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Abstract

Background: Despite diverging definitions on rare conditions, people suffering from rare diseases share similar difficulties. A
lack of experience by health professionals, a long wait from first symptoms to diagnosis, scarce medical and scientific knowledge,
and unsatisfactory treatment options all trigger the search for health information by patients, family members, and physicians.
Examining and systematically integrating stakeholder needs can help design information platforms that effectively support this
search.

Objective: The aim of this study was to innovate on the group decision-making process involving patients, family members,
and physicians for the establishment of a national rare disease Internet platform. We determined differences in the relevance of
health information—especially examining quantifiable preference weights—between these subgroups and elucidated the structure
and distribution of these differences in people suffering from rare diseases, their family members, and physicians, thus providing
information crucial to their collaboration.

Methods: The included items were identified using a systematic Internet research and verified through a qualitative interview
study. The identified major information needs included medical issues, research, social help offers, and current events. These
categories further comprised sublevels of diagnosis, therapy, general disease pattern, current studies, study results, registers,
psychosocial counseling, self-help, and sociolegal advice. The analytic hierarchy process was selected as the group decision-making
tool. A sensitivity analysis was used to determine the stability and distribution of results. t tests were utilized to examine the
results’ significance.

Results: A total of 176 questionnaires were collected; we excluded some questionnaires in line with our chosen consistency
level of 0.2. Ultimately, 120 patients, 24 family members, and 32 physicians participated in the study (48 men and 128 women,
mean age=48 years, age range=17-87 years). Rankings and preference weights were highly heterogeneous. Global ranking
positions of patients, family members, and physicians are shown in parentheses, as follows: medical issues (3/4, 4, 4), research
(3/4, 2/3, 3), social help offers (1, 2/3, 2), and current events (2, 1, 1); diagnosis (6, 8, 9), therapy (5, 9, 7), general disease pattern
(9, 4/5/6, 6), current studies (7, 4/5/6, 3), study results (8, 7, 8), registers (4, 1, 5), psychosocial counseling (1, 2, 4), self-help (3,
3, 2), and sociolegal advice (2, 4/5/6, 1). Differences were verified for patients for 5 information categories (P=.03), physicians
for 6 information categories (P=.03), and family members for 4 information categories (P=.04).

Conclusions: Our results offer a clear-cut information structure that can transparently translate group decisions into practice.
Furthermore, we found different preference structures for rare disease information among patients, family members, and physicians.
Some websites already address differences in comprehension between those subgroups. Similar to pharmaceutical companies,
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health information providers on rare diseases should also acknowledge different information needs to improve the accessibility
of information.

(Interact J Med Res 2017;6(2):e23) doi: 10.2196/ijmr.7352
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Introduction

Worldwide, approximately 350 million people are affected by
rare disease [1]. Despite diverging definitions, people suffering
from rare diseases share common difficulties. Particularly, health
care professionals have little experience with this patient group,
and patients typically wait a long time from the first symptoms
to diagnosis. Moreover, medical and scientific knowledge
concerning rare diseases is scarce, and low research efforts often
result in, if available, unsatisfactory treatment options. When
there is a treatment option available, patients still often need to
consider financial aspects. Patients also frequently experience
difficulties with the cost absorption of expensive treatments.
Furthermore, rare diseases are very serious and chronic. Severe
symptoms result in high disease burden and can have a
significant negative impact on one’s quality of life. Above all,
patients often face a shortened life expectancy [2].
Consequently, there is an urgent need for proper health
information for this population.

The Internet offers a large pool of somewhat obscure
information. In this context, this study examines how
information on rare diseases can be presented in a more
structured way. As a second step, we also examined whether
stakeholder-specific websites presenting information in
accordance with the information priorities of the targeted
subgroups would be necessary. We hypothesized that the
information structures of patients, family members, and
physicians would be identical, as family members and physicians
would generally search for information to fulfill patients’needs.
This would consequently lead to a single platform incorporating
the overall group consensus on information priorities and
therefore information presentation.

The literature, however, has not yet addressed the differing
information needs between patients, family members, and
physicians. Health information helps to empower patients,
enabling them to understand, treat, cope, and effectively manage
their disease [3-5]. Rare diseases’ patients are often called
experts of their own illnesses because they gather health
information consciously through Web searches or unconsciously
through numerous consultations with different health care
professionals [6]. Besides, doctors’ assessments of patients’
preferences appear to be critical for the outcome of health
services [7]. In this regard, the dialogue between patients and
physicians is critical. Therefore, health care professionals must
be trained and prepared to listen to patients and discuss their
experiences [8,9]. Furthermore, health information searches
should be facilitated and encouraged, as they enable patients to
be more effective in communicating with their physicians [5].
This study contributes and adds value to this existing literature
and the underlying dialogue by eliciting the different

perspectives of patients, family members, and physicians on
the relevance of rare disease information.

Aside from the above points, little or no scientific knowledge
exists for the 5000 to 6000 different indications summarized
under the term rare diseases. Adding all diseases and all different
information providers together creates a huge and obscure
information pool. Indeed, information providers often fail to
meet the information needs of patients and families searching
social media and utilizing chat rooms to obtain information;
however, they might be unaware of the low quality of this
information [10]. On the other hand, obtaining knowledge of
the many thousands of different rare diseases is well beyond
the ability of physicians. Primary physicians are only familiar
with approximately 400 different indications. Primary physicians
can extend their knowledge through asking questions of
colleagues and reviewing paper-based data sources [11];
however, even with the advent of electronic records, it remains
highly time-consuming and difficult to search for the right terms
and obtain appropriate evidence. Taken together, these facts
suggest that effective health information presentation is
exceedingly important. Collins et al suggest that information
needs can be incorporated by capturing and embedding the
relevance of information [12]. This study shows how this
demand can be put into practice.

Literature shows that group decision-making tools are rarely
applied when it comes to the establishment of health information
portals. Health information needs are often met by retrieving
information from historic user statistics or triggering
retrospection. Stakeholders cannot actively participate [13,14].
However, by choosing the analytic hierarchy process as a group
decision-making tool, we can actively involve patients, family
members, and physicians to address their unmet informational
needs. Furthermore, information categories that are underrated
by stakeholders (ie, patients, relatives, or physicians) can be
illuminated. A number of different models have already been
applied during the establishment of effective cocreative business
modeling [15,16]. However, until now, there have been no
attempts to devise a similar model in a transparent manner for
different stakeholders in relation to rare diseases.

The following study has been conducted against the backdrop
of the conceptualization of a central website for rare disease
information in Germany (ZIPSE, Zentrales Informationsportal
über seltene Erkrankungen or central information portal about
rare diseases) [17] connecting disease unspecific and specific
information, as well as quality orientation for patients, their
families, and health care professionals at a central platform [18].
As part of the German National Action Plan for Rare Diseases
from 2013 (NAMSE, Nationales Aktionsbündnis für Seltene
Erkrankungen) following the European council
recommendations [19,20], knowledge transfer is improved
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through the development of Internet information systems.
Already existing Internet information is collected and organized
to increase the visibility of rare disease knowledge [18].
Physicians, family members, and patients are critical to this
process; they are the major beneficiaries and should profit by
effective health information provision.

In this paper, we describe how patients, family members, and
physicians can contribute directly to this process of effectively
gathering and presenting health information. More specifically,
we describe an innovative group decision-making process
involving these individuals aimed at establishing a national rare
diseases Internet platform. This study also examined the
information preferences of these stakeholders to enable health
care systems, decision makers, and other national and
international rare diseases portals to appropriately structure
information that patients, families, and physicians strive for.
The relevance of information is crucial for stakeholders’ ability
to relate to each other within a strong network approach. In this
regard, the study provides unique insights into the quantitative
structure and distribution of information preferences for these
stakeholders, answering the question on how information
provision in the context of rare diseases should be structured.

Methods

Ethical Considerations
The questionnaire was distributed both Web-based and as a
paper-based version. Accordingly, consent was obtained in
written form. The paper-based version was distributed after
qualitative interviews with patients and their relatives. A positive
ethics committee vote was obtained for the interview study from
the ethics committee at Albert Ludwigs University of Freiburg
(number 53/14). The Web-based version allowed for collecting
opinions anonymously without having participants disclose
personal details at any time. An information sheet was presented
to all participants describing the aim and scope of the study.
All participants were informed that they could withdraw from
the study at any time.

Analytic Hierarchy Process (AHP)
An analytic hierarchy process (AHP) was implemented for the
collection of individual preferences, as this study was devised
to contribute the decision-making processes implemented in
the ZIPSE project. Saaty gives detailed information on the AHP
methodology [21]. Two authors also give a detailed overview
of its application in health care [22,23]. Lately, the Institute for
Quality and Efficiency in Health Care in Germany discussed
the AHP as a method for the inclusion of preference structures
into early benefit assessment. Similar to conjoint analysis, AHP
raises quantifiable weights that can then be used to combine
multiple endpoints into an efficiency boundary [24,25]. AHP
offers a direct approach, whereas conjoint analysis compares
different attributes in combination, thereby leading to an indirect
calculation of weights. Furthermore, it is more intuitive and
easier to understand for inexperienced participants compared
with other techniques (eg, the analytic network process [26] but
more informative than other techniques, eg, best-worst scaling,
ranking) [27]). Quantitative preference distances make extensive
evaluation of preference structures possible [20,28]. Therefore,

the major benefit to AHP methodology is that it raises not only
ranks but also measurable distances between criteria weights,
leading to a visible preference structure. AHP does not only
give a clear-cut ranking, it also indicates what categories are
weighted similarly. Therefore, attributes that are weighted
similarly, but ranked differently, do not need to be excluded.
The AHP is able to appreciate individual judgments adequately
to thereby derive an overall group consensus [29] and offers a
clear-cut preference structure that can be easily applied to the
presentation of health information.

AHP is particularly interesting for the field of rare diseases as
it is applicable independent of the size of the indication. Even
opinions of very small rare disease subgroups can be raised and
evaluated [20,28]. Moreover, AHP appreciates the heterogeneity
of rare diseases, which because of its definition, summarizes
quite diverging disease patterns, as subgroup specific opinions
can be evaluated separately. Consequently, this study recognizes
the value of AHP when examining rare diseases.

Hierarchy Definition
A total of 300 information websites addressing rare diseases
were searched and scanned concerning available information
on their home pages. Litzkendorf et al also collected and verified
the items through a qualitative interview study [30]. Similar
information categories have also been found by the Genetic and
Rare Disease Information Center [31] and for other indications
such as multiple sclerosis [32]. Accordingly, information
categories were drafted and prestructured. Four experts in public
health research and one expert in health economics research
were chosen from the Center for Health Economics Research
Hannover (CHERH). The major criterion for choosing these
experts was a research focus on either rare diseases or
patient-reported outcomes. Participants were addressed
personally. An invitation for participation was forwarded via
email along with an attached Microsoft Excel 2010 sheet
containing the included items. Afterwards, the final definition
of the items was discussed in a workshop scenario. As a result,
the different information category descriptions address biases
because of different interpretations of information categories.
Definitions were finalized if they seemed closed to interpretation
and easily understandable (see Multimedia Appendix 1).
Thirteen items were chosen, which resulted in 15 pairwise
comparisons. The final hierarchy is presented in Table 1.

Questionnaire Development
Other studies used computer-based programs that immediately
reflected the level of consistency generated by the answer [33].
Then, corrections are initiated. However, in our study, we did
not use an intelligent computer-based fill-out system, instead
implemented a paper-based questionnaire. A first draft of the
questionnaire was designed and pretested. The pretest revealed
insufficient consistency. Therefore, the questionnaire was
redrafted. A graphic showing the hierarchy structure was
removed to allow space for a graphic demonstrating the
exemplary filling out of one question on the questionnaire.
Furthermore, a ranking task was integrated, which visualized
the intrinsic priorities during the fill-out process. A research
question was specified for each visual scale.
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Table 1. Hierarchy for information on rare diseases.

Hierarchy level 3Hierarchy level 2Hierarchy level 1

ElementsParametersResearch topic

DiagnosisMedical issuesImportance of health information on rare diseases

Therapy

General disease pattern

Current studiesResearch

Study results

Registers

Psychosocial counselingSocial help offers

Self-help counseling

Sociolegal advice

Current events

The end of a paragraph containing items from one hierarchy
arm was highlighted to emphasize the beginning of a new
category. A subsequent pretest revealed improved consistency.
Before fielding the questionnaire, the usability and technical
functionality of its Web-based version were tested by the authors
and a collaborating institution (see Multimedia Appendix 2).

Sample
Patients, physicians, and family members were identified as the
main users of health information on rare diseases [34] and a
central rare diseases information portal [20]. Participants were
recruited using three different recruiting strategies to ensure the
adequacy of the sample. The Freiburg Center for Rare Diseases
located at the Department of Dermatology of the University
Medical Center, University of Freiburg contacted patients and
family members using rare diseases self-help groups. Overall,
39 individuals were asked to complete the questionnaire. To
participate in the study, patients had to be aged 17 years and
older; if they were younger than 18 years, a close relative was
invited for answering the questions instead. Interviews were
predominately conducted via telephone. To ensure a broad and
balanced representation of patients suffering from rare diseases,
eleven groups of rare diseases were formed when this study
commenced; this was believed to represent considerable variety
in rare diseases. Patients were recruited in accordance with these
groups. Physicians were recruited by the CHERH. First,
physicians with experience in rare diseases and working for
specialized rare diseases centers were recruited. Later, the target
group was extended to include physicians not imperatively
familiar with rare diseases. This seems legitimate, as opinions
of physicians unfamiliar with rare diseases but also searching
for information were included. Furthermore, a Web-based
version of the questionnaire was devised. The link to the open
Web-based version was stored on a website offering Web
surveys and forwarded by Alliance for chronic rare diseases
(Allianz chronisch seltener Erkrankungen, ACHSE) using a
mailing list of ACHSE members. A short description of the
study was included. All data were collected and stored
anonymously. ACHSE checked the avoidance of identification
of rare diseases’ patients through disease characteristics. The
study was initiated in August 2014, and data collection was

finalized in August 2016. Overall, 112 questionnaires were
answered online, and 64 paper-based questionnaires were
completed.

Analysis
For each respondent, a consistency ratio (CR) was calculated.
The CR was calculated in accordance with the following
formula: (λmax− n)/(n−1). λmax. The CR is a value which has
been predefined by Saaty [21]. Following the threshold of
Danner et al, we included all comparisons with a CR≤0.2;
therefore, we assumed pairwise comparisons to be consistent
up to this threshold [35]. Respondents with a higher CR were
excluded. Individual priority vectors were calculated using the
eigenvector method used in Saaty [21]. Afterwards, individual
opinions were summarized using an aggregation of individual
priorities method. As literature suggests that values must
correspond to reciprocal values of individual participants,
weights were aggregated choosing the geometric means
calculation [27]. As priority values need to sum up to one,
resulting local priorities were weighted accordingly. Then, local
and global rankings were derived. The calculation was
conducted using Microsoft Excel 2010 and R version 3.1.2
(R-project for statistical computing). Responses of patients,
families, and physicians were compared. To compare differences
between these three subgroups, a variance analysis should be
conducted first. However, as we analyzed differences between
each of the three groups, test statistics were calculated using a
student t test. Only local weights were compared as global
weights were derived from these. An analysis of sensitivity was
conducted observing the stability of priority rankings. Typically,
AHP studies conduct sensitivity analysis using expert choice
and graphically altering the weights of decision criteria and
observing how rankings of alternatives outcomes change.
However, this study did not include a hierarchy level with
alternative decision outcomes, only items. Therefore, we
assessed the sensitivity by identifying outliers and excluding
them. Thereafter, potential rank reversals were observed. The
range of data was elicited by box plots.

Bootstrapping (N=1000) was conducted to assess the proximity
of values in correspondence to the parameter of the population,
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especially acknowledging small samples in the groups of family
members and physicians.

Results

Sample Characteristics
The mean CR was 0.22 (median: 0.14, standard deviation,
SD=0.24) for all 176 participants. Questionnaires with a CR
above 0.2 were excluded. A mean CR was calculated for each
subgroup. CR for all people suffering from a rare disease was
0.25 (SD=0.27), CR for families was 0.17 (SD=0.11), and CR
for physicians was 0.14 (SD=0.10). Accordingly, the proportion
of consistent answers was 56% for patients, 67% for relatives,
and 83% for physicians, showing that most of the inconsistencies
occurred in the patient subgroup. Solely regarding consistent
answers, average CR for all participants was 0.09 (SD=0.05).
Characteristics of all participants are shown in Table 2, including
participants who answered inconsistently. Physicians were not
asked about their civil status or the number of household
members because this did not seem to serve our research
question. Furthermore, disease severity and age of diagnosis
were not applicable for two subgroup.

Information Priorities
Tables 3-5 show both global and local priorities of level 2 and
3 items for all participants interviewed. Standard deviations of
local priority weights are presented. Resulting ranks are also
listed. As bootstrapping showed that calculated geometric means
systematically underestimated the weights of information
category, weighted geometric means were calculated. Results
are presented separately for each subgroup.

Sensitivity Analysis
The results range is displayed in Figure 1 and shows the
potential sensibility of local weights to outliers. The ranking
results were calculated based on the geometric means because
the literature suggests that this procedure is more precise [27].
However, the following box plots show the range of results in
a more intuitive manner, displaying the average mean, as well
as the maximum and minimum local weights.

To test for potential rank reversal, we excluded outliers and
observed whether rank reversals were of consequence. Figure
1 identifies the outliers visually. The patient subgroup displays
only one outlier that results in a rank reversal for the category
research. Research is consequently ranked last with a priority
weight of .19. Family members show outliers for categories
medical information (.09), therapy (.21), diagnosis (.19), and
general disease pattern (.60). The exclusion of outliers does
not cause rank reversal. For the last group, physicians, outliers
were identified for the following items: medical information
(.11), diagnosis (.22), and research (.17). No rank reversals
were observed.

Significance of Results
To examine differences between groups, we conducted a student
t test, assuming opinions were aggregated following the normal
distribution within the population. The results are displayed in
Table 6. The null hypothesis states that the importance of items
is perceived equally; the alternative hypothesis states that the
importance of information on rare diseases is perceived
differently. Significant differences are marked.

Furthermore, bootstrapping with a 95% CI was conducted to
examine whether sample results lay within specific ranges of
the population regarded. The results are presented in Figure 2.
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Table 2. Sociodemographic characteristics of patients, family members, and physicians (N=176).

Physicians (n=32)Family members (n=24)Patients (n=120)Parameters

Excluded

(n=7)

Included

(n=25)

Excluded

(n=8)

Included

(n=16)

Excluded

(n=53)

Included

(n=67)

Sex

313121811Male

4127143556Female

Age

494249465051Average

566962628785Maximum

292833231717Minimum

Civil status

--a783743Married or cohabiting

--031111Single

--1239Divorced

--0324Widowed

Educational qualification

7253101628Technical college or university degree

001359Abitur

001056Advanced technical college degree

00331917Secondary education

000087Secondary modern school

qualification

Members of the household

--3352Average

--5525Maximum

--0000Minimum

Age at diagnosis, years

--1543737Average

--47377974Maximum

--0000Minimum

Disease severity

--0100No specification

--0036Low

--572132Medium

--382928Severe

Profession

7255162527Employed

00001014Unemployable

00201420Pensioner

000021Student or scholar

001011Homemaker

000014Special circumstances (further education or provision of work)
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Physicians (n=32)Family members (n=24)Patients (n=120)Parameters

Excluded

(n=7)

Included

(n=25)

Excluded

(n=8)

Included

(n=16)

Excluded

(n=53)

Included

(n=67)

324----Medical rare disease experience

aThe symbol indicates that data are not available.

Table 3. Ranking results of patients.

Patients (n=67)Parameters

Global rankingLocal rankingGlobal weightSDLocal weight

3 or 40.21.21Medical issues

62.0700.24.34Diagnosis

51.0760.21.37Therapy

93.0620.19.30General disease pattern

3 or 40.17.21Research

72.0690.22.32Current studies

83.0680.20.32Study results

41.0770.26.36Registers

10.19.30Social help offers

11.1030.22.35Psychosocial counseling

33.0950.24.32Self-help

22.0980.21.33Sociolegal advice

20.22.28Current events

Table 4. Ranking results of family members.

Family members (n=16)Parameters

Global rankingLocal rankingGlobal weightSDLocal weight

40.18.13Medical issues

82.0310.21.24Diagnosis

93.0250.18.20Therapy

3/4/51.0710.20.56General disease pattern

2/30.20.22Research

3/4/52.0710.21.31Current studies

73.0370.10.16Study results

11.1170.23.52Registers

2/30.16.22Social help offers

21.0750.23.35Psychosocial counseling

3/4/52.0710.27.33Self-help

63.0700.22.33Sociolegal advice

-1-0.18.43Current events
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Table 5. Ranking results of physicians.

Physicians (n=25)Parameters

Global rankingLocal rankingGlobal weightSDLocal weight

40.17.13Medical issues

93.0290.16.23Diagnosis

72.0460.17.37Therapy

61.0510.19.40General disease pattern

30.14.18Research

31.0780.22.44Current studies

83.0450.18.25Study results

52.0570.22.32Registers

20.17.26Social help offers

43.0760.11.29Psychosocial counseling

22.0830.20.32Self-help

11.1040.20.40Sociolegal advice

10.17.42Current events

Figure 1. Range of results (local weights) of consistent answers by patients, family members, and physicians. CUS: current studies; DIG: diagnosis;
GDP: general disease pattern; MED: medical issues; THE: therapy; PSY: psychosocial counseling; REG: registers; RES: research; SOC: social help
offers; SHE: self-help; SOL: sociolegal advice; STR: study results.
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Table 6. Significance of differences between patients, family members, and physicians (n=108).

Two-sample t testParameters

Physicians or familiesPatients or physiciansPatients or families

P valuet statistic

(degrees of freedom)

P valuet statistic

(degrees of freedom)

P valuet statistic

(degrees of freedom)

.970.04 (30).061.90 (55).131.60 (26)Medical issues

.66−0.45 (26).012.59 (62).171.43 (26)Diagnosis

.012.60 (31).940.07 (52).012.88 (26)Therapy

.07−1.85 (32).02−2.50 (39)<.001−4.26 (22)General disease pattern

.34−0.98 (24).560.59 (54).52−0.65 (21)Research

.211.28 (34).05−1.98 (40).80−0.26 (23)Current studies

.061.98 (38).211.20 (46)<.0013.99 (46)Study results

.02−2.44 (31).390.87 (49).06−1.96 (25)Registers

.350.94 (34).850.19 (48).281.25 (27)Social help offers

.27−1.13 (20).042.05 (78).990.01 (22)Psychosocial counseling

.90−0.13 (26).980.02 (48).90−0.12 (21)Self-help

.251.17 (30).14−1.50 (44).900.13 (22)Sociolegal advice

.920.10 (31).01−2.52 (54).06−1.98 (26)Current events
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Figure 2. The results of patients, family members, and physicians using bootstrapping and a 95% CI. CUS: current studies; DIG: diagnosis; GDP:
general disease pattern; MED: medical issues; THE: therapy; PSY: psychosocial counseling; REG: registers; RES: research; SOC: social help offers;
SHE: self-help; SOL: sociolegal advice; STR: study results.

Discussion

Principal Findings
This study shows that rare diseases information categories are
weighted very differently, resulting in subgroup specific
preference weight structures, distributions, and ranking results.
Although medical issues were rated as least important by all
subgroups, none of the other information categories showed an
overall group consensus.

Significant differences between subgroups were confirmed by
t tests comparing subgroup specific local weights for the

following comparisons: the priority weight of patients and
family members in the categories therapy, general disease
pattern, and study results differed significantly. Moreover,
patients and physicians showed significant differences within
the categories of diagnosis, general disease pattern, current
studies, psychosocial counseling, and current events. Comparing
physicians’ results against those of family members, therapy
and registers showed statistical significance.

In quantifying these results, patients and family members
showed diverging preference weights for 23% of the cases
(3/13). On the other hand, patients and physicians showed
different weights for 38% of the cases (5/13). Finally, physicians
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and family member’s weights diverged only in two cases (15%,
2/13). These results indicate that patients and physicians show
a comparably high percentage of diverging opinions on the
importance of health information, weakening our initial
hypothesis that physicians initiate their search strategy based
on the patient-physician interaction. These results should be
discussed very carefully because the potential implications are
hard to grasp. The statistical significance test was based on the
local preference weight. However, the final result of the AHP
was expressed as an absolute rank. Therefore, the results should
be situated in the overall context. The local weights revealed
significant differences in health information with regard to
therapy. Specifically, patients put this category first (1) on the
local level, whereas physicians put it last (3). Regarding the
health information on general disease patterns, ranks were
assigned inversely. Similar rank switches at the local level can
be observed when comparing patients’ and physicians’
perspectives on information relating to general disease patterns
and psychological counseling. Interestingly, general disease
patterns were perceived as least important by patients (3),
whereas physicians regarded it as most important (1). On the
other hand, patients considered psychosocial counseling as the
most important subcategory, whereas physicians considered it
the least important.

Checking all subgroups for the sensitivity of results, a rank
change could only be observed once. Therefore, we conclude
that the results were relatively stable. These results are consistent
with Danner et al [35], who interviewed patients while they
were completing AHP questionnaires. Extreme values, which
could lead to very unstable results, often go along with high
inconsistencies. Per these findings, some extreme opinions could
have been excluded because of the set CR threshold.

Theoretical Contributions
Interestingly, all subgroups prioritized information on social
help offers and current events over hard facts such as medical
issues and research. This is perhaps because certain medical
topics can be discussed directly with physicians following a
diagnosis. Unfortunately, we cannot directly compare these
findings with the findings of other studies, as the study
participants, information categories, and indications vary greatly.
However, patients receiving genomic results outlined that they
preferred filtering information to avoid information overload
and to avoid learning what their future might look like [36].
This anxiety about the future might explain why patients rated
medical information as less important, despite the fact that it
was named as a main search item in studies such as that of
Morgan et al [31]. On the other hand, Anderson et al [37], as
well as Schwarzer [38] reported consistent findings with
Australian families suffering from genetic metabolic diseases
and children with anorectal malformations, emphasizing the
importance of self-help groups in the long run and psychosocial
counseling when self-help reaches its limits. Dellve et al [39]
also highlight the importance of psychosocial counseling for
family members, especially parents with a child suffering from
a rare disease. These findings also quantitatively support the
importance of not only research networks, as advocated for by,
for instance, Aymé and Schmidtke [40], but also social networks
in the field of rare diseases and inclusion of these networks

within national and international rare diseases information
platforms, reflecting the unique importance of self-help
initiatives in the field of rare diseases. Common diseases often
do not need the support of self-help groups because research
and political action have already been largely implemented. On
the other hand, for rare diseases, many initiatives and knowledge
extensions originate from these self-help groups [6]. However,
patient initiatives continue to be put at the end of the line. Given
that research- and patient-oriented websites still primarily offer
either websites for physicians or for patients, even though
information valuable to all stakeholders are presented, this
makes cocreation and the exchange of opinions even more
important.

The information category registers was the most important
category for families (at rank 1); patients regarded it highly as
well, ranking it in 4th place immediately after social help offers.
Only physicians attributed a high relevance to current studies.
This statement emphasizes the importance of providing
information on rare diseases registers and appreciates the
worldwide effort put into the development of such strategies
[41], mirroring the importance of longitudinal data acquisition
and analysis as numerous rare diseases are connected to a
genetic predisposition [19]. These results emphasize the
considerable involvement of family members, as they are
potentially also affected.

Relatively little interest in study results can be explained through
the communication of the results itself. Long et al [42] report
that participants of studies receive results only in 33% of the
cases. Only half of respondents saw an opportunity to even
request the results. However, in this case, almost all respondents
demanded researchers to at least sometimes offer the results.
The strengthening of the communication of study results can
be seen as an opportunity to improve the inclusion of health
innovations in health care systems.

The present health information survey among physicians and
senior patients reveals some major problems when comparing
these results to those of other studies. Specifically, the results
vary widely, especially because the health information categories
were outlined differently [43]. This indicates that further
subgroup analysis can be performed while controlling for
influential factors such as age and indication. However, it should
also be emphasized that our study forms the basis for an Internet
platform for rare diseases and therefore focused on the major
relevant stakeholders for this disease category.

Besides, research has often focused on topics such as
information access [44] or barriers to information access [45],
which leaves the question of how information needs are
specified unanswered [46]. Further research is necessary to
examine this topic in more detail. Nevertheless, the results have
potential for further improving the basis of physician-patient
communication.

Practical Implications for Web-Based Health
Information Provision
What do these results mean for rare diseases–related information
providers such as ZIPSE? The differences between subgroups
suggest that subgroup specific information is necessary. First,
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the ranking structure of rare diseases information categories can
be translated, one-by-one, into website design by positioning
topics in accordance with stakeholder priorities.

Besides, it seems advisable to considered Miller’s Law to avoid
information overflow. It appreciated that the whole load of rare
diseases Internet resources cannot be processed at once [47].
Limited perception capacities of human brains make it
indispensable to only display the most important information
at first glance. Miller’s Law states that the short-term memory
of an average human brain can only absorb approximately 7
items at once, thus, limiting the effectiveness of Internet data
processing. Moreover, considering Miller’s Law and potential
information overflow, only the most important seven items
should be included. Therefore, the findings suggest that
information categories such as general disease information (9),
study results (8), and current studies (7) do not need to be
presented initially. In the case of a website especially designed
for family members, current events, registers, psychosocial
counseling, self-help, sociolegal advice, current studies, and
general disease pattern should be presented first. On the other
hand, physicians prioritized information on current events,
sociolegal advice, self-help, current studies, psychosocial
counseling, registers, and general disease pattern.

Nevertheless, another perspective should also be thought of at
this point. From an educational point of view, this study also
presents information categories that currently seem undervalued.
For example, patients do not perceive current studies (7) or
study results (8) as important, even though these results might
hold crucial information for their disease treatment or
maintenance. Family members do not perceive diagnosis (8)
and therapy (9) as very valuable. Group representatives often
advocate for their children or partners who are suffering from
a rare disease to treat these information categories as more
important. Moreover, even though approximately 60% of
patients see physicians as the primary source of information
[14], physicians do not perceive information on diagnosis (9),
therapy (7), and study results (8) as important. Therefore, it
seems advisable to discuss whether information should be
located to improve its visibility and to reflect its importance for
the major stakeholder, the patient. Consequently, whether
physicians’ priorities should reflect patients’ interests as an
information lobbyist also requires examination. First of all, it
seems advisable to not only include the underlying results into
the design of information platforms on rare diseases but also to
discuss information placement with experts in the field and to
fully disclose information placement strategies. However, we
strive for a high involvement of patients, family members, and
physicians to realize efficiency potentials for health care
systems. This can only be accomplished by respecting the
outcome of the decision-making process translating results
one-to-one.

Study Limitations
Data interpretation was a limitation. The AHP research sample
size is still a topic of discussion. It has been highlighted that
AHP does not require a particularly large sample size [48].
Other authors emphasized that there is no recommendation at
all for AHP sample size [23]. Both sources base their statements

on the fact that AHP reflects the opinion of the specific group
and is thus a group decision-making tool. However, in this study,
we raise preference weights, which should be representative for
groups when an adequate sample size is achieved.

The quantitative aggregation technique shapes a clear-cut
implementation structure for information categories. However,
it must be acknowledged that the results illustrate the average
opinions of rare diseases’ patients, physicians, and family
members.

Another issue that should be recognized when interpreting study
results is the exclusion of inconsistent answers as part of the
AHP methodology. Dolan [49] found that of 20 patients, 90%
were willing and capable of completing an AHP. Danner et al
[34] argued that extreme values are often chosen to emphasize
answers that are not willingly contributed to inconsistencies. In
our study, patients delivered inconsistent answers 44% of the
time, whereas family members and physicians did so in 34%
and 22% of the cases, respectively. However, these results were
excluded to follow theoretical AHP requirements.

During pretests of the questionnaire’s paper-based version, low
consistency values were generated. Ranking cards were included
as first choice assistive tools to mirror ranking results
immediately. During interviews with patients and family
members, this tool was very helpful and led to improved CR
values. However, during interviewer-led AHPs, physicians
refused to use it. Nevertheless, interviewers noted the shown
ranking orders verbally. Finally, a ranking task was placed
before each block of comparisons in the Web- and paper-based
version.

Comparing physicians with patients, low participation rates are
observed. VanGeest et al [50] stated that low participation rates
are very common in physicians’ surveys. Postal and telephone
approaches seem to be more effective than Web-based strategies.
Monetary incentives were found to be an effective strategy to
increase participation rates. Nonmonetary incentives reflected
little changes. Unfortunately, no monetary funds were available
for this study.

As already indicated, a change of medium was necessary.
Initially, a paper-based version was implemented. After the first
recruitment period, a Web-based questionnaire was also
introduced to broaden the target group. Several studies such as
those of Hirsch et al [51] and Coons et al [52] found differences
between participation for paper-based and Web-based surveys.
Therefore, it is beneficial to combine both approaches
considering representativeness, thus capturing both infrequent
and frequent Internet users.

Finally, sociodemographic data show a relatively large
proportion of female participants. Literature and other rare
diseases Internet providers disclaim that health information on
rare diseases are more often searched for by women than by
men. For instance, Morgan et al [13] determined that 95.7 %
of all inquiries to the Genetic and Rare Disease Information
Center came from women.
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Conclusions
This study describes an innovation in the involvement of
patients, family members, and physicians in effectively
gathering, structuring, and presenting health information in a
world struggling with an information paradox, namely, health
information overflow on the one hand and a major lack of
information on rare conditions on the other. This innovation
comes in the form of the chosen group decision-making tool,
the AHP, which has helped transform individual qualitative
perceptions into a measurable scale. Accordingly, the strength
of our study is its transparent quantitative demonstration of the
information needs of physicians, patients, and family members,
which makes direct comparisons and simple implementation
possible. More specifically, this study provides unique insights
into the quantitative structure and distribution of information
preferences, as well as the validity of results. We were able to
verify significant differences between preference weights of
patients, family members, and physicians for some items,
suggesting that the importance of rare diseases information is
perceived differently in these subgroups. User-oriented
information providers should seek to address these differences
and provide stakeholder-specific websites in accordance with
the relevance of health information. Furthermore, the importance
of social help offers and current events as part of the information
package might be underpinned, with a particular emphasis on
the importance of social networks in the field of rare diseases.
The finding that communication of study results is potentially
undervalued can be seen as an opportunity to improve the

inclusion of information on health innovations in health care
systems. As we strive for a high involvement of patients, family
members, and physicians to realize efficiency potentials for
health care systems, the relevance of health information should
be directly translated. Results must not only be considered when
creating national rare diseases information platforms such as
the ZIPSE but also when updating, redesigning, and
implementing national and international rare diseases
information platforms.

However, as part of the cocreation process, we solely focused
on the subgroups interested in information on rare diseases as
an explanatory variable for different information needs. We
suggest that future studies examine other potential explanatory
variables such as for instance gender, educational background,
and civil status.

Finally, our findings might be helpful for improving
communication between patients, legal guardians or partners,
and health advocates, who are closely intertwined. This seems
to have high potential because social and professional networks
often remain separate within discussions of rare diseases.
Promoting a discussion between stakeholders can help in
combining forces within the backdrop of a networking approach,
which has already been communicated and pursued through the
implementation of national rare diseases plans. An
understanding network that engages in successful collaboration
can improve the quality of life of those affected by rare diseases,
as well as lessen the perceived disease burden.

Acknowledgments
The authors would like to thank the patients, family members, and health care professionals for participating in this study and
sharing their valuable time. They also wish to thank the Alliance for Chronic Rare Diseases, particularly Dr Christine Mundlos,
for their endorsement and help with recruiting study participants. No direct financial support was received for this study. The
research project was self-initiated by CHERH and accompanied the ZIPSE project. The publication of this article was funded by
the Open Access fund of Leibniz Universität Hannover.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Description of rare diseases information categories.

[PDF File (Adobe PDF File), 22KB-Multimedia Appendix 1]

Multimedia Appendix 2
Questionnaire.

[PDF File (Adobe PDF File), 155KB-Multimedia Appendix 2]

References

1. Eurordis. 2005. Rare diseases: understanding this public health priority URL: http://www.eurordis.org/IMG/pdf/
princeps_document-EN.pdf [accessed 2017-01-20] [WebCite Cache ID 6nekO5CrQ]

2. Forman J, Taruscio D, Llera VA, Barrera LA, Coté TR, Edfjäll C, International Conference for Rare Diseases and Orphan
Drugs (ICORD). The need for worldwide policy and action plans for rare diseases. Acta Paediatr 2012 Aug;101(8):805-807
[FREE Full text] [doi: 10.1111/j.1651-2227.2012.02705.x] [Medline: 22519914]

3. Cassileth BR, Zupkis RV, Sutton-Smith K, March V. Information and participation preferences among cancer patients.
Ann Intern Med 1980 Jun;92(6):832-836. [Medline: 7387025]

Interact J Med Res 2017 | vol. 6 | iss. 2 | e23 | p. 13http://www.i-jmr.org/2017/2/e23/
(page number not for citation purposes)

Babac et alINTERACTIVE JOURNAL OF MEDICAL RESEARCH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=ijmr_v6i2e23_app1.pdf&filename=0f7f9c65158331bede246dc058445baf.pdf
https://jmir.org/api/download?alt_name=ijmr_v6i2e23_app1.pdf&filename=0f7f9c65158331bede246dc058445baf.pdf
https://jmir.org/api/download?alt_name=ijmr_v6i2e23_app2.pdf&filename=f61a08c7c2d38a542879def4c8269112.pdf
https://jmir.org/api/download?alt_name=ijmr_v6i2e23_app2.pdf&filename=f61a08c7c2d38a542879def4c8269112.pdf
http://www.eurordis.org/IMG/pdf/princeps_document-EN.pdf
http://www.eurordis.org/IMG/pdf/princeps_document-EN.pdf
http://www.webcitation.org/

                                            6nekO5CrQ
http://europepmc.org/abstract/MED/22519914
http://dx.doi.org/10.1111/j.1651-2227.2012.02705.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22519914&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7387025&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


4. Spring H. Health information, what happens when there isn't any? Information literacy and the challenges for rare and
orphan diseases. Health Info Libr J 2014 Sep;31(3):243-246. [doi: 10.1111/hir.12068] [Medline: 25155983]

5. Tan SS, Goonawardene N. Internet health information seeking and the patient-physician relationship: a systematic review.
J Med Internet Res 2017 Jan 19;19(1):e9 [FREE Full text] [doi: 10.2196/jmir.5729] [Medline: 28104579]

6. Aymé S, Kole A, Groft S. Empowerment of patients: lessons from the rare diseases community. Lancet 2008 Jun
14;371(9629):2048-2051. [doi: 10.1016/S0140-6736(08)60875-2] [Medline: 18555918]

7. Britten N. Patients' expectations of consultations. Br Med J 2004;328(7437):416-417 [FREE Full text] [doi:
10.1136/bmj.328.7437.416] [Medline: 14976072]

8. Dudding-Byth T. A powerful team: the family physician advocating for patients with a rare disease. Aust Fam Physician
2015 Sep;44(9):634-638 [FREE Full text] [Medline: 26488040]

9. Sanders Thompson VL. Making decisions in a complex information environment: evidential preference and information
we trust. BMC Med Inform Decis Mak 2013;13 Suppl 3:S7 [FREE Full text] [doi: 10.1186/1472-6947-13-S3-S7] [Medline:
24565305]

10. Tozzi AE, Mingarelli R, Agricola E, Gonfiantini M, Pandolfi E, Carloni E, et al. The internet user profile of Italian families
of patients with rare diseases: a web survey. Orphanet J Rare Dis 2013;8:76 [FREE Full text] [doi: 10.1186/1750-1172-8-76]
[Medline: 23680013]

11. Coumou HC, Meijman FJ. How do primary care physicians seek answers to clinical questions? A literature review. J Med
Libr Assoc 2006 Jan;94(1):55-60 [FREE Full text] [Medline: 16404470]

12. Collins H, Calvo S, Greenberg K, Forman Neall L, Morrison S. Information needs in the precision medicine era: how
genetics home reference can help. Interact J Med Res 2016 Apr 27;5(2):e13 [FREE Full text] [doi: 10.2196/ijmr.5199]
[Medline: 27122232]

13. Morgan T, Schmidt J, Haakonsen C, Lewis J, Della Rocca M, Morrison S, et al. Using the internet to seek information
about genetic and rare diseases: a case study comparing data from 2006 and 2011. JMIR Res Protoc 2014 Feb 24;3(1):e10
[FREE Full text] [doi: 10.2196/resprot.2916] [Medline: 24565858]

14. Molster C, Urwin D, Di Pietro L, Fookes M, Petrie D, van der Laan S, et al. Survey of healthcare experiences of Australian
adults living with rare diseases. Orphanet J Rare Dis 2016 Mar 24;11:30 [FREE Full text] [doi: 10.1186/s13023-016-0409-z]
[Medline: 27012247]

15. Haun JN, Nazi KM, Chavez M, Lind JD, Antinori N, Gosline RM, et al. A participatory approach to designing and enhancing
integrated health information technology systems for veterans: protocol. JMIR Res Protoc 2015 Feb 27;4(1):e28 [FREE
Full text] [doi: 10.2196/resprot.3815] [Medline: 25803324]

16. van Limburg M, Wentzel J, Sanderman R, van Gemert-Pijnen L. Business modeling to implement an eHealth portal for
infection control: a reflection on co-creation with stakeholders. JMIR Res Protoc 2015 Aug 13;4(3):e104 [FREE Full text]
[doi: 10.2196/resprot.4519] [Medline: 26272510]

17. Portal-se. Hannover: Center for Health Economics Research Hannover (CHERH); 2016. [Central information platform of
rare diseases] URL: https://www.portal-se.de// [accessed 2017-01-11] [WebCite Cache ID 6nRazQI6F]

18. Pauer F, Göbel J, Storf H, Litzkendorf S, Babac A, Frank M, et al. Adopting quality criteria for websites providing medical
information about rare diseases. Interact J Med Res 2016 Aug 25;5(3):e24 [FREE Full text] [doi: 10.2196/ijmr.5822]
[Medline: 27562540]

19. Simerka P. Council recommendation of 8 June 2009 on an action in the field of rare diseases. Off J Eur Union 2009:7-10.
20. Namse.de. Bonn: NAMSE Coordinating Office; 2013. National plan of action for people with rare diseases: action fields,

recommendations, proposed actions URL: http://www.namse.de/images/stories/Dokumente/Aktionsplan/
national%20plan%20of%20action.pdf [accessed 2017-01-20] [WebCite Cache ID 6nekU404h]

21. Saaty RW. The analytic hierarchy process—what it is and how it is used. Math Model 1987;9(3-5):161-176. [doi:
10.1016/0270-0255(87)90473-8]

22. Liberatore MJ, Nydick RL. The analytic hierarchy process in medical and health care decision making: a literature review.
Eur J Oper Res 2008 Aug 16;189(1):194-207. [doi: 10.1016/j.ejor.2007.05.001]

23. Schmidt K, Aumann I, Hollander I, Damm K, von der Schulenburg JM. Applying the analytic hierarchy process in healthcare
research: a systematic literature review and evaluation of reporting. BMC Med Inform Decis Mak 2015 Dec 24;15:112
[FREE Full text] [doi: 10.1186/s12911-015-0234-7] [Medline: 26703458]

24. Institute for Quality and Efficiency in Health Care. Iqwig.de. 2013. Analytic Hierarchy Process (AHP): pilot project raising
patient preferences for the indication “depression” URL: https://www.iqwig.de/download/
Arbeitspapier_Analytic-Hierarchy-Process_Pilotprojekt.pdf [accessed 2017-10-24] [WebCite Cache ID 6uSE35lGL]

25. Institute for Quality and Efficiency in Health Care. Iqwig.de. 2014. [Choice-based conjoint analysis–pilot project to identify,
weight, and prioritize multiple attributes in the indication “hepatitis C”] URL: https://www.iqwig.de/download/
GA10-03_Arbeitspapier_Version_1-1_Conjoint-Analyse-Pilotprojekt.pdf [accessed 2017-10-24] [WebCite Cache ID
6uSEUsGjX]

26. Ossadnik W, Schinke S, Kaspar RH. Group aggregation techniques for analytic hierarchy process and analytic network
process: a comparative analysis. Group Decis Negot 2016 Mar;25(2):421-457. [doi: 10.1007/s10726-015-9448-4]

Interact J Med Res 2017 | vol. 6 | iss. 2 | e23 | p. 14http://www.i-jmr.org/2017/2/e23/
(page number not for citation purposes)

Babac et alINTERACTIVE JOURNAL OF MEDICAL RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1111/hir.12068
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25155983&dopt=Abstract
http://www.jmir.org/2017/1/e9/
http://dx.doi.org/10.2196/jmir.5729
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28104579&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(08)60875-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18555918&dopt=Abstract
http://europepmc.org/abstract/MED/14976072
http://dx.doi.org/10.1136/bmj.328.7437.416
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14976072&dopt=Abstract
http://www.racgp.org.au/afp/2015/september/a-powerful-team-the-family-physician-advocating-for-patients-with-a-rare-disease/
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26488040&dopt=Abstract
https://www.biomedcentral.com/1472-6947/13/S3/S7
http://dx.doi.org/10.1186/1472-6947-13-S3-S7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24565305&dopt=Abstract
http://ojrd.biomedcentral.com/articles/10.1186/1750-1172-8-76
http://dx.doi.org/10.1186/1750-1172-8-76
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23680013&dopt=Abstract
http://europepmc.org/abstract/MED/16404470
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16404470&dopt=Abstract
http://www.i-jmr.org/2016/2/e13/
http://dx.doi.org/10.2196/ijmr.5199
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27122232&dopt=Abstract
http://www.researchprotocols.org/2014/1/e10/
http://dx.doi.org/10.2196/resprot.2916
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24565858&dopt=Abstract
https://ojrd.biomedcentral.com/articles/10.1186/s13023-016-0409-z
http://dx.doi.org/10.1186/s13023-016-0409-z
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27012247&dopt=Abstract
http://www.researchprotocols.org/2015/1/e28/
http://www.researchprotocols.org/2015/1/e28/
http://dx.doi.org/10.2196/resprot.3815
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25803324&dopt=Abstract
http://www.researchprotocols.org/2015/3/e104/
http://dx.doi.org/10.2196/resprot.4519
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26272510&dopt=Abstract
https://www.portal-se.de//
http://www.webcitation.org/

                                            6nRazQI6F
http://www.i-jmr.org/2016/3/e24/
http://dx.doi.org/10.2196/ijmr.5822
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27562540&dopt=Abstract
http://www.namse.de/images/stories/Dokumente/Aktionsplan/national%20plan%20of%20action.pdf
http://www.namse.de/images/stories/Dokumente/Aktionsplan/national%20plan%20of%20action.pdf
http://www.webcitation.org/

                                            6nekU404h
http://dx.doi.org/10.1016/0270-0255(87)90473-8
http://dx.doi.org/10.1016/j.ejor.2007.05.001
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-015-0234-7
http://dx.doi.org/10.1186/s12911-015-0234-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26703458&dopt=Abstract
https://www.iqwig.de/download/Arbeitspapier_Analytic-Hierarchy-Process_Pilotprojekt.pdf
https://www.iqwig.de/download/Arbeitspapier_Analytic-Hierarchy-Process_Pilotprojekt.pdf
http://www.webcitation.org/

                                            6uSE35lGL
https://www.iqwig.de/download/GA10-03_Arbeitspapier_Version_1-1_Conjoint-Analyse-Pilotprojekt.pdf
https://www.iqwig.de/download/GA10-03_Arbeitspapier_Version_1-1_Conjoint-Analyse-Pilotprojekt.pdf
http://www.webcitation.org/

                                            6uSEUsGjX
http://www.webcitation.org/

                                            6uSEUsGjX
http://dx.doi.org/10.1007/s10726-015-9448-4
http://www.w3.org/Style/XSL
http://www.renderx.com/


27. Schmidt K, Babac A, Pauer F, Damm K, von der Schulenburg JM. Measuring patients' priorities using the analytic hierarchy
process in comparison with best-worst-scaling and rating cards: methodological aspects and ranking tasks. Health Econ
Rev 2016 Dec;6(1):50 [FREE Full text] [doi: 10.1186/s13561-016-0130-6] [Medline: 27844450]

28. Saaty TL, Vargas LG. Models, Methods, Concepts & Applications of the Analytic Hierarchy Process. Boston, MA: Springer;
2001.

29. Pauer F, Schmidt K, Babac A, Damm K, Frank M, von der Schulenburg JM. Comparison of different approaches applied
in analytic hierarchy process - an example of information needs of patients with rare diseases. BMC Med Inform Decis
Mak 2016;16(1):117 [FREE Full text] [doi: 10.1186/s12911-016-0346-8] [Medline: 27613239]

30. Litzkendorf S, Babac A, Rosenfeldt D, Schauer F, Hartz T, Lührs V, et al. Information needs of people with rare diseases-what
information do patients and their relatives require? J Rare Dis Diagn Ther 2016;2:2. [doi: 10.21767/2380-7245.100040]

31. Morgan T, Schmidt J, Haakonsen C, Lewis J, Della Rocca M, Morrison S, et al. Using the internet to seek information
about genetic and rare diseases: a case study comparing data from 2006 and 2011. JMIR Res Protoc 2014 Feb 24;3(1):e10
[FREE Full text] [doi: 10.2196/resprot.2916] [Medline: 24565858]

32. Colombo C, Mosconi P, Confalonieri P, Baroni I, Traversa S, Hill SJ, et al. Web search behavior and information needs
of people with multiple sclerosis: focus group study and analysis of online postings. Interact J Med Res 2014 Jul 24;3(3):e12
[FREE Full text] [doi: 10.2196/ijmr.3034] [Medline: 25093374]

33. Cancela J, Fico G, Arredondo Waldmeyer MT. Using the analytic hierarchy process (AHP) to understand the most important
factors to design and evaluate a telehealth system for Parkinson's disease. BMC Med Inform Decis Mak 2015;15 Suppl
3:S7 [FREE Full text] [doi: 10.1186/1472-6947-15-S3-S7] [Medline: 26391847]

34. Houyez F, Sanchez de Vega R, Brignol TN, Mazzucato M, Polizzi A. A European network of email and telephone help
lines providing information and support on rare diseases: results from a 1-month activity survey. Interact J Med Res 2014
May 5;3(2):e9 [FREE Full text] [doi: 10.2196/ijmr.2867] [Medline: 24797216]

35. Danner M, Vennedey V, Hiligsmann M, Fauser S, Gross C, Stock S. How well can analytic hierarchy process be used to
elicit individual preferences? Insights from a survey in patients suffering from age-related macular degeneration. Patient
2016 Oct;9(5):481-492. [doi: 10.1007/s40271-016-0179-7] [Medline: 27255773]

36. Brothers KB, East KM, Kelley WV, Wright MF, Westbrook MJ, Rich CA, et al. Eliciting preferences on secondary findings:
the preferences instrument for genomic secondary results. Genet Med 2017 Mar;19(3):337-344 [FREE Full text] [doi:
10.1038/gim.2016.110] [Medline: 27561086]

37. Anderson RP. A framework for using niche models to estimate impacts of climate change on species distributions. Ann N
Y Acad Sci 2013 Sep;1297:8-28. [doi: 10.1111/nyas.12264] [Medline: 25098379]

38. Schwarzer N. [How could self help support patients and families with anorectal malformations?--Psychosocial help offers
of SoMA eV]. Prax Kinderpsychol Kinderpsychiatr 2010;59(1):5-21. [doi: 10.13109/prkk.2010.59.1.5] [Medline: 20229840]

39. Dellve L, Samuelsson L, Tallborn A, Fasth A, Hallberg LR. Stress and well-being among parents of children with rare
diseases: a prospective intervention study. J Adv Nurs 2006 Feb;53(4):392-402. [doi: 10.1111/j.1365-2648.2006.03736.x]
[Medline: 16448482]

40. Aymé S, Schmidtke J. Networking for rare diseases: a necessity for Europe. Bundesgesundheitsblatt Gesundheitsforschung
Gesundheitsschutz 2007 Dec;50(12):1477-1483. [doi: 10.1007/s00103-007-0381-9] [Medline: 18026888]

41. Forrest CB, Bartek RJ, Rubinstein Y, Groft SC. The case for a global rare-diseases registry. Lancet 2011 Mar
26;377(9771):1057-1059. [doi: 10.1016/S0140-6736(10)60680-0] [Medline: 20674966]

42. Long CR, Stewart MK, Cunningham TV, Warmack TS, McElfish PA. Health research participants' preferences for receiving
research results. Clin Trials 2016 Dec;13(6):582-591. [doi: 10.1177/1740774516665598] [Medline: 27562368]

43. Medlock S, Eslami S, Askari M, Arts DL, Sent D, de Rooji SE, et al. Health information-seeking behavior of seniors who
use the Internet: a survey. J Med Internet Res 2015 Jan 8;17(1):e10 [FREE Full text] [doi: 10.2196/jmir.3749] [Medline:
25574815]

44. Bennett NL, Casebeer LL, Kristofco R, Collins BC. Family physicians' information seeking behaviors: a survey comparison
with other specialties. BMC Med Inform Decis Mak 2005 Mar 22;5:9 [FREE Full text] [doi: 10.1186/1472-6947-5-9]
[Medline: 15784135]

45. Revere D, Turner AM, Madhavan A, Rambo N, Bugni PF, Kimball A, et al. Understanding the information needs of public
health practitioners: a literature review to inform design of an interactive digital knowledge management system. J Biomed
Inform 2007 Aug;40(4):410-421 [FREE Full text] [doi: 10.1016/j.jbi.2006.12.008] [Medline: 17324632]

46. Ramsey I, Corsini N, Peters MD, Eckert M. A rapid review of consumer health information needs and preferences. Patient
Educ Couns 2017 Sep;100(9):1634-1642. [doi: 10.1016/j.pec.2017.04.005] [Medline: 28442155]

47. Miller GA. The magical number seven, plus or minus two: some limits on our capacity for processing information. 1956.
Psychol Rev 1994 Apr;101(2):343-352. [Medline: 8022966]

48. Mühlbacher AC, Kaczynski A. Der Analytic Hierarchy Process (AHP): Eine Methode zur Entscheidungsunterstützung im
Hesundheitswesen. PharmacoEcon Ger Res Artic 2013 Oct;11(2):119-132. [doi: 10.1007/s40275-014-0011-8]

49. Dolan JG. Are patients capable of using the analytic hierarchy process and willing to use it to help make clinical decisions?
Med Decis Making 1995;15(1):76-80. [doi: 10.1177/0272989X9501500111] [Medline: 7898301]

Interact J Med Res 2017 | vol. 6 | iss. 2 | e23 | p. 15http://www.i-jmr.org/2017/2/e23/
(page number not for citation purposes)

Babac et alINTERACTIVE JOURNAL OF MEDICAL RESEARCH

XSL•FO
RenderX

http://europepmc.org/abstract/MED/27844450
http://dx.doi.org/10.1186/s13561-016-0130-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27844450&dopt=Abstract
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/s12911-016-0346-8
http://dx.doi.org/10.1186/s12911-016-0346-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27613239&dopt=Abstract
http://dx.doi.org/10.21767/2380-7245.100040
http://www.researchprotocols.org/2014/1/e10/
http://dx.doi.org/10.2196/resprot.2916
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24565858&dopt=Abstract
http://www.i-jmr.org/2014/3/e12/
http://dx.doi.org/10.2196/ijmr.3034
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25093374&dopt=Abstract
https://www.biomedcentral.com/1472-6947/15/S3/S7
http://dx.doi.org/10.1186/1472-6947-15-S3-S7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26391847&dopt=Abstract
http://www.i-jmr.org/2014/2/e9/
http://dx.doi.org/10.2196/ijmr.2867
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24797216&dopt=Abstract
http://dx.doi.org/10.1007/s40271-016-0179-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27255773&dopt=Abstract
http://europepmc.org/abstract/MED/27561086
http://dx.doi.org/10.1038/gim.2016.110
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27561086&dopt=Abstract
http://dx.doi.org/10.1111/nyas.12264
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25098379&dopt=Abstract
http://dx.doi.org/10.13109/prkk.2010.59.1.5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20229840&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2648.2006.03736.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16448482&dopt=Abstract
http://dx.doi.org/10.1007/s00103-007-0381-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18026888&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(10)60680-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20674966&dopt=Abstract
http://dx.doi.org/10.1177/1740774516665598
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27562368&dopt=Abstract
http://www.jmir.org/2015/1/e10/
http://dx.doi.org/10.2196/jmir.3749
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25574815&dopt=Abstract
https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/1472-6947-5-9
http://dx.doi.org/10.1186/1472-6947-5-9
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15784135&dopt=Abstract
https://doi.org/10.1016/j.jbi.2006.12.008
http://dx.doi.org/10.1016/j.jbi.2006.12.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17324632&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2017.04.005
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28442155&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8022966&dopt=Abstract
http://dx.doi.org/10.1007/s40275-014-0011-8
http://dx.doi.org/10.1177/0272989X9501500111
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=7898301&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


50. VanGeest JB, Johnson TP, Welch VL. Methodologies for improving response rates in surveys of physicians: a systematic
review. Eval Health Prof 2007 Dec;30(4):303-321. [doi: 10.1177/0163278707307899] [Medline: 17986667]

51. Hirsch O, Hauschild F, Schmidt MH, Baum E, Christiansen H. Comparison of Web-based and paper-based administration
of ADHD questionnaires for adults. J Med Internet Res 2013 Mar 21;15(3):e47 [FREE Full text] [doi: 10.2196/jmir.2225]
[Medline: 23518816]

52. Coons SJ, Gwaltney CJ, Hays RD, Lundy JJ, Sloan JA, Revicki DA, ISPOR ePRO Task Force. Recommendations on
evidence needed to support measurement equivalence between electronic and paper-based patient-reported outcome (PRO)
measures: ISPOR ePRO good research practices task force report. Value Health 2009 Jun;12(4):419-429. [doi:
10.1111/j.1524-4733.2008.00470.x] [Medline: 19900250]

Abbreviations
ACHSE: Allianz Chronisch Seltener Erkrankungen
AHP: analytic hierarchy process
CHERH: Center for Health Economics Research
CR: consistency ratio
NAMSE: Nationales Aktionsbündnis für Seltene Erkrankungen
SD: standard deviation
ZIPSE: Zentrales Informationsportal über seltene Erkrankungen

Edited by TR Soron; submitted 10.03.17; peer-reviewed by C Andrade, P Andrade, N Goonawardene, M Rothstein; comments to
author 27.04.17; revised version received 22.06.17; accepted 14.09.17; published 20.11.17

Please cite as:
Babac A, Litzkendorf S, Schmidt K, Pauer F, Damm K, Frank M, Graf von der Schulenburg JM
Shaping an Effective Health Information Website on Rare Diseases Using a Group Decision-Making Tool: Inclusion of the Perspectives
of Patients, Their Family Members, and Physicians
Interact J Med Res 2017;6(2):e23
URL: http://www.i-jmr.org/2017/2/e23/
doi: 10.2196/ijmr.7352
PMID: 29158209

©Ana Babac, Svenja Litzkendorf, Katharina Schmidt, Frédéric Pauer, Kathrin Damm, Martin Frank, Johann-Matthias Graf von
der Schulenburg. Originally published in the Interactive Journal of Medical Research (http://www.i-jmr.org/), 20.11.2017. This
is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in the Interactive Journal of Medical Research, is properly cited. The complete
bibliographic information, a link to the original publication on http://www.i-jmr.org/, as well as this copyright and license
information must be included.

Interact J Med Res 2017 | vol. 6 | iss. 2 | e23 | p. 16http://www.i-jmr.org/2017/2/e23/
(page number not for citation purposes)

Babac et alINTERACTIVE JOURNAL OF MEDICAL RESEARCH

XSL•FO
RenderX

http://dx.doi.org/10.1177/0163278707307899
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17986667&dopt=Abstract
http://www.jmir.org/2013/3/e47/
http://dx.doi.org/10.2196/jmir.2225
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23518816&dopt=Abstract
http://dx.doi.org/10.1111/j.1524-4733.2008.00470.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19900250&dopt=Abstract
http://www.i-jmr.org/2017/2/e23/
http://dx.doi.org/10.2196/ijmr.7352
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29158209&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

