteristics, which could be categorized as

“obligatory,” “helpful,” “open,” “rather unhelpful,” “rather not

obligatory,” or “don’t want to answer.” The third part included

general questions. At the end, participants could propose addi-

tional questions for the second Delphi round.

Provisional Checklist Distributed in the Second Delphi
Round

All answers of the first Delphi round which reached a con-

sensus level of higher than 80% together with additional

questions posed by the participants were included in a pro-

visional checklist for the second Delphi round. The provi-

sional checklist was again distributed to the same

international group of participants.

Finalization of the Strategy in the Form of a Checklist

The final strategy was selected according to percentages of

agreement with a final cutoff again set at 80%.

Statistical Analyses

Statistical analyses were performed using IBM SPSS Statis-

tics 23 (IBM Corporation, Armonk, New York). For compar-

isons between the subgroups of participants, the 2-tailed

Fisher exact test or w2 test was used. A P value <.05 was

considered significant.

Results

Results of the First Delphi Round

A total of 33 persons from Austria, Switzerland, and Germany,

including 19 physicians from different disciplines and 14 med-

ical students, participated in the first Delphi round. Partici-

pants’ characteristics are summarized in Table 1.

Part 1: Invitation of a working group. There was a high consensus

(97%) that a working group should be setup for the develop-

ment of any disease- and situation-specific SDT. Structured

documentation tools individualized for single physicians

should not be favored. Instead (1) adaptation by each group

of practices/hospitals and each practice/outpatient service or

Figure 1. Flowchart of methods applied.
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(2) adaptation on a national or (3) an international basis for

each group of practices/hospitals fulfilled the limit of 80%
agreement (with 94%, 97%, and 88%, respectively).

Within the SDT working groups, at least 1 clinically active

specialist should participate (91% agreement). Other profes-

sionals such as general practitioners (64%), nursing profes-

sionals (58%), physiotherapists/ergotherapists (30%),

dieticians/social workers (18%), students (12%), patients/

patients’ representatives (18%), lawyers (15%), and represen-

tatives of administrations (9%) and of insurance companies

(6%) were not recommended as obligatory participants of the

working group.

Regarding the lead of the working group, a specialist was

favored by 94%. The specialty of the leader should reflect

the focus of the working group. As a prerequisite, it was

recommended that specific additional training is necessary

(97% agreement), but subgroups of additional training like

training as a mediator (64% agreement), being a lecturer/

professor of a medical school (with 30%), or others did not

reach the agreement of 80%. Students tended to prefer a

trained mediator more often than physicians (with 79% and

53%, retrospectively).

Taken together, small- to medium-sized working groups

(2-10 participants) were endorsed by the majority of partici-

pants. Other sizes of working groups did not reach agreement

for the consensus.

Part 2: Content-related questions. Of 18 options, the following

questions found the necessary agreement of �80% in the first

round (Table 2):

The primary list of items should be exhaustive to allow the

selection of final items by the working group. Selection

criteria should be current evidence, availability, and

affordability in the clinical setting.

Table 2. All Questions for the First Delphi Round Are Listed.a,b,c

Questions of first Delphi round
Total

(N ¼ 33)
Students
(n ¼ 14)

Physicians
(n ¼ 19) Pd

Primary item collection as large as possible 85% 71% 95% .13
Selection by working group (eg, using Delphi-process) 64% 71% 58% NS
Items should . . .

Relate to (locally) established clinical pathways 85% 64% 100% .008
Relate to national recommendations 88% 86% 89% NS
Relate to international recommendations 91% 86% 95% NS
Relate to diagnostic/classification criteria 79% 79% 79% NS
Relate to most important differential diagnoses 88% 79% 95% NS
Define disease activity 94% 86% 100% .17
Define organ damage 91% 86% 95% NS
Define typical possible disease complications 82% 71% 89% NS
Assess general life quality 61% 57% 63% NS
Assess disease-specific life quality 67% 43% 84% .02
Specify disease-specific acute treatment 85% 79% 89% NS
Specify disease-specific long-term therapies 82% 79% 84% NS
Assess side effects of used medication 73% 57% 84% .12
Be collected from technical suppliers (thermometer, ECG, etc) 64% 64% 63% NS
Allow photo/film documentation for assessing complex findings (eg, of skin and joints) 73% 71% 74% NS
Allow retrospective data entry from medical charts 76% 79% 74% NS

Abbreviations: ECG, electrocardiography; NS, nonsignificant.
aAnswers of the participants that reached the acceptance rate of at least 80% are marked in bold and were used as a provisional checklist for the second Delphi
round.
bFirst Delphi round, percentages �80% are marked in bold letters.
cP values show the difference between students and physicians.
dp values <.2 were considered as a trend, <.05 as significant and <0.01 as highly significant.

Table 1. Characteristics of Students of the Last 2 Years of Medical
School (After First Experiences in Clinical Work) and of Physicians
Participating in the Delphi Rounds.

Characteristics
Students
(n ¼ 14)

Physicians

Residents
(n ¼ 6)

Specialists
(n ¼ 13)

Female sex (%) 31% 66% 46%
Age (�50 years) 0% 0% 53%
Hospital based 100% 77%
Specialists (n)

Dermatology - 4
Family medicine 1 3
Internal medicine 3 3
Ophthalmology - 1
Pediatrics 1 1
Surgery 1 -
Urology - 1

Veraar et al 3



Specifically, items should relate to (locally) established clin-

ical pathways (even without agreement of the students),

national and international recommendations, and the most

important differential diagnoses.

Items should define disease activity, disease-related organ

damage, and typical disease complications as well as spe-

cify disease-specific acute and long-term treatments (for

easier documentation). Whereas physicians agreed to rec-

ommend disease-specific quality of life, students did not

(84% vs 43%, respectively), so with 67% agreement

disease-specific quality of life was not integrated into the

consensus. Also, physicians emphasized items to specif-

ically assess side effects of used medications, but these

were not supported by the students.

Part 3: General aspects. Of the 8 general proposals, only 1 was

selected as a possible recommendation for an SDT (with 91%),

which was to assign each item to a workflow as performed by

the physicians. All others like reduction of items to a lower

number (better than too many items), linkage of items in dif-

ferent user-specific tools (for physicians, nurses, etc), links to

(updated) literature, and guidelines and recommendations were

not agreed to in the consensus. Before release to the market,

physicians wanted to know the time spent for assessing all

items, whereas this feature of a new SDT did not reach priority

for the students in the first round (with 84% to 58%, respec-

tively, and an average agreement of 73%).

The list of items agreed to in the first Delphi round by at

least 80% of the participants (marked in bold letters in Table 2)

was then used as the provisional checklist for the second Delphi

round. In the first Delphi round, no additional questions were

proposed by the participants.

Results of the Second Delphi Round and Finalization

The provisional checklist included all questions of the first

round agreed upon by more than 80%. Nineteen participants

responded to the second round.

Results are summarized as the final checklist in Table 3. The

final average agreement was 97.4% + 4% (84.2%-100.0%).

Definition of the group size and the recommendation of an

additional training of the lead were not supported (both with

74% agreement), whereas all content-related and all general

(and technical) recommendations reached the cutoff point of

80% and were included in the checklist.

Discussion

This study provides the first data for the consensual definition

of disease- and situation-specific SDTs both for clinical routine

work and research applications. The recommended final check-

list reached a high degree of multidisciplinary agreement in the

Delphi consensus. We propose to use the checklist specifically

for multidisciplinary documentation in systemic diseases such

as ABD, which involve multiple organ systems and require

close cooperation between different disciplines. With ethical

and legal approval, anonymized data can then be used as easily

as registries for research purposes.

Registries support an interdisciplinary approach and collect

important initial and follow-up data for further research pur-

poses. Thus, SDTs based on the same items used by registries

will meet the challenge of “interoperability between health care

and clinical research” when applied in clinical routine—with-

out demanding additional resources for separate research doc-

umentation. Structured documentation tools may also provide

the knowledge of clinical specialists to physicians not specia-

lized in the specific disease, enabling a broader collaborative

medical network and higher standards of care also by physi-

cians not specialized in the specific disease.

The process of item selection for SDTs must be performed

on the basis of validated literature reviews, which is then

adapted for use in clinical practice. As this approach has not

been directly covered by recent guidelines, this checklist aims

at a new bridging strategy to support future development and

Table 3. Final Checklist: Disease- and Situation-Specific SDT should
Be Set Up by a Working Group (97% Agreement).a

Checklist—Recommendations
%

Agreement

Recommendations for the working group
Specialists’ participation recommended in each

working group specialization
100.0%

Specialist recommended as lead of the working group
specialization

100.0%

Definition of the topic: Definition of the proposed
setting for the new SDT as . . . office, hospital,
national, international setting

100.0%

Choose items by majorities in the working group 94.7%
Content-related recommendations

Primary collection of items as complete as possible
(literature review)

100.0%

Items should be considered which refer to
Diagnostic/classification criteria 100.0%
Disease activity 100.0%
Organ damage 100.0%
Most important differential diagnoses 100.0%
(Locally) Established clinical pathways 100.0%
Typical possible disease complications 100.0%
National management recommendations if available 89.5%
International management recommendations if

available
94.7%

Options for disease-specific acute therapeutic
interventions

100.0%

Options for disease-specific long-term therapies 94.7%
General and technical recommendations

Assign items to users’ workflow (history, exam,
management, etc)

100.0%

Provide simplified retrospective data entry integrated
in software

94.7%

Specify time spent for assessing all items before
release of SDT

84.2%

Abbreviation: SDT, structured documentation tool.
aAll points of the checklist should be considered and realized by the working
group (as agreed by at least 80% of the participants).
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updates of similar SDTs. The EULAR checklist “for reporting

longitudinal observational drug studies in rheumatology”5

assisted in proposing the items to the Delphi participants. The

items were not uniformly integrated into the final version, as

the new checklist covers the development of SDTs for clinical

routine work.

A potential limitation of this consensus procedure may be

the high number of medical students as participants, as younger

people may be more open to accept modern technologies. How-

ever, we included students in the last 1 to 2 years of medical

school, thus anticipating the attitude of “future” physicians as

possible users of SDTs. Nevertheless 53% of the specialists

were still aged older than 50 years. Interestingly, the students’

answers were congruent with those of physicians in most

points, with only 2 questions answered divergently between

students and physicians in the Delphi process: First, 100% of

physicians agreed to “integrate items of (locally) established

clinical pathways,” versus only 64% of students (P ¼ .008).

Second, 84% of physicians agreed to “disease-specific items to

assess life quality,” while only 43% of students agreed

(P ¼ .02). It can be assumed that students were not aware of

the possible value of clinical pathways and life quality assess-

ment so far or they may consider clinical pathways as addi-

tional work and life quality as not directly relevant for clinical

decision-making.8,9 As a consequence, it may be appropriate to

give more attention to these aspects in medical school. Another

potential bias could be the high rate of hospital-based physi-

cians. We think that SDTs will be first introduced in hospital-

based work until young residents bring these tools into their

office. We are not aware of any bias introduced by the wording

of questions or other elements of the process.

Conclusions

This “checklist for generation and update of disease- and

situation-specific SDTs” provides consensual definitions of

SDTs, both for routine clinical tasks and research purposes.

We anticipate that using this checklist will increase satisfaction

of physicians with “their” SDTs, both in routine clinical work

and for research like epidemiological studies in the future.
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