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Abstract: This article examines the quality of weight loss information on the German language web and studies how
websites, likely to be accessed via popular web search engines, are evaluated by end users. Sixty-five websites were
identiﬁed and qualitatively examined with respect to content quality as deﬁned by the literature, as well as meta
information on design and structure of the page. In a further step, the same web pages were evaluated by non-expert
users in an online study. Deﬁciencies were found, both in terms of the quality of information on the websites, and with
respect to the search behaviour and the rating competence of users. Many of the examined web pages showed little or
no relevance for weight loss and 46% of the pages covered a maximum of only 3 of the 18 content criteria. Signiﬁcant
diﬀerences in results were identiﬁed for websites of diﬀerent type. Media websites covered most criteria (M = 5.5, SD
= 2.66), followed by commercial sites (M = 4.10, SD = 2.54). Nonproﬁt sites contained the fewest content criteria (M =
2.72, SD = 2.7), but made the least number of unsubstantiated claims and met the most design criteria. In the majority
of cases, agreement between participant ratings was found to be poor to moderate. They also generally found fewer
content criteria than the gold standard suggested, but gave higher quality ratings and underestimated the proportion
of unsubstantiated claims. We conclude that users have low expectations for weight loss information on the Internet or
are inﬂuenced by criteria other than content when assessing quality.
Keywords: Weight-loss; quality of information; web search; credibility assessment; information seeking.

1. Introduction
Obesity rates in Germany have grown rapidly over the
past decades. While only 37% of the German population
were overweight in 2005 [1], by 2015, 67.1% of adult men
and 53% of adult women were overweight [2]. The
number of obese individuals has almost doubled in the
same time period. Being overweight, in particular when
this is to the level of obesity, is currently one of the largest
health risks, as it increases the risk of diabetes, cancer and
cardiovascular diseases, making this a huge societal
problem [1].
The state endorses measures that inform on the
advantages of a healthy and active lifestyle in order to

prevent obesity [2]; the Internet being a primary channel
for distributing such information. Ninety percent of
Germans use the Internet [3] and two thirds of Internet
users older than ten years search for health information
online [4]. As such, the Internet is a corner stone of health
education for German adolescents and adults [5].
The Internet, however, also poses great risks as
misinformation can be distributed at an alarming rate [6].
This is also true of weight loss and nutrition information
as previous investigations have evidenced [7–9]. Most
Google searches mainly return commercial or media sites
as opposed to oﬃcial or solely informational sources, but
as previous research has shown, commercial sites are
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often qualitatively inferior to others [10]. This discrepancy
between website types may also apply to weight loss
information, since commercial sites pursue diﬀerent goals
to non-proﬁt or media sites. There is a large amount of
weight loss information available on the web and the
incorrect application of such information can have
detrimental consequences. Inadequate diets for weight
loss can lead to long term weight gain or even cause eating
disorders [1,11,12]. Information overload and the large
quantities of low quality information on the Internet pose
a problem, particularly for health related topics, since
people do not look for such information on a regular basis
and therefore have neither speciﬁc trusted sources, nor
are they proﬁcient in properly evaluating a sites’ quality
[8,13].
Previous examinations of health and weight loss
information on the Internet have shown that there is a
lack of quality and consistency in content [14–17]. Most of
the current literature, however, either evaluated only
structural criteria or so-called “credibility indicators” [16]
or focused on a narrow subject within weight loss
information such as bariatric surgery [17]. In their work,
Modave and colleagues [15] showed that only one ﬁfth of
English language websites retrieved with topical queries
on the Google search engine contained more than 50% of
relevant information pertaining to nutrition, physical
activity and behaviour changes and found vast diﬀerences
in the amount of available information on diﬀerent weight
loss related topics. Unfortunately, most people rely on the
search engine’s ranking when looking for information [18,
19]. Given the low quality of weight loss information on
the Internet, this approach is precarious. Furthermore the
health literacy of half of the German population can be
classiﬁed as problematic [9], resulting in diﬃculties when
judging the quality of health information. Relevant
literature has found large diﬀerences between expert and
non-expert credibility judgements of American health
sites, with non-expert users judging more subjectively
than experts [20]. Thus, it is important to assess the
quality of accessible weight loss information on the
Internet to detect potential deﬁciencies and examine how
users perceive the quality of such information.
Although attaining information in their native
language is one of the most important factors for Internet
users in Germany [21], there are no current studies
dealing with the quality of weight loss information on
German websites. This study examines the quality of
weight loss information on German websites using a
mixed-methods approach. The goal being to answer the
following research questions (RQ):

RQ1: What is the quality of accessible weight loss
information on German websites?
RQ2: Are certain weight loss topics covered more
adequately than others?
RQ3: Is there a diﬀerence in quality across website
types?
RQ4: How do users evaluate websites pertaining to
weight loss?
RQ5: Which criteria inﬂuence users in their evaluation?
2. Methods
To achieve a representative pool of weight loss queries
and websites likely to be submitted and received we
applied a multi-staged process. An initial study identiﬁed
common search engine queries pertaining to weight loss.
These were submitted to Google Trends, which provided
the most popular related queries submitted to Google in
the previous year. These queries were then submitted to
Google to identify high ranking websites returned.
Sixty-five retrieved websites were subsequently
examined qualitatively with respect to content quality, as
well as meta information such as design and page
structure. The same pages were then evaluated by nonexpert users, in order to assess the average user’s rating
competency.
2.1. Identifying common search queries and results
Relevant queries were generated using two simulated
work task situations [22] outlining information needs
pertaining to weight loss in an initial online study:
Situation 1:
At your last appointment with your General Practitioner, he
pointed out that your BMI is in the overweight range. He listed
various health risks associated with greatly increased weight and
advised you to adopt a healthier lifestyle to lose weight. After
the appointment, you want to look for diﬀerent ways to lose
weight on the Internet.
Situation 2:
You have tried multiple weight loss diets, but always struggled
with the yoyo eﬀect. You ﬁnd it diﬃcult to integrate weight loss
diets in your everyday life, as they are usually associated with
increased eﬀort (i.e. counting calories). After the last diet failed
again, you decided to change your approach. Instead of a short
term weight loss, that will not last, you want to attempt a
lifestyle change, that will help you lose weight in the long term.
To do this, you ﬁrst want to ﬁnd information on how to live
healthier and lose weight in the process on the Internet.
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The recruitment process was tailored such that
individuals who could relate to the scenarios took part.
Two sources of participants were a self-help group for
obese people and a group preparing for bariatric surgery.
We also included individuals who were not obese, since
we expected anyone to be eligible to look for weight loss
information online, as long as they are not satisﬁed with
their current weight, regardless of their actual body mass
index. Twenty-six of the 40 participants were female.
Participants were aged between 20 and 71 years old (M =
42, SD = 12.29). 72.5% of participants described
themselves as currently wanting to lose weight. Sixty-five
percent had attempted to lose weight within the past six
months. The 147 resulting queries were coded and
assigned to thematic categories. Using Google Trends
(https://trends.google.de/trends/?geo=DE), we identiﬁed
the 26 most commonly searched queries in Germany over
the past year for each of these categories, such that the
proportion with which the categories occurred in the

initial study was kept (see Table 1). We used Google
Trends as this was successfully applied in previous studies
of websites on the English and Spanish language web [15,
23].
The resulting queries were submitted to Google, the
most used search engine in Germany [24]. For each query
the ﬁrst three retrieved sites were considered for
evaluation. Since sponsored sites are less frequently
opened than others [25], we only included non-sponsored
search results. A few sites had to be discarded as they
were non-informational in nature or only locally relevant.
One site appeared in three of the results pages. The 67
resulting sites were separated by provider and classiﬁed
into three categories: commercial (20), media (29) and
non-proﬁt (18). Ten of the 18 non-proﬁt sites were
Wikipedia articles. Two of 67 sites (one media, one
commercial) were taken oﬄine over the course of the
study and could, therefore, not be included in the quality
evaluations in part 4.

Table 1. Chosen queries by category and category frequency
Category
Vegetarian/Vegan
Physical activity

No. Codes
(No. mentions)
6 (7)
7 (7)

Obesity and medicine

9 (13)

BMI

4 (5)

Diet

12 (16)

Dietary change

7 (16)

Nutrition

31 (45)

Specific diets and techniques

13 (18)

Yoyo effect

6 (10)

Weight loss generally

28 (53)

Health
Keep weight

4 (6)
2 (4)

Most frequent queries
vegetarisch
Muskelaufbau
Schilddrüse
Insulin
BMI
Diät
Diätplan
Ernährungsumstellung
Ernährung umstellen
Fasten
gesund essen
gesunde Ernährung
Kalorientabelle
Rezepte zum Abnehmen
Low Carb
Intervallfasten
Keto
Jojo-Eﬀekt
Abnehmen
Übergewicht
schnell abnehmen
abnehmen ohne Sport
Gewichtsreduktion
gesund abnehmen
gesund leben
Gewicht halten

Approximate English
translation
vegetarian
muscle building
thyroid
insulin
BMI
diet
diet plan
diet change
change diet
fasting
eat healthy
healthy nutrition
calorie table
weight loss recipes
low carb
interval fasting
keto
yoyo effect
losing weight
overweight
lose weight fast
lose weight without sports
weight reduction
lose weight healthily
live healthily
keep weight
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2.2. Evaluation criteria
The criteria, against which pages were evaluated were
derived from current weight loss guidelines by the WHO
[26, 27], the German DGE [28] and DAG [29], as well as a
related study [15] serving as content criteria pertaining to
nutrition, physical activity, behavioural changes,
pharmacotherapy and surgical options. The structure was
adapted from the evaluation form of a recent study on the
quality of English language websites relating to dieting
and weight loss [15]. Content criteria were included in
form of checkboxes. Criteria were, for example, balancing
the energy input and output (nutrition), strengthening
major muscle groups twice a week (physical activity) or
self-monitoring (behaviour change). The complete
evaluation form can be found in the appendix.
A ﬁve-point Likert scale indicated the quality of each
topic, ranging from “no mention” over “poor”, “average”
and “good” to “very good”. We also included certain
design criteria, such as the usage of hyperlinks, the
structure of the site and the colour scheme and the share
of unsubstantiated claims in each category and overall in
the evaluation form. The quality rating for each topic
depended on the number of criteria covered by the site
and the share of unsubstantiated claims regarding the
topic.
All websites were evaluated against these criteria
twice by the lead author. The two evaluations were
conducted two months apart and tested for intra-rater
reliability to ensure the validity of the evaluations.
Checkboxes were tested using Cohen’s Kappa, Likert
scales were tested with squared Cohen’s Kappa. Mean
agreement was 0.76 (SD = 0.17) on checkboxes and 0.61
(SD = 0.34) on Likert scales. 31 sites scored almost perfect
results of 0.8 or higher on checkboxes. Agreement on
Likert scales was only in the almost perfect range for 20
sites, however, the median Kappa score on Likert scales
was 0.72, indicating that agreement on half of the sites
was rather high. In a further iteration, individual points
were reconsidered by rereading the corresponding
articles, in order to achieve perfect agreements and end
up with a single evaluation per site. These evaluations
were used as gold standard for user evaluations in later
analyses.
The evaluation form was then distributed to nonexpert users by means of an online survey. Participants
were asked to answer a few personal questions regarding
their health literacy and behaviour before rating websites.
Each participant was allocated one article from each
category at random and in a random order. Participants
were asked to rank the three viewed sites by preference

at the end of the study. They also had the chance to
describe what positively or negatively inﬂuenced their
quality ratings for each site and why they ranked the sites
in a certain way. The online study was shared to
SurveyCircle (https://www.surveycircle.com/de/) and a
Facebook group for people with obesity. The survey was
online between August 17, 2019 and September 30, 2019.
2.3. Meta data
Beyond the content criteria, relevant meta data were also
recorded for all websites. This included information
regarding the author of the site and their qualiﬁcation, the
publication date, the length and readability and the
presence of advertisements. Authorship: 55% of sites
(eight commercial, 14 media, 14 non-proﬁt) gave no
information on the author. In 26% of cases (eight
commercial, ten media), the author was named, but there
was no mention of their qualiﬁcation. Nevertheless, all but
seven sites (three commercial, four media) provided
contact information. Date: 21 articles were published or
updated in 2019, eight in 2018, eight were older. The
remaining sites provided no publication date. Length:
Articles were between 536 and 13,420 words in length.
Non-proﬁt sites were longest on average (M = 3079.667,
SD = 3070), followed by commercial sites (M = 2776.687,
SD = 1370.4). Media sites were shortest (M = 2506, SD =
1537.42). Due to the large standard deviation, a KruskallWallis test did not show signiﬁcant diﬀerences in length
between website types. Readability: Readability was
determined using an online text analysis tool
(http://www.schreiblabor.com/textanalyse/) to calculate
the Flesch Reading Ease (Flesch Index) [30] adapted for
German texts. Results varied between 12 (hard to read)
and 69 (easy to read). Non-proﬁt sites were hardest to
read (M = 34.11, SD = 8.1), while media (M = 51.83, SD =
11.25) and commercial sites (M = 47.4, SD = 8.17) were
easier. A one-way ANOVA showed a signiﬁcant main eﬀect
F(2) = 19.24, p < .001, ηp2 = .375 across website types, with
signiﬁcant diﬀerences between non-proﬁt and other sites
(p < .001). Since there is an expectation that non-proﬁt
sites are higher quality than other types, this is
problematic, especially considering the low health literacy
in Germany [9]. Wikipedia articles yielded the lowest
readability scores (M = 32.44, SD = 6.42). Advertisement:
It was documented whether the sites and the main text
were ad-free. Since content-relevant adverts can
negatively impact a sites’ perceived credibility [31], we
also determined, whether adverts were relevant to the
sites’ content. We also determined if any of the sites could
be interpreted as so-called advertorials, editorial articles,
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with the intent to advertise a certain product. These types
of articles are seldom recognised as commercial content
by readers and are as such more successful than
traditional advertising [32]. Sixteen sites (ten commercial,
six media) were identiﬁed as advertorials, and only 23
sites were completely ad-free (two commercial, four
media, 17 non-proﬁt). Of the 44 sites with ads, 24 had
advertisements in the main text and 18 had at least
partially targeted ads. Ninety percent of commercial and
86% of media sites included some form of advertisement.
3. Results
Generally, the results pertaining to quality content were
disappointing. No single site covered more than 55.56% of
content criteria. Only in three cases a quality rating of
“very good” concerning single content subjects was given.
Nutrition and behavioural change were especially prone
to unsubstantiated claims.
3.1. Website evaluation
Out of the ﬁve high-level content criteria themes,
nutrition was the best covered subject. Still, on average
only two of four criteria were detected (SD = 1.15). Only
25% of sites covered more than two recommended items.
47 sites recommended to focus on speciﬁc foods, 45 to
avoid speciﬁc foods, and 32 covered the balance of energy
input and output. Only six of the evaluated sites gave the
advise to limit salt intake.
Fifty percent of sites covered one of the items
recommended for behavioural change, 25% covered three
or more of the ﬁve items. The most commonly covered
item was improving diet or physical activity (36 sites),
followed by ﬁnding and addressing barriers to change (24
sites). Eighteen sites discussed behavioural management
activities and strategies to maintain lifestyle changes, and
16 discussed self-monitoring. On average, 1.68 (SD = 1.65)
single criteria items were mentioned.
Only 25% of sites gave at least one recommendation
pertaining to physical activity, with 11 sites
recommending the strengthening of major muscle groups
two times a week. Less than one item was discussed on
average (M = 0.54, SD = 0.77).
Only
two
sites
gave
information
about
pharmacotherapy and three about surgical options.
Media sites generally covered the most criteria regarding
nutrition, physical activity and behavioural change. It was
also apparent that the retrieved non-proﬁt sites, in
particular, were occasionally non-relevant to the subject
and often covered no criteria at all (see Table 2).

Table 2. Average number of covered criteria per topic and
site type: mean (SD)
Nutrition
Commercial
Media
Non-profit

2.00 (1.25)
2.39 (0.87)
2.03 (1.15)

Physical
activity
0.42 (0.84)
0.71 (0.81)
0.39 (0.61)

Behaviour
change
1.68 (1.67)
2.36 (1.70)
0.61 (0.85)

A Kruskall-Wallis test was employed to determine
diﬀerences in the overall number of criteria covered
between site types. There was a signiﬁcant main eﬀect
H(2) = 10.79, p = .004, ηp2 = .142, which was further
investigated using a Dunn posthoc test. Diﬀerences were
signiﬁcant between non-proﬁt and media sites (p = .003),
with media sites covering the most subjects (M = 5.5, SD =
2.66) and non-proﬁt sites the fewest (M = 2.72, SD = 2.7).
Commercial sites (M = 4.1, SD = 2.54) showed no
signiﬁcant diﬀerences to other site types. Across all types,
only 4.32 (SD = 2.84) out of 18 criteria were covered on
average. Only two sites managed to cover 10 criteria (one
commercial, one media). 46.15% covered less than four.
3.1.1. Unsubstantiated claims
Unsubstantiated claims were most common among media
sites with regard to single topics. Only four non-proﬁt sites
contained unsubstantiated claims. On the other hand,
only three sites of media and commercial, respectively,
did not contain any unsubstantiated claims.
Topics that were covered more extensively were also
more likely to include unsubstantiated claims.
Commercial (rτ = .438, p < .015) and media sites (rτ = .530,
p < .001) both had a strong correlation between the
number of criteria covered and the number of
unsubstantiated claims across subjects. The overall
percentage of unsubstantiated claims was fairly high
across all types of sites, with non-proﬁt sites having the
smallest share of unsubstantiated claims on average (all
sites: M = 63.37, SD = 38.66, media: M = 70.54, SD = 36.88,
commercial: M = 78.89, SD = 28.81, non-proﬁt: M = 35.83,
SD = 37.82). Often, no sources were indicated at all,
causing all claims to be judged as unsubstantiated.
While a lot of these claims were rather harmless in
nature, some can be deemed as manipulative, often
causing unrealistic expectations. As an example, one site
blamed dairy products for illnesses, such as respiratory
infects and chronic headaches [33], another introduced a
diet that would supposedly cause a weight loss of ﬁve
kilograms within the ﬁrst week [34], with none of the
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sources cited proving more than three kilograms of weight
loss per week [35,36]. This could cause a rapid loss of
motivation if the promised results are not achieved,
leading to people blaming themselves for their “failure” to
lose weight as expected.
3.1.2. Quality ratings
As in Modave et al. [15], the quality ratings were derived
from the number of covered criteria and the
unsubstantiated claims. Quality was thus rated highest for
the topics nutrition and behaviour change. Only in three
cases, however, was a rating of “very good” achieved,
meaning that all criteria of a topic were covered. A rating
of “very good” was given once on the topic nutrition
(commercial), and twice on behaviour change
(commercial, media). In 28 cases, the rating was “good”.
None of the sites achieved good ratings across all topics.
Most sites were rated as “average” across topics, with the
exception of pharmacotherapy and surgical options,
which were rarely covered at all (see Figure 3). Only one
site was rated “average” on pharmacotherapy (non-proﬁt)
and surgical options (media), respectively. Two sites
received a rating of “poor” for pharmacotherapy (one
media, one non-proﬁt) and one for surgical options (nonproﬁt).
3.1.3 Design
Non-proﬁt sites fulﬁlled most of the seven design criteria
(M = 4.44, SD = 0.51), followed by commercial (M = 3.26,
SD = 1.28) and media sites (M = 3.11, SD = 1.03). The
Kruskal-Wallis test yielded a signiﬁcant main eﬀect H(2) =
20.249, p < .001, ηp2 = .294. The posthoc Dunn test showed
signiﬁcant diﬀerences between non-proﬁt sites and the
other types (p < .001). Non-proﬁt sites were most likely to
include proper citation (61.1%) and hyperlinks (61.1%),
have a competent author (44.4%) and use relevant and
adequate graphics (44.4%). Media sites most often had
minimal page layering (46.4%). Commercial sites did not
perform best on any of the design criteria. 90.8% of sites
had a distinguishable structure and 98.4% had
appropriate font and background colours, without major
diﬀerences between site types.
3.2. Survey results
In total, 103 people took part in the online survey, 95
through the platform SurveyCircle. Due to the diﬀering
sizes of the website type groups, commercial and nonproﬁt sites were rated between six and seven, media
between three and four times. Participants were aged
between 16 and 90 years old (M = 29.27, SD = 11.48).

73.7% of participants were female. The majority were
students (62.1%) and had some kind of college degree
(64.2%). 27.2% were employed. The high percentage of
female participants aligns with relevant literature, which
shows that women are more interested in weight loss
than men [37]. 72.8% of participants were younger than
30 years and as such belong to the group of heavy Internet
users in Germany [38]. Only 11 participants claimed that
they never use the Internet to look for weight loss
information. The majority of participants indicated, that
they had trouble losing or keeping their weight and almost
half (49 participants) admitted to trying trend diets in the
past. Participants were asked 17 questions pertaining to
their health behaviour, information behaviour, previous
knowledge on the subject, and weight satisfaction.
On average, participants took 17.5 minutes to
complete the survey. There was a weak correlation,
between the overall length of allocated texts and time
spent on the survey (rτ = .095, p = .013), however, the
length of individual articles had no impact on the time
participants spent rating them. Similarly, the readability of
texts did not inﬂuence the time spent on the rating.
3.2.1. Agreement
To determine inter-rater reliability, the evaluations were
divided into diﬀerent sets. The purpose behind this was to
ﬁnd out on what level of granularity participant
agreement was highest.
Set 1 included only the single criteria in form of
checkboxes, and had the potential to show whether
participants agreed on the presence or absence of the
individual criteria. Since many of the criteria were similar
to others and open for interpretation to a certain degree,
agreement on this set was expected to be rather low.
Agreement on set 1 was measured using Fleiss’ Kappa.
Set 2 was made up of sub scores pertaining to the
diﬀerent topics. It consisted of the number of checked
criteria per topic, the total score of quality ratings, the
quality ratings for the entire site, and the percentage of
unsubstantiated claims for the entire site. Since
distinguishing between individual criteria may have been
a hard task for participants, we assessed whether
agreement on the number of checked criteria per topic
was higher. This would show that participants agreed on
the presence or absence of certain information, even if
they struggled to reliably assign labels to information into
individual criteria. The same applies to unsubstantiated
claims. It is cognitively challenging to classify claims as
belonging to a certain topic, which is why we only included
the percentage assigned for the entire site in this set.
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Quality ratings were expected to be more subjective than
the other parts of the survey. We therefore included the
total score of quality ratings given for the topics and the
quality ratings given by users on the entire site.
Set 3 consisted of all total scores (total number of
checked content criteria, number of checked design
criteria, total score of quality ratings). With this set we
aimed to discover to what extent users agreed on the
overall content and quality of sites, independent of
content categories and unsubstantiated claims. Set 2 and
set 3 were evaluated using Krippendorﬀ’s Alpha for ratio
scales and multiple raters. Another factor was the time
spent on the website, and how it inﬂuences the inter-rater
reliability.
Generally, Set 1 yielded the lowest and Set 2 the
highest inter-rater reliability scores. This demonstrates
that users, although often unsure about single criteria, do
agree about how well a site covers diﬀerent topics overall.
Further tests showed that agreement on unsubstantiated
claims and quality scores on single criteria was especially
poor. The average inter-rater reliability score never
reached more than 0.61 on either quality or
unsubstantiated claims and dropped as low as -0.13 for
unsubstantiated claims.
A possible explanation for this is that properly
determining the percentage of unsubstantiated claims
(particularly in longer web sites) would take more time
than most participants were willing to give, thus
participants simply provided subjective estimates.

Agreement was lowest on non-proﬁt sites, on all sets
but Set 1, including agreement on unsubstantiated claims
and quality only, regardless of the time participants spent
rating the sites. A possible reason for this might be the
hard readability of the non-proﬁt sites compared to
others.
Removing participants who spent less time on each
site before providing their scores resulted in higher
agreement. Doing this systematically, as depicted in
Figure 1, results in an initial peak around the 100 second
mark. It is likely, that participants who spent less than 100
seconds per site, were not paying suﬃcient attention to
properly complete the survey. As a result, they were
excluded in all further analyses. At this mark, inter-rater
reliability scores for Set 2 ranged between .199 and .917,
with a mean of .59 (SD = .18), which is slightly lower than
the cut-oﬀ point to substantial agreement (.61).
To ﬁnd out whether agreement was inﬂuenced by
participants’ health behavior or previous knowledge, we
tested for correlations between agreement and the
answers given by participants at the beginning of the
survey. None of the correlations were signiﬁcant.
However, a high readability score positively correlated
with higher agreement (rs = .39, p < .001). Moreover, adfree sites had lower agreement (rs = -.33, p < .001). Five
participants also achieved high agreement ratings (> .8) on
two sites, while seven participants had especially low
ratings (< .375) twice. This indicates that health behavior
and previous knowledge has at least some eﬀect on the
reliability of the evaluation.

Figure 1. Agreement on diﬀerent sets depending on the time spent rating sites
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3.2.2. Relevance, credibility and ranks
Twenty-one sites were deemed non-relevant for weight
loss by all participants (ﬁve commercial, seven media, nine
non-proﬁt). Media sites were seen as relevant in 41.78%
of cases, commercial sites in 34.25% and non-proﬁt sites
in 21.33%. 23 sites were not seen as credible by all
participants (14 media, seven commercial, two nonproﬁt). Pearson’s Chi-squared test showed signiﬁcant
diﬀerences between judgements and site type for both
relevance (X²(2, N = 227) = 7.45, p = .024) and credibility
(X²(2, N = 227) = 13.74, p = .001).
There were signiﬁcant diﬀerences in relevance
between media and non-proﬁt sites (p = .027) and
credibility diﬀerences between non-proﬁt and
commercial (p = .013), as well as non-proﬁt and media
sites (p < .001). In 52% of cases, non-proﬁt sites conveyed
new knowledge to individual participants, while only
37.97% of media and 32.88% of commercial sites
managed to do the same. Overall, it became apparent that
the majority of the sites retrieved in the study are not able
to provide new knowledge, even when a user’s health
literacy is comparatively low, as the sites often only
convey surface-level knowledge or are irrelevant to the
actual information need.
When ranking the evaluated websites according to
preference, participants ranked non-proﬁt sites highest
on average (M = 1.91, SD = 0.84), followed by media sites
(M = 1.97, SD = 0.79). Commercial sites were ranked
lowest (M = 2.12, SD = 0.82). Even though there was no
signiﬁcant main eﬀect, it is notable that non-proﬁt sites
were ranked highest, even though they were the most
frequent to be judged irrelevant.
3.2.3. Reasons for quality judgements and rankings
Participants were given the chance to explain why they
had a positive or negative impression of a site in free-text
ﬁelds. Their answers were coded by content using the R
package RQDA (http://rqda.r-forge.r-project.org). Each
code was then allocated to a category. The resulting
categories in descending order of frequency: Content,
quality, sources, design, and type of website. The most
common codes and their frequencies are outlined in Table
3. Participants criticised, for example, a lack of relevant
sources, a lack of relevant content, a lack of in-depth
information, a lack of critical reﬂection, or a lack of

respectability. Some participants commented on speciﬁc
citations given by the articles, evaluating their quality and
reputability. Sites that oﬀered new knowledge, practical
tips or a good overview of the topic, used good graphics
and were well structured were praised. Some participants
were also guided in their judgement by their previous
opinion on certain sites, as for example Wikipedia.

Table 3. Most common reasons for participants’
impressions of a site
Code
Missing sources
Valuable information
Missing reputability
Proper indication of sources
Appearance
Irrelevant
Missing/superﬁcial information
Little benefit
Reputability
Advertisement/sale
No new knowledge
Website/provider
Confusing structure
Good structure
Readability/interest
Gives overview
Diverse information
One-sided information
Comprehensive

Mentions

Category

32
24
21
21
19
19
19
19
17
16
15
14
14
13
13
12
12
11
9

Sources
Content
Quality
Sources
Design
Content
Content
Content
Quality
Quality
Content
Site type
Design
Design
Quality
Content
Content
Content
Content

3.3. Gold standard vs participant evaluation
After examining the participants’ evaluations and the
inter-reliability between participants, participants’ ratings
were compared to the gold standard in order to ﬁnd
speciﬁc areas, where Internet users misjudge online
content.
Including the gold-standard evaluations caused a slight
increase of inter-rater reliability across all three sets and
the quality ratings. On the other hand, agreement
dropped when only the unsubstantiated claims were
tested (see Table 4). A Kruskall-Wallis test showed, that
none of the diﬀerences in agreement were signiﬁcant.
Nevertheless, diﬀerences can be observed between the
rating behaviour of participants and the author.
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Table 4. Inter-rater reliability scores between participants with and without including the gold standard: mean (SD)

Commercial
Participants only
incl. gold standard
Media
Participants only
incl. gold standard
Non-profit
Participants only
incl. gold standard

Set 1

Set 2

Set 3

Quality

Unsubstantiated
claims

0.38 (0.15)
0.44 (0.13)

0.61 (0.18)
0.63 (0.18)

0.44 (0.19)
0.47 (0.23)

0.35 (0.34)
0.38 (0.30)

0.16 (0.22)
0.03 (0.12)

0.33 (0.18)
0.42 (0.14)

0.63 (0.17)
0.65 (0.14)

0.47 (0.22)
0.49 (0.18)

0.31 (0.40)
0.47 (0.27)

0.13 (0.30)
-0.01 (0.21)

0.37 (0.23)
0.44 (0.19)

0.49 (0.18)
0.50 (0.15)

0.27 (0.20)
0.27 (0.20)

0.16 (0.31)
0.26 (0.34)

-0.07 (0.13)
-0.12 (0.10)

Participants tended to select fewer checkboxes (M =
3.27, SD = 2.38) than the author (M = 4.32, SD = 2.84), but
the totals of the quality scores assigned by participants
were higher (participants: M = 7.4, SD = 4.13, author: M =
3.81, SD = 2.57) on average. Participants also
underestimated the share of unsubstantiated claims
(participants: M = 43.85, SD = 31.15, author: M = 65.75, SD
= 38.24). The Kruskall-Wallis test showed signiﬁcant main
eﬀects between participants and the author for
checkboxes (H(1) = 7.54, p = .006, ηp2 = .018), as well as
quality ratings (H(1) = 43.168, p < .001, ηp2 = .113) and
unsubstantiated claims (H(1) = 18.168, p < .001, ηp2 =
.046). Among the checkboxes, the strongest diﬀerences
were visible in the topic nutrition among non-proﬁt sites

and the topics nutrition, physical activity and behavioural
change among the media sites (see Figure 2).
Quality ratings diﬀered mostly with respect to
nutrition, physical activity and behaviour change across all
site types (see Figure 3). Pharmacotherapy and surgical
options showed fewer diﬀerences between raters, as they
were not mentioned at all on most sites.
Diﬀerences in evaluation of unsubstantiated claims
between the author and participants were especially high
for commercial and media sites (see Figure 4). The ﬁndings
presented in this section paint a picture of superﬁcial
participant rating behaviour leading to disagreement with
the author’s more rigorous analysis.

Figure 2. Number of Checkboxes checked by participants and in gold standard across website types
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Figure 3. Quality ratings given by participants and in gold standard across website types

Figure 4. Share of unsubstantiated claims indicated by
participants and the gold standard across sites

4. Discussion
This section reﬂects on the presented results in the
context of our research questions.
RQ1: What is the quality of accessible weight loss
information on German websites?
The sample of 65 retrieved websites, likely to be found
when looking for weight loss information on Google
demonstrates that the quality of such information in the
German language web is far from perfect. Some of the
sites covered a few of the criteria recommended for
weight loss by oﬃcial sources, however, they often
propagated nonscientiﬁc information and contain a large

share of unsubstantiated claims. None of the sites covered
more than 55.56% of the recommendations and only few
of the sites achieved a quality rating higher than
“average”. This aligns with similar ﬁndings for English and
Spanish language websites [15,23].
Another outcome is that many of the sites returned by
Google were not relevant to the topic at all. This also
reﬂects on some of the queries collected in the initial
study (i.e. “thyroid”), which are more focused on medical
reasons for overweight rather than a healthy diet or
lifestyle changes. Since most of the queries were also
rather short, consisting of only one or two words, they did
not give enough context for a search engine to return
relevant results. Simply changing the query "thyroid" to
"thyroid overweight" might return more relevant results.
This reveals another possible diﬃculty in providing and
ﬁnding weight loss information online, namely a lack of
Internet users’ information retrieval skills.
RQ2: Are certain weight loss topics covered more
adequately than others?
While the previous study for English language websites
indicated that mainly nutrition and physical activity are
covered in weight loss [15], German websites seem to
place additional emphasis on behavioural change. That is
changes which can oﬀer users the chance to achieve a
long-term lifestyle change. Information on pharmacotherapy and surgical options was scarce, even though
these topics would be especially valuable to people with
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severe obesity. In addition, only few sites provided
suﬃcient information about physical activity, an integral
part to a healthy lifestyle. Many sites recommended to do
“enough” sports, however few elaborated on what
“enough” actually means. One explanation for this could
be the high rate of female participants in the initial study
which sourced the seed queries, as women are more likely
to change their nutrition in order to lose weight, while
men are more likely to change their activity levels [39].
RQ3: Is there a diﬀerence in quality across website types?
Even though many of the non-proﬁt sites retrieved were
irrelevant to weight loss, these provided appropriate
sources for their claims most often, had the fewest
advertisements and were deemed most credible by
participants. On the other hand, much of the information
they oﬀered was not really suitable for daily life and as
such they did not seem very useful to participants, and
were more suited as a general overview. Commercial sites
covered more criteria but provided many unsubstantiated
claims. Media sites covered the most criteria overall. The
results reveal that it is diﬃcult to ﬁnd relevant, German
non-proﬁt sites using popular queries and the challenging
readability of non-proﬁt sites may make it even harder to
comprehend the information provided. Moreover, just
four of the sites returned were published by governmentfunded organisations.
These ﬁndings underline the importance of working
towards making more oﬃcial resources available through
common google queries, so users need not rely on
commercial sites, which are mainly driven by sales, and
other non-scientiﬁc information.
RQ4: How do users evaluate websites pertaining to weight
loss?
There were major diﬀerences between the gold standard
and participants’ ratings, as well as across the ratings
provided by participants themselves, which again aligns
with existing literature indicating a diﬀerence in quality
judgements between users and experts [20], and that
users have diﬃculties evaluating health related websites
[8,40].
Participants particularly disagreed on single checkbox
items and quality ratings, although they often selected a
similar number of checkboxes for each topic. The
impression won is that users generally agree on whether
a site oﬀers information on a topic or not, but struggle
with assigning information to speciﬁc checkbox items or
making the same quality judgements on that basis.

Since previous studies showed a link between health
literacy and evaluation [9,39], we expected the health
behaviour to have a certain impact on agreement,
however there were no signiﬁcant correlations found in
that regard. Nevertheless, the fact that participants
sometimes had an especially high or an especially low
inter-rater reliability with the same individuals more than
once, suggests that individual diﬀerences do play some
role in users’ proﬁciency when judging online content
pertaining to weight loss.
Participants selected fewer checkboxes regarding
content criteria across almost all site types and topics than
the expert rater, but still rated webpages as being of
higher quality. They also underestimated the share of
unsubstantiated claims. This suggests, that participants
were satisﬁed more easily even with low quality
information.
RQ5: Which criteria inﬂuence users in their evaluation?
Participants’ free-text responses show their judgements
were most often based on content criteria and sources.
Some participants reported looking at speciﬁc sources and
judged their quality and reputability or criticized sites,
when no sources were referenced. The literature shows,
that people often report that these are the primary
criteria they apply when judging a website [18,41], but
rarely actually pay attention to sources or fact check in
practice [18]. This is also mirrored in participants’ quality
ratings, which which judged pages to be of relatively high
quality compared to the gold standard, even when a large
percentage of the information on a page was
unsubstantiated. This indicates that the relationship
between a lack of sources and the quality of the content
was not apparent to participants in most cases and that
the share of unsubstantiated claims did not inﬂuence their
quality ratings.
A further ﬁnding was that participants valued articles,
which oﬀered new information and speciﬁc strategies for
weight loss that can be incorporated into daily life. Similar
results can be found in the literature, which indicated that
users mainly look for comprehensive information and day
to day strategies online [20,40]. Similarly, the role of
subjective quality judgements and participants’
perception of the validity of the information given on the
sites played a role and has been previously found [20]. The
comparatively high quality ratings indicate that these
criteria were not fully used in practice, even though
participants’ were aware of a lack in quality.
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5. Limitations
There are some limitations to our study that should be
acknowledged. The queries from the simulated work task
situations were evaluated using Google Trends. Despite
Google Trends being a valuable tool that oﬀers insight
from a naturalistic population that has been used in
equivalent investigations in the past (e.g. reference 15),
the tool oﬀers no contextual information. This may have
resulted in some queries, not relevant to diet and weightloss to be included in the study. We refer again to the
example of the “thyroid” query from the initial study
which, google trends conﬁrmed was a frequently
submitted query to Google over the past year. It is likely,
however, that many of these searches were unrelated to
weight loss. We know from the initial study that this query
can be plausibly submitted for weight loss information,
but since only 40 participants were studied it is not
possible to generalise this to the general population.
While this is a limitation in terms of the generalisability of
the web pages analysed, it does highlight a lack of search
competencies, which search engines must deal with. If
users search using these queries, not all of the web pages
returned will be relevant to their tasks.
6. Conclusion
The Internet will continue to increase in importance as a
source of health information, which is problematic
considering the low quality of information we found in this
study. A lack of relevance of many sites and the low
number of government-funded sites, which would have
the most reliable information, are especially concerning.
On average, only 24% of criteria were covered and no site
covered more than ten out of 18 possible criteria. Future
work can build on these ﬁndings and the corpus of
evaluated websites in order to facilitate the access of
relevant and high quality weight loss information on the
Internet in the long term. Since all sites were judged both
by Internet users, and the lead author who has in-depth
knowledge of literature on obesity and weight loss
recommendations, we were able to unveil strengths and
weaknesses in the ability of users to judge a website’s
quality. In future work these results will be used to
discover whether it is possible to predict user judgements
for perceived credibility and relevance based on a site’s
meta criteria and content and study how diﬀerent user
groups judge these websites diﬀerently.
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