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Abstract 

Objective  Our working group has developed a set of quality assessment tools for different types of patient information 
material. In this paper we review and evaluate these tools and their development process over the past eight years.

Methods  We compared the content and structure of quality assessment tools for websites, patient decision aids 
(PDAs), question prompt lists (QPLs), and videos. Using data from their various applications, we calculated inter-rater 
concordance using Kendall’s W.

Results  The assessment tools differ in content, structure and length, but many core aspects remained throughout 
the development over time. We found a relatively large variance regarding the amount of quality aspects combined 
into one item, which may influence the weighting of those aspects in the final scores of evaluated material. Inter-rater 
concordance was good in almost all applications of the tool. Subgroups of similar expertise showed higher concord-
ance rates than the overall agreement.

Conclusion  All four assessment tools are ready to be used by people of different expertise. However, varying exper-
tise may lead to some differences in the resulting assessments when using the tools. The lay and patient perspective 
needs to be further explored and taken into close consideration when refining the instruments.

Keywords  Patient information material, Quality assessment tool, Evaluation of development process, Inter-rater 
concordance, Oncology

Introduction
Many patients in general and cancer patients in particu-
lar show a high need for information regarding their con-
dition and treatment options [1–3]. With decisions of 
an often large scope and of far-reaching consequences, 

information and knowledge provide an essential basis 
for patients’ active involvement in the decision-making 
process [2, 4, 5]. While a personal conversation with the 
treating physician tends to be the preferred source of 
information [4, 5], evidence also suggests that patients 
may feel underinformed [6, 7] after consultations.

Consequently, many patients (as well as caregivers) 
resort to autonomous searches for additional informa-
tion for which the internet has become a major source 
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[5, 8–11]. One of the main challenges of potentially vital 
importance when searching for online information is to 
determine the quality and reliability of the search results 
[12], especially for people who have little experience with 
the subject itself or with the pitfalls of the internet in 
general. Most patients searching for information online 
are lay people regarding medical matters; when it comes 
to cancer patients, their average age is relatively high and, 
consequently, their average digital literacy often relatively 
low.

Clinicians, on the other hand, are often confronted 
with the problem of limited time opposing their patients’ 
need for in-depths information. Good-quality material to 
refer patients to is one possible way out of this dilemma. 
But again, it can be quite a challenge to determine how 
reliable the material is or how appropriate and under-
standable for the target audience.

The necessity for support in finding and assessing 
good-quality information online is evident; different sets 
of criteria exist in this regard, but they vary and are not 
commonly known to the average user. Authors and pub-
lishers of (online) health information only partly adhere 
to them [13–18], which may be due to a lack of awareness 
or to the criteria being too difficult to handle especially 
with regard to different types of patient information.

Websites in general provide a wide variety of types and 
quality of information. Authors range from established 
health care providers, individual practitioners, self-help 
groups, pharmaceutical companies to personal blogs and 
more. As a sub-genre of online information, videos pro-
vide a particular format which can be especially helpful 
for and is often preferred by people with literacy prob-
lems or simply those preferring audio-visual information 
to reading text on websites.

A more specific format designed to assist patients are 
patient decision aids (PDAs). They aim to provide the 
required information, which allows patients to assume 
an active part in the decision-making process regarding 
treatment, examinations or screenings.

Another tool for supporting patients’ information gath-
ering are question prompt lists (QPLs). They are designed 
to aid communication between patients and physicians 
during consultation so that both sides receive the impor-
tant information required for informed decisions and 
optimal treatment.

For all information formats, quality assessment to dis-
tinguish high-quality material from low-quality or even 
false and dangerous material is important. For written 
material there is a national and international consen-
sus on quality criteria as specified in publications and 
instruments like afgis, DISCERN or HONcode [19–23]. 
These emphasise first and foremost the importance of 

up-to-date evidence-based information from transpar-
ent and unbiased sources which can be understood by 
lay people. For other formats, no such criteria and instru-
ments exist, which consider the specialities of the respec-
tive format.

The aim of our working group therefore was, to develop 
a set of instruments for modern formats based on the 
consented criteria. Over the course of the past eight years 
(2014—2022), we have designed quality assessment tools 
for different types of (online available) patient informa-
tion: websites [13–16], patient decision aids (PDAs) 
[article submitted to BMC Medical Informatics and 
Decision-Making], question prompt lists (QPLs) [17], 
and videos.

The aim of this study is to analyse the resulting instru-
ments with respect to applicability and usefulness as well 
as inter-rater concordance. From there, we try to create a 
template of core criteria plus additional ones that can be 
used to evaluate the quality of different types of patient 
information.

Material and methods
Development and structure of the tools
To develop the respective instrument, we used a merged 
set of criteria developed in an expert consensus pro-
cess from several renowned instruments, guidelines and 
assessment tools on written patient information. With 
the internet having become an increasingly important 
source of information, we started out with the develop-
ment of criteria to assess the quality of websites contain-
ing patient information [13]. Based on those, the criteria 
for (online available) QPLs [17] and PDAs were devel-
oped next [article submitted to BMC Medical Informatics 
and Decision-Making]. The most recent tool eventually 
focussed on videos [article in progress].

For every format, we first systematically searched exist-
ing literature for instruments and criteria assessing the 
quality of patient information in the respective format, 
as well as general quality criteria for patient information. 
Items were then selected and adapted where necessary 
to fit the context – websites, PDAs, QPLs or videos. The 
resulting item lists were checked for completeness by at 
least three researchers, and context-specific items were 
added where necessary. For each format, a preliminary 
tool was developed and tested on two or three examples 
of the respective format by two to four different raters. 
Based on the results, the item lists and instructions were 
refined. After a second test run, the tools were finalized 
and then tested on a larger number of examples. Detailed 
information on the development process of each tool and 
on the incorporated sets of previously existing criteria 
can be retrieved from the respective publications.
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Each resulting tool comprises a list of single items 
which can be rated on a three-point Likert scale: com-
pletely fulfilled, in part fulfilled, not fulfilled. The tools 
differ in the assigned values: some use values between 0 
and 2, others between 1 and 3. The items are sorted in 
two categories: content criteria and formal criteria. The 
assessment tool for videos contains “user-oriented crite-
ria” as a third category.

The tools differ in their methods of calculating the final 
results of the assessment. The original tool for websites 
only builds sums of the assigned values of each item. The 
tools for PDAs and QPLs add the option to use the mean 
values of each subcategory of items, as well as transform-
ing the final result of an assessment into percentages. 
This last step allows for comparability if certain catego-
ries are not applicable to some of the publications which 
would otherwise leave those publications with a disad-
vantage in overall points.

Material
During the time from 2011 to 2022, these four assess-
ment tools were applied to different information mate-
rial. For each topic, we simulated a patient internet 
search and derived the top hits which then were assessed 
using the tool. Details of the search strategies and the 
information finally assessed are described in the respec-
tive publications.

•	 Websites:

o 77 websites containing patient information on 
oncology, evaluated by two raters (one medical stu-
dent, one physician) [13]

o 60 websites on cancer diets, evaluated by two 
raters (two students of medicine and medical 
informatics) [14]
o 50 websites on thyroid cancer, evaluated by four 
raters (one patient, two other lay people, one phy-
sician) [15]
o 96 German websites of oncologists and non-
medical practitioners, evaluated by two raters 
(both medical students) [16]

o 40 websites containing information on diet and 
nutrition for cancer patients, evaluated by four 
raters (two medical students, two lay people) [article 
submitted to Archives of Public Health]

•	 PDAs: 22 PDAs evaluated by four raters (two medical 
students, two physicians) [article submitted to BMC 
Medical Informatics and Decision-Making]

•	 QPLs: 46 QPLs specifically for cancer patients. evalu-
ated by four raters (two medical students, two physi-
cians) [17]

•	 Videos:

o 26 videos on complementary and alternative medi-
cine (CAM) in oncology evaluated by four raters 
(two medical students, two physicians) [article in 
progress]
o 30 videos on diet and nutrition for cancer patients 
evaluated by four raters (two medical students, two 
physicians) [article in progress]

Statistics
In order to assess the agreement between different raters of 
the same material Kendall’s coefficient of concordance (Ken-
dall’s W) was calculated, it being a relatively powerful alter-
native to the often used Cohen’s kappa, which is appropriate 
for nominal data but not for the ordinal data of these assess-
ments [24]. Within each study, publications were ranked for 
each rater separately according to their final value. Kendall’s 
W was then calculated for each type of publication using 
IBM SPSS Statistics Version 27.0. Level of significance was 
set at p < 0.05. We calculated overall coefficients including 
all raters, as well as coefficients for subgroups where possi-
ble, differentiating between expert raters (physicians), semi-
experts (medical students) and lay raters.

There is no universal interpretation of the resulting 
values of W, since interpretation depends on the field of 
application. In accordance with current literature and 
taking into account the complexity of most of the evalu-
ated material, we classify concordance levels over 0.5 as 
acceptable, over 0.65 as reasonable, over 0.8 as strong, 
over 0.9 as very strong [25, 26].

Results
Comparison of the tools
Overall, the four assessment tools contained a lot of simi-
larities with regard to the collected quality criteria. A 
detailed comparison of the tools is presented in Table 1. 
The website tool serves as basis for comparison since it 
was the first to be developed and the development of sub-
sequent tools used it as a basis to varying degrees.

A number of aspects stood out when comparing all 
four tools:

•	 When assorting items into main groups, most tools 
differentiate between content criteria and formal cri-
teria, but the tool for videos opened a third main cat-
egory of user-oriented criteria.

•	 Several items seem to be difficult to distinctly assign 
to either content or formal criteria; their assigned 
category differed across tools.

•	 There were rather vast differences regarding the num-
ber of aspects combined into one item. While some 
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tools contained fewer items comprising multiple ques-
tions, other tools separated those questions into multi-
ple items. As a result, certain aspects may be weighted 
differently between tools regarding their impact on the 
final score and thus regarding their importance for a 
final judgement of good or bad quality.

•	 The majority of items can be applied to different 
types of material. The tool for PDAs contained the 
largest number of specific items only applicable to 
this type of material; a few specific items were cre-
ated for QPLs and videos as well.

Looking at the changes over time, the following key 
evolvements were noticeable:

•	 Several items were altered to focus more on whether 
the material catered appropriately to its specific tar-
get group.

•	 The original idea that patient information should not 
touch on areas without confirmed information was 
dropped to focus on the demand for open communi-
cation of missing evidence.

•	 Additional criteria for web-based material were 
added while developing the tools for PDAs and QPLs, 
which would be equally applicable to and important 
for websites.

On the other hand, some of the original items from 
the website assessment tool were dropped in one or 
several of the later tools, even though they would have 
been applicable – like expertise of the authors/crea-
tors (dropped for videos), relevance of the information 
(dropped for PDAs), details on supplementary aids and 
additional information sources (dropped for PDAs and 
videos), focus on patient-relevant endpoints (dropped for 
QPLs and videos).

The apparent length of the tools differs considerably, 
which is due to a large extent to the different ways in 
which quality aspects were combined or separated into 
individual items, as can be seen in Table 2. Medium-spe-
cific items also contributed to this effect. A dissection of 
all four tools into individual quality aspects that are con-
sidered within the items is provided in additional file  1 
(original German versions).

Inter‑rater concordance
All tests of overall agreement between the raters were 
significant on a 5% level, meaning that the null hypoth-
esis W = 0 (no agreement among raters) could be 
rejected with 95% certainty in all applications of the 
tool. When differentiating for subgroups among raters 
(physicians, medical students, lay people), one tests did 
not reach significance on a 5% level, only if allowing 

for a risk of error of 10%: agreement between physi-
cians on QPLs (p = 0.097). It remains unclear whether 
the differences of the two ratings originated in factors 
pertaining to the tool, the source material, or the raters 
themselves.

Table 3 gives an overview of the different levels of con-
cordance between the raters, calculated for subgroups of 
raters where possible.

In 7 out of 9 applications of the tool, all inter-rater 
concordances were of 0.6 or higher. The lowest con-
cordance resulted from the assessment of websites on 
diet and nutrition for cancer patients (Kendall’s W over 
all 4 raters: 0.461 (total scores), 0.622 (content scores), 
0.525 (formal scores), 0.578 (specific criteria of the Ger-
man Nutrition Society—DGE)), where a high number of 
shared ranks complicates Kendall’s W as a measure for 
concordance.

The ratings of websites on thyroid cancer differed 
particularly between subgroups of raters: concordance 
between lay people was good at W = 0.739, while the 
other two raters consisting of one physician and one 
patient showed similarly good concordance at W = 0.725.

A general comparison of overall concordance rates to 
those within subgroups of raters showed that concord-
ance within subgroups is almost always higher than the 
overall concordance. The exception occurred in the 
assessments of PDAs and QPLs, where concordance 
among physicians was lower than the overall concord-
ance (physicians and medical students).

Discussion
The assessment tools for patient information which were 
regarded in this article, show some potential for their 
application not only within scientific research but also in 
clinical practice, possibly more so for medically trained 
than for lay people.

We found an overall good inter-rater concordance 
when tools were applied by medical students, physicians 
and lay people. Lowest concordance among all raters 
occurred for websites on thyroid cancer, websites on 
diet and nutrition, and oncological PDAs. For websites, 
these low levels are at least partly founded in differences 
between subgroups, as the concordance within those is 
substantially higher.

A pattern evolved of concordance within subgroups 
being usually better than the overall concordance – with 
the exception of concordance among physicians who 
evaluated PDAs and QPLs, which was relatively low 
(while that among medical students was very high). Each 
pair of physician raters was different, so the results can-
not be attributed to differences in opinion of two particu-
lar people. This phenomenon needs to be studied in more 
detail: The physicians’ different views of the tools or the 



Page 9 of 12Josfeld et al. BMC Medical Informatics and Decision Making          (2023) 23:111 	

source material may provide valuable insight on how to 
assess the quality of patient information.

The only patient acting as rater in these studies had a 
higher concordance with the physician than with the 
other two lay raters. This result can easily be explained 
if one assumes that this particular patient had already 
gained considerable experience and knowledge about 
their disease. However, this is an isolated incident. At 
which point patients’ expertise resembles more that of a 
physician than that of lay people unaffected by a specific 
disease would need to be a subject of further research.

Another interesting result was the substantially lower 
concordance among the same raters (two medical stu-
dents) when evaluating non-medical practitioners’ web-
sites as opposed to oncologists’ websites. A possible 

explanation may be that the wide variety of topics listed 
and methods offered on these websites requires rather 
extensive knowledge in order to assess the quality of the 
information – a type of knowledge that is not typically 
taught in medical school, so the expertise of the raters on 
these particular subjects may have differed considerably 
in this regard.

Again, this is an isolated incident which calls for more 
in-depth research. Considering all of the described 
aspects, however, the question clearly arises how well 
people with less expertise on medical topics – which 
applies to the vast majority of patients – will be able use 
assessment tools like these or other previously published 
lists of criteria to adequately assess the quality of patient 
information. Especially PDAs may be difficult to evaluate 
even for medical experts, as their objective is not only to 
inform patients of medical topics but also to assist in an 
often difficult process of reaching a decision about their 
health. Evaluating their quality may require expertise not 
only in the particular medical field but also in the many 
intrapsychic and interpersonal processes involved in 
human decision-making.

Looking at the actual content of the tools, it may not be 
advisable to try and sort items into two large categories 

Table 2  Comparison of length

Websites PDAs QPLs Videos

Number of items 24 42 42 19

Total number of 
aspects considered

47 57 58 52

Table 3  Inter-rater concordance of all past applications of the four assessment tools

a Kendall’s coefficient of concordance (Kendall’s W): 0 = no concordance, 1 = perfect concordance; all tests significant at p < 0.05 with two exceptions given in brackets 
(p < 0.1)
b German Nutrition Society (Deutsche Gesellschaft für Ernährung)
c Very little variance in scores resulted in many identical/shared ranks, making the interpretation of Kendall’s W difficult

Source material / concordancea Overall Physicians Medical 
students

Lay people Other

Oncology websites—total scores (n = 77; 2 raters) .881 / / /

Oncology websites—content scores .867 / / /

Oncology websites—formal scores .794 / / /

Websites on cancer diets (n = 60; 2 raters) .944

Thyroid cancer websites (n = 50; 4 raters) .516 / / .739 .725 
(patient—
physician)

Oncologists’ and NMPs’ websites (n = 96; 2 raters) .761 / / /

Oncologists’ websites (n = 49) .811 / / /

NMPs’ websites (n = 47) .691 / / /

Websites on diet and nutrition (n = 38; 4 raters) .461 / .673 .755

Websites on diet and nutrition—content scores .622 / .795 .781

Websites on diet and nutrition—formal scores .525c / .703c .620c

Websites on diet and nutrition – DGEb criteria .578c / .653c .659c

Oncological PDAs (n = 22; 4 raters) .663 .607 .909 /

Oncological QPLs (n = 46; 4 raters) .710 .640 (p = .097) .910 /

Videos on complementary and alternative medicine 
(n = 24; 4 raters)

.851 .939 .910 /

Videos on complementary medicine (n = 13) .752 .928 .877 /

Videos on alternative medicine (n = 11) .899 .961 .930 /

Videos on diet and nutrition (n = 29; 4 raters) .842 .868 .899 /
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of content and formal criteria, since many aspects appear 
to touch on both areas. However, grouping items into 
smaller categories allows to control the weighting of cer-
tain aspects by the number of items within each category. 
Final values can thus either be calculated on the basis 
of individual items (categories with more items have 
a higher impact on the overall result) or on the basis of 
each category’s mean value (every category contributes 
equally to the overall result).

Other sets of criteria in international literature also 
tend to use main categories [20, 27–29]. Their number, 
contents and degree of detail, however, differ consider-
ably. The difficulty of assigning items to clearly defined, 
selective categories appears to be a universal problem.

The differences between the tools in this review 
revealed some interesting developments over time. Some 
can be understood as a shift in focus which followed a 
certain ideal. For example, not dismissing topics without 
solid evidence allows the information material to educate 
about controversial or even potentially harmful topics 
which lack scientific evidence but may be of interest to 
patients. Leaving these topics out could lead to patients 
looking elsewhere for information and likely finding 
them in more problematic contexts. Including them may 
therefore even be beneficial; the quality criterion here is 
the clear communication of lack of evidence and what 
this means in terms of, for example, effectiveness and 
safety of a treatment.

Other changes were items added to the assessment 
tools for PDAs or QPLs which are applicable to websites 
as well and should be integrated into the website assess-
ment tool for future use.

Some items of the original tool appear to have been 
dropped or shortened in order to streamline the tool or 
because these items would be difficult to assess or under-
stand, especially for laypersons (e.g. whether field tests 
were carried out to evaluate the effectiveness of a PDA 
or QPL). Other items seem to have disappeared without 
externally apparent explanation.

Overall, some criteria seem to be essential when assess-
ing information in order to ensure that no false informa-
tion is provided and that patients are able to correctly 
understand and apply the information to their individual 
situation. Other criteria are of a more supplementary 
nature and add value to the material (such as providing 
further resources, feedback options for users etc.).

A final difficulty arises when applying one of the tools 
presented here to a single publication: No thresholds 
have yet been defined to differentiate between, for exam-
ple, low, acceptable, and good quality. So far, transform-
ing the final value into percentages offers the best option 
for an individual judgement on how well the assessed 

material meets the expectations. Again, this problem 
occurs with most other evaluation tools as well.

A 2005 review by Bernstam et  al. [30] had already 
found a plethora of different evaluation criteria and 
tools but judged most of them unfit for practical use by 
patients or even by physicians. Since then, some lists 
of criteria have become more established, especially in 
research but also as recommendations for patients. But 
the usability of such tools for the latter tends to come at 
the cost of comprehensiveness. Restricting a tools length 
to make it more approachable will mean reducing the 
quality aspects it can cover or combining many of them 
into a few items, which risks reducing the discrimina-
tory power and informative value. A possible solution to 
this dilemma may be the use of core criteria and supple-
mentary once – the former constituting a strictly neces-
sary set of criteria that determines whether a publication 
is trustworthy, the latter giving additional information 
about its value to users.

Research is needed regarding such tools’ sensitivity to 
a rater’s expertise. An in-depth analysis may reveal which 
quality aspects can be accurately evaluated indepen-
dently of expertise, which items require detailed expla-
nations or need to be broken down into several items in 
order to enhance inter-rater concordance across different 
levels of expertise.

Limitations
The result presented in this review are limited in their 
conclusiveness for a number of reasons. Methodically, 
the small number of raters in the original studies limits 
the conclusiveness of concordance rates. The differences 
in number and background (regarding expertise) of the 
raters in each study potentially reduce their compara-
bility. Kendall’s coefficient of inter-rater concordance is 
based on ranks which ultimately results in a compari-
son of intra-individual benchmarks of the raters. The 
tools appear well reliable when used to compare several 
publications of patient information and ranking them. 
However, their reliability regarding the absolute value of 
an assessment’s result still needs to be confirmed, which 
would be the basis for an objective measure of the kind of 
a threshold above which a publication can be considered 
good quality.

Another difficult aspect are the limited applications 
by lay-persons. This was due mainly to the difficulty 
in recruiting oncological patients who are already 
pressed for time and energy, to partake in these often 
lengthy evaluations. On the other hand, researchers 
need additional resources when presenting lay people 
with such a vast amount of information as has been 
used in these studies, to afterwards explain the quality 
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of the presented material and especially to point out 
any false information that may have been included, 
in case the assessment tools did not work sufficiently 
well for the test subjects. So far, raters of varying 
expertise but mostly from within the field of medicine 
in general and oncology in particular have used the 
tools. The results show potential but in order to evalu-
ate the applicability of these tools in clinical practice, 
an effort needs to be made to recruit lay raters and 
patients as well as physicians without active involve-
ment in scientific research, which we hope to achieve 
in future studies.

In this context, the raters’ original expertise on the 
topic should also be assessed, as well as their expertise 
at the end of the assessment process in order to iden-
tify potential learning effects which may influence the 
results.

While the current tools may be used to assess indi-
vidual content without comparison by using the results 
in percentages of an expected optimum, another future 
approach should be to find an evidence-based consensus 
on what is considered low, acceptable, or good quality on 
these scales to be clearly specified with their instructions 
for use.

Conclusion
The assessment tools referred to in this article are 
ready to be used in practice, especially when compar-
ing the quality of several publications of the same type. 
Researchers as well as clinicians and patients can employ 
them in their search for good-quality information mate-
rial or to assess the quality of a given body of publications 
addressing patients.

They still leave room for improvement, though, regard-
ing the optimal selection of criteria which would cover all 
relevant aspects without making the entire tool too com-
plex and unwieldy. A suggestion for simplifying their use 
would be to find ways for integrating them into digital 
solutions.

The lay perspective is needed in order to assess how 
well these tools can really be applied in practice. To this 
end, a more extensive evaluation should be conducted 
which also assesses the raters’ original expertise on the 
subject of the information material. It is entirely possible, 
that especially for complex topics no assessment tool is 
sufficient to find good-quality information without first 
developing the user’s own expertise.
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