
Original Paper

Pro-Anorexia and Pro-Recovery Photo Sharing: A Tale of Two
Warring Tribes

Elad Yom-Tov1, PhD; Luis Fernandez-Luque2,3, MSc; Ingmar Weber4, PhD; Steven P Crain5, PhD
1Microsoft Research, Herzliya, Israel
2Northern Research Institute, Tromsø, Norway
3Computer Science Department, University of Tromsø, Tromsø, Norway
4Yahoo Research, Barcelona, Spain
5Department of Computer Science, Oberlin College, Oberlin, OH, United States

Corresponding Author:
Luis Fernandez-Luque, MSc
Northern Research Institute
Postboks 6434 Forskningsparken
Tromsø, 9294
Norway
Phone: 47 93421287
Fax: 47 77629401
Email: luis.luque@norut.no

Abstract
Background: There is widespread use of the Internet to promote anorexia as a lifestyle choice. Pro-anorexia content can be
harmful for people affected or at risk of having anorexia. That movement is actively engaged in sharing photos on social networks
such as Flickr.
Objective: To study the characteristics of the online communities engaged in disseminating content that encourages eating
disorders (known as “pro-anorexia”) and to investigate if the posting of such content is discouraged by the posting of
recovery-oriented content.
Methods: The extraction of pro-anorexia and pro-recovery photographs from the photo sharing site Flickr pertaining to 242,710
photos from 491 users and analyzing four separate social networks therein.
Results: Pro-anorexia and pro-recovery communities interact to a much higher degree among themselves than what is expected
from the distribution of contacts (only 59-72% of contacts but 74-83% of comments are made to members inside the community).
Pro-recovery users employ similar words to those used by pro-anorexia users to describe their photographs, possibly in order to
ensure that their content appears when pro-anorexia users search for images. Pro-anorexia users who are exposed to comments
from the opposite camp are less likely to cease posting pro-anorexia photographs than those who do not receive such comments
(46% versus 61%), and if they cease, they do so approximately three months later. Our observations show two highly active
communities, where most interaction is within each community. However, the pro-recovery community takes steps to ensure that
their content is visible to the pro-anorexia community, both by using textual descriptions of their photographs that are similar to
those used by the pro-anorexia group and by commenting to pro-anorexia content. The latter activity is, however, counterproductive,
as it entrenches pro-anorexia users in their stance.
Conclusions: Our results highlight the nature of pro-anorexia and pro-recovery photo sharing and accentuate the need for
clinicians to be aware of such content and its effect on their patients. Our findings suggest that some currently used interventions
are not useful in helping pro-anorexia users recover. Thus, future work should focus on new intervention methods, possibly
tailored to individual characteristics.
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Introduction
Background
Eating disorders, such as anorexia nervosa and bulimia, are
highly prevalent in most developed countries [1]. These
disorders are a major public health concern due to their high
mortality and co-morbidities [2]. Anorexia nervosa commonly
appears during adolescence and can be devastating to patients’
well-being and eventually may cause death [1,2].

Although generally viewed as highly negative by the general
public, there is an online movement of people promoting
anorexia as a lifestyle choice [3,4]. These communities are
variously referred to as pro-anorexia, pro-ana, or simply “ana”.
Several studies of content published on pro-anorexia websites
and forums have identified the following characteristics of
pro-anorexia communities [3-5]. Members of these communities
use particular websites to share photographs and text designed
to inspire members to lose weight (or maintain an immoderately
low weight), as well as tips on how to lose weight to extremes
that are far beyond reasonable. These websites also frequently
operate forums where members can discuss issues related to
their positive view of anorexia and to support each other in
maintaining their disease (known as having a “pro-ana buddy”)
[5]. As explained below, pro-anorexia content can be harmful
and it is a public health concern.

An increasing percentage of the population in Europe and
America use the Internet to find health-related information [6,7].
Unfortunately, not all the online health-related information is
trustworthy or harmless. In addition to pro-anorexia online
content, there are examples of online content overemphasizing
possible harmful effects of vaccinations [8], reinforcing
self-injury behavior [9], and even teaching asphyxiation
techniques [10]. The rise of harmful content is a serious concern,
since it is possible that people searching for trustworthy
information (for example, healthy weight loss) may come across
pernicious content (such as tips about inducing vomits).
Furthermore, the use of online content promoting anorexia as
a lifestyle is highly prevalent [11,12]. Custers et al found that
12% of Belgian female students in 6th, 9th and 11th grade had
viewed pro-anorexia content [12]. Consumption of pro-anorexia
content has been found to correlate with worsening of anorexia
[11,13,14]. Rouleau et al in a recent review described three
potential risks associated with pro-anorexia webs: the prevention
of help-seeking, reinforcement of disordered eating, and
operating under the guise of support [14].

Online pro-anorexia content is a case of societal concern and
some health authorities and organizations have been attempting
to curb its effects. For example, the Israeli government promoted
the banning of advertisements that show severely underweight
models [15]. Driven by public pressure, social content-sharing
sites such as tumblr.com and pintrest.com have attempted to
ban pro-anorexia content [16]. Lewis et al suggested intervening
in the search results in order to prevent people from accessing
pro-anorexia content [17]. Finally, warning labels have been
added by the Internet Service Provider (ISP) when users try to
access pro-anorexia content [18]. Except for the latter (which
has been shown effective in reducing the risk to exposure to

such content), it is unclear if these interventions are effective.
One should also note that all these interventions are likely to
be more effective at preventing new users from starting to
engage with pro-anorexia content than in dissuading existing
users from continuing to consume such content.

The pro-anorexia online communities have come under scrutiny
by several research groups. Norris et al conducted an in-depth
analysis of 12 pro-anorexia websites and found that the most
prevalent themes in them were related to inspiration and
assistance in achieving or maintaining anorexia [3]. A more
recent study examined 180 pro-anorexia websites and found
similar results [4]. Mulveen examined 15 discussion threads on
a pro-anorexia site to discover the main themes of the discussion
and to understand the reasons for participation in such threads
[5]. However, the small number of threads investigated makes
it difficult to draw conclusions from this investigation. In
addition, there is a lack of studies addressing the characteristics
of the pro-anorexia communities in comparison with those that
featured anorexia simply as a disease.

Previous studies were relatively limited in the volume of data
they examined, as well as in the fact that they focused solely
on the pro-anorexia communities. However, the study of the
different anorexia-related communities is highly relevant since
these communities are dynamic and members are expected to
change from pro-anorexia to pro-recovery communities and
vice versa. In our study, we examined a very large body of
pro-anorexia and pro-recovery data.

Our data were extracted from a social sharing site, which allows
users to create multiple social networks. Thus, beyond an
examination of the pro-anorexia and pro-recovery communities,
we investigated the interactions between them. Following
Wilson et al [11], we define pro-anorexia sites as those
encouraging disordered eating. Pro-recovery sites are those that
express a recovery-oriented perspective. Both sites, of which
the former are more numerous [11], include individual
expressions and community tools (such as discussion boards).
In our study, we defined a pro-anorexia user as one who is
actively involved in the creation and dissemination of content
that takes a positive and encouraging attitude towards eating
disorders, anorexia nervosa in particular. Conversely,
pro-recovery users are those who share views of eating disorders
as diseases from which one will want to recover and that take
a negative view of them.

In addition, there is a lack of knowledge of the different
pro-anorexia communities that are emerging in general
content-based social networks. For example, to the best of our
knowledge there are no studies on pro-anorexia videos
disseminated on sites such as YouTube. In addition,
image-sharing platforms, such as Flickr and Pinterest, are very
popular and form a perfect venue for the dissemination of
pro-anorexia photos (eg, ultra thin models) [16]. In this study,
we focus on the study of anorexia-related communities on Flickr,
which is an image-sharing platform supported by Yahoo Inc.
Flickr is one of the most popular photo-sharing websites with
nearly 80 million monthly visitors worldwide [19,20]. Moreover,
as described below, several kinds of social connections are
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induced within the site, allowing for a thorough analysis of
social effects within the site.

Objectives
We aimed to study anorexia-related communities on Flickr,
which is an image-sharing platform. Our main hypothesis is
that there are two different and interrelated pro-anorexia and
pro-recovery communities within Flickr. Specifically, our aims
are: (1) To understand the community dynamics of the
pro-anorexia and pro-recovery communities, and (2) To
investigate why pro-recovery users post their content and to
understand if this facilitates the recovery of pro-anorexia users.

Methods
Materials
We used data from Yahoo’s photo-sharing site Flickr. Our data
comprises four kinds of links: Contacts, favorites, comments,
and tags. See Figure 1 for an example of an image and its
annotations from the pro-anorexia community [21]. The
photograph is shown on the top left hand side. A textual
description is below it. Comments by other users are shown
below it, as are markings showing if this photograph is chosen
as a “favorite” by any user. On the right hand side are the tags
used to describe the image. Figure 2 is an example from the
pro-recovery community [22].

Flickr users can post both public and private data. In our
analysis, we used data that was public on Flickr during February
2012. Most data were obtained through the Flickr API [23]
except for information on who “favorited” a particular image,
which was obtained by crawling actual pages.

We identified a set of (potentially) pro-anorexia and
pro-recovery users using four methods:
1. Searching for photos that matched at least one of the search

terms: “thinspo”, “thinspiration”, or “pro-ana”. Matches
could occur in the tags, the photo title, or its description.
All users who uploaded at least two such photos and whose
profile still existed were added to the set of seed users.
There were 162 such users.

2. Finding all users who uploaded at least two photographs to
the anorexia-related Flickr groups “Eating Disorders Art”
[24], “Anorexia Nervosa” [25], “Anorexia Help” [26], and
“ED Healing” [27]. There were 71 such users.

3. Finding all users who commented on at least two photos
that had one of the aforementioned tags or that was posted
in one of the aforementioned groups. There were 669 such
users.

4. Finding all users whose profile still existed who favorited
(ie, marked as “favorite”) at least two photos that were
tagged as both “thinspo” and “skinny” as well as one of
“pretty”, “cute”, or “beautiful”. There were 14 such users.

For each of these users, we obtained the information on their
activity on the Flickr site as follows:
1. Photo meta-information: We obtained meta-information

for the 5000 most recent photos posted by each user. This
information includes title, tags, description, date posted,
the number of times that the photo was viewed, as well as
geographic location information, where available. In total,
we obtained information for 543,891 photos.

2. Comments for photos: We extracted comments for the 500
most recent photos of each user. This information includes
the comment text, an identifier of who left the comment
and the time stamp of when it was left. In total, we gathered
2,229,489 comments left for 106,877 photos uploaded by
739 users.

3. Favoriting of photos: We extracted the list of users who
marked each of the 500 most recent photos of each user. In
total, there were 642,317 such instances, pertaining to
88,337 photos uploaded by 753 users.

4. Public contacts: The list of contacts of each user was
obtained. In total, the (directed) contact graph contained
237,165 outgoing edges for 721 seed users. Of these, 2821
edges were between two seed users, pointing to 543 distinct
users.

Five researchers independently labeled the users to their degree
of pro-anorexia or pro-recovery stance. The researchers were
asked to classify users according to their support of pro-anorexia
or pro-recovery content using a Likert-based scale. The labels
provided by the researchers were averaged and used to classify
the users into different classes. Kappa agreement in labeling
was 0.51 (P< .001) [28]. Thus, good agreement is achieved on
the view of users. Following labeling, our data consisted of 172
pro-recovery users and 319 pro-anorexia users. Anecdotally,
while many pro-anorexia users self-identify as having an eating
disorder, pro-recovery users rarely self-identify, and when they
do, we found that approximately 19% of users identify as having
formerly suffered from an eating disorder.

We identified tags related to anorexia content (both pro-anorexia
and pro-recovery) by representing the tags using a vector space
model and selecting all tags that appeared solely in this content
or were at least 10 times more likely compared to content that
was identified as neutral by the labelers. A total of 25,689
photographs, which we refer to as “highly relevant” photos,
contained at least one of these tags.

Processing of data was performed using Matlab 7.3, graph
layouts were performed with Gephi 0.8.1. All research described
herein was approved by the Yahoo internal research board on
human research and consisted solely of observational data. We
did not extract identifying information (eg, names, emails) but
simple usernames (which are usually pseudonyms). The example
pictures (Figure 1 and Figure 2) are licensed under the Creative
Commons license and identifying details of the users have been
removed.

J Med Internet Res 2012 | vol. 14 | iss. 6 | e151 | p.3http://www.jmir.org/2012/6/e151/
(page number not for citation purposes)

Yom-Tov et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Figure 1. Example of a pro-anorexia image on Flickr [21].

J Med Internet Res 2012 | vol. 14 | iss. 6 | e151 | p.4http://www.jmir.org/2012/6/e151/
(page number not for citation purposes)

Yom-Tov et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


Figure 2. Example of a pro-recovery image on Flickr [22].

Results
Posting Volume
Figure 3 shows the number of highly relevant photographs per
month, separated by class. As the figure shows, both types of
content are similar in volume and have grown rapidly since
2009. The Spearman correlation between the two time series is
0.82 (P< 10-5), demonstrating an extremely high correlation. In
general, pro-recovery users are more active, posting a median
of 196 photos, compared to 105 photographs by pro-anorexia
users (statistically significant, ranksum, P< 10-5).

We examined tags that identify the photo as pertaining to the
photographer him or herself. These included the tags “self”,
“self-portrait”, and “me”. Pro-anorexia users are responsible
for 24% of photographs with these tags, which is a low
proportion considering that 40% of the photographs are posted
by these users. However, these tags appear in 42% of the highly
relevant photos (where 40% of the photographs are posted by
pro-anorexia users). Therefore, pro-recovery users generally
tend to post more photographs of themselves. When dealing
with anorexia-related issues, both pro-anorexia and pro-recovery
users are similarly interested in their own images.
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Figure 3. Number of highly relevant photos posted per month (not cumulative, just per month), divided by pro-ana and pro-recovery.

Most Indicative Tags
We computed the probability of using a tag by users from each
class (pro-anorexia and pro-recovery) and found the tags for
which the ratio of probabilities was highest in each of the
classes. The tags with the highest probability for usage by
pro-anorexia users, compared to pro-recovery users, were (in
descending order of probability ratios): “thinspiration,” “doll,”
“thinspo,” “skinny,” “thin,” “cigarette,” “sexy,” “landscape,”
“legs,” “abstract,” “long,” “day,” “street,” “body,” “blonde,”
“sister,” “nikon,” “up,” “life,” and “model.” For pro-recovery
users, these words were: “home,” “sign,” “selfportrait,” “glass,”
“cars,” “plants,” “building,” “mother,” “sunshine,” “bird,”
“plant,” “autumn,” “garden,” “female,” “fence,” “dog,” “warm,”
“architecture,” “stone,” and “birds.”

Therefore, the most important tags for pro-anorexia users refer
to body image. Also of note is the use of the tag “cigarette”,
which is frequently cited as a way to decrease hunger in the
pro-anorexia community. Pro-recovery users have a more varied
set of tags, for which we did not discover an underlying theme.

Inter- and Intra-Community Connectivity
Contacts are more likely in the same class: 72% of contacts by
pro-recovery users were to users of the same class, while 59%
of the contacts by pro-anorexia users were to users of the same
class (P< 10-5, chi2test). Similarly, comments are more likely
in-class than between classes, with 83% of the comments by

pro-recovery users and 74% of comments by pro-anorexia users
being made to users of the same class (P< 10-5, chi2test).

Pro-recovery users are as likely to favorite a photo regardless
of the posting users’ stance (56% vs. 44%), but pro-anorexia
users are 8.4 times more likely to favorite a photo posted by a
pro-anorexia user than by an pro-recovery user (89% vs. 11%,
statistically significant at P< 10-5, chi2test).

We modeled the tags used by users to describe their photos
using a vector-space model weighted by the Inverse Document
Frequency (TF-IDF) [29] and measured the distance between
photos using cosine similarity. The average similarity of tags
between photographs made by pro-anorexia users was 0.259,
between pro-recovery users 0.202, and between the tags of
pro-anorexia and pro-recovery users 0.225 (differences
significant at P< 10-5, ranksum test). Therefore, the similarity
between pro-recovery and pro-anorexia users is greater than
within pro-recovery users. This is partly because pro-recovery
users have a broader range of interests (as noted above), but
also because pro-recovery users often use tags associated with
the pro-anorexia camp: the tag “thinspiration” and its variations
are used by 36.8% of pro-anorexia users and by 6.6% of the
pro-recovery users. Even more striking is that the tag
“pro-anorexia” (and its variations) are used by 1.7% of
pro-anorexia users, but 2.4% of pro-recovery users. Overall,
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the Spearman correlation between tag frequencies in both
communities is 0.67 (P< 10-5).

Figure 4 shows the networks according to the four types of
connections between users. Each node is a user. Blue represents
a pro-recovery user, and red represents a pro-anorexia user.
Only the main connected component is shown in each graph.
For tags, we considered two users to be similar in their tags if
the cosine distance between their tags was greater than 99%, so
as to obtain a sparsity level similar to that of the three other
networks. As evident from the graphs, the two classes are

intermingled, but are most highly so when observing tags. In
order to estimate the separation between classes according to
the different networks, we labeled each user according to the
difference between the numbers of his or her neighbors of each
class. The predictive ability of each network was estimated by
the area under the ROC curve [30]. The ROC using the
comments or contacts was 0.74, whereas the area using favorites
was 0.53 and 0.52 using the tags network. Thus, comments from
people of a given class and the class of one’s contacts are the
best predictor of one’s class.

Figure 4. Network graphs according to four connection types (from top left, clockwise): Contacts, Favorites, Tags, Comments.

Inter-Community Posting as an Intervention
In order to measure the correlation between attributes of social
interaction with the cessation of posting pro-anorexia or
pro-recovery photographs (while continuing to post other content
on the site), we identified users who stopped posting relevant
(either pro-recovery or pro-anorexia) content but continued to
post other photographs. We defined posting cessation as
stopping posting highly relevant pictures for 3 months or more,
while continuing to post other pictures. This definition was used
in order to ascertain that the user did not abandon the site (which
could happen for several reasons) but continued to use the site

for other purposes. In order to measure the effect of comments
on cessation, we measured, for each image, whether it was
followed by a posting cessation.

The cessation rates and the average days to cessation are shown
in Table 1. As the table shows, comments by pro-anorexia users
have the same effect on both types of users. However, comments
by pro-recovery users decrease cessation in pro-anorexia users
and increase it in pro-recovery users. This is also evident in the
average days to cessation, which are higher for pro-anorexia
users when comments are from the opposite camp, but converse
for the pro-recovery camp.
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Table 1. Rates of stopping posting highly relevant photos by pro-anorexia (PA) and pro-recovery (PR) users.

Average days to cessationCessation rate

Commented by…Commented by…

PRPAPRPA

Posting user

32922546%61%PA

53336671%61%PR

Another way to quantify these effects is through the use of a
Cox hazard regression model [31]. For each of the classes, we
built a separate model, where the attributes were the
log-transformed list given in Tables 2 and 3, normalized to zero

mean and unit variance. We computed these features at a
resolution of 10 days and attempted to predict the hazard of
posting a highly relevant image in the following days.

Table 2. Hazard model coefficients; all previous times.

Class

Pro-recoveryPro-anorexia

0.013-0.223aNumber of highly relevant photos

-0.072a0.212aNumber of views

0.0230.164aNumber of views of highly relevant photos

0.057a-0.057Number of comments from same-class users

-0.247a-0.117aNumber of comments from other-class users

-0.027-0.268aFraction of comments from same-class users

aThese numbers are statistically significant at P< .05.

Table 3. Hazard model coefficients; recent features (calculated using data from the preceding 30 days).

Class

Pro-recoveryPro-anorexia

-0.094a-0.022Number of highly relevant photos

0.163a0.029Number of views

0.199a-0.007Number of views of highly relevant photos

0.024-0.068aNumber of comments from same-class users

-0.0020.057aNumber of comments from other-class users

0.172a0.061aFraction of comments from same-class users

aThese numbers are statistically significant at P< .05.

The results of this model show that pro-anorexia users are
encouraged to post additional photographs when many people
view the photos they have posted and, in the short term, by
comments of the pro-recovery group. Pro-recovery users are
encouraged by viewings and by comments of their own group
but discouraged by comments from pro-anorexia users.

Discussion
The manifestation on the web of anorexia nervosa content can
be divided into pro-recovery content, supporting people trying
to recover from the disease, and pro-anorexia content, which
supports and even encourages people to continue their current

behavior. In this paper, we have investigated these two
communities and the interactions between them. These two
communities interact by means of users changing from one
community to the other and more generally by commenting on,
following, and browsing the content from the antagonist
community.

We found that comments and contacts are more likely
in-community than between communities. Favorites by
pro-recovery users are equally likely to be members of the two
communities, but pro-anorexia users are 8.4 times more likely
to favorite pro-anorexia photos. Taken together, these show two
active communities of users, who mostly interact in their own
community. The main divergence from this behavior is in
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marking favorite photographs. This is most likely because the
receiving user can delete comments and contacts but not favorite
markings. Therefore, it is likely that the figures for comments
and contacts are following filtering by the receiving user.

Our results show that the two communities coexist separately
according to the (moderated) comments and contacts, but
interestingly, they are intermingled according to the tags and
(unmoderated) favorite links. A possible explanation for this is
that the pro-recovery group is trying to expose itself to
pro-anorexia users through the use of similar tags, thus causing
images posted by them to surface in search of the pro-anorexia
users. The reason for this is that search for images is conducted
by comparing the user’s query with the tags as well as the textual
description of the image. Furthermore, by marking as favorites
pro-anorexia images, they may be causing the users who posted
them to be exposed (indirectly) to pro-recovery content.

However, by modeling the likelihood of discontinuing posting
photos, we found that an intervention of comment posting by
pro-recovery users is counter-productive, causing pro-anorexia
users to continue posting for longer and, if they cease posting,
to do so later. Previous studies have found that pro-anorexia
users perceive themselves as isolated in the physical world [32].
It may be that pro-recovery comments reinforce this feeling,
entrenching users in their behavior.

Thus, pro-recovery users undertake two kinds of interventions.
First, they expose pro-anorexia users who search for
pro-anorexia content to pro-recovery content. Second, they post
comments to pro-anorexia content. The latter, at least, is
detrimental, as measured by the cessation of posting.

There are several unique aspects to our study, which is based
on a social photo-sharing site, that need to be taken into account
since they do not necessarily generalize to all pro-anorexia
websites. Flickr is a general-purpose photo-sharing platform
where users can easily create their own groups, and there are
nearly no limitations on the interaction between different
communities. In this context, pro-anorexia and pro-recovery
communities have to co-exist on the platform and therefore
interactions are likely to happen. Previous studies of
pro-anorexia communities have been performed in online forums
used exclusively by the pro-anorexia community
[3-5,11-13,17,18]. Our study findings cannot be generalized to
all types of pro-anorexia sites, but they are most likely to be
similar within general social networks where pro-recovery and
pro-anorexia users are more likely to interact.

In addition to the risks of pro-anorexia webs reviewed by
Rouleau et al [14], we identified other risks inherent from the
interaction of pro-anorexia and pro-recovery users. Individual
pro-anorexia users have the possibility of influencing members
of pro-recovery communities. As explained below, in this highly
dynamic social network environment to fully understand the
communities’ interactions is of vital importance so as to reduce
the influence of pro-anorexia users and content.

Clinical Relevance
The understanding of these communities is of key interest to
public health officials aiming to prevent anorexia and minimize
the impact of pro-anorexia content online. Our results show that

the pro-anorexia and pro-recovery communities in Flickr have
grown in their volume in a similar manner over time.
Consequently, it is important to study the two communities and
the interactions between them. That information can be extracted
automatically as we did in this study in order to enact
surveillance of the prevalence of the community online. As
shown in this study, there are cases where pro-anorexia users
actively try to persuade members of pro-recovery communities.
Public health interventions on content-based social platforms,
such as Flickr and YouTube, must be aware of the possibility
that social network dynamics may undermine the effects of their
intervention. Burton highlighted the importance of public health
community mining for public health professionals [33]. In fact,
to understand the dynamics of health communities, it is of vital
importance to design online social methods for health promotion
[34].

Automatic analysis of the pro-anorexia communities can be
used to improve online interventions, such as warning messages
that have been already piloted with promising results [11]. The
suggested intervention by Lewis and Arbuthnott [17] to prevent
access to pro-anorexia websites from the search results can
benefit from our findings about the different tagging patterns
used by the pro-anorexia community. An online intervention
aimed at people affected by anorexia nervosa can be displayed
when users are searching for pro-anorexia related terms. In
addition, the network dynamics described in this paper can guide
public health officials disseminating content in social networks
at how to gain more visibility and reputation within the different
online communities.

Our study provides deeper understanding of the online behavior
of people affected by eating disorders. Clinicians should
consider assessing the online activity of their patients to identify
contributing factors, such as engagement in pro-anorexia
communities, and provide guidelines about a safe use of the
Internet since a simplistic approach based on banning Internet
will limit access to trustworthy health information and to support
from pro-recovery communities.

Similar approaches have been suggested in the area of online
content related to self-injury [35,36]. Self-injury online content
is currently starting to raise concerns due to its pernicious nature
[8,35-38].

Limitations
Our study has several limitations: First, our study is limited to
communities within Flickr (as discussed above). Second, while
users identified by manual labeling are highly likely to be
correctly assigned to their respective community (high
precision), our collection method does not ensure high recall,
ie, we are likely missing users who were not identified by our
collection method. Third, as our data collection relied on public
APIs, we have very little interaction data such as specific
viewing behavior of users. Thus, for example, users who only
browse content but never post any photo, comment, or favorite
link will be missing from our data, as will the effect of such
viewing on individual behavior. Finally, our data does not
contain any clinical indication of users’ actual state. This is
especially evident in using posting cessation as a measure of
engagement, where actual information on recovery or otherwise
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would have been of immense value. However, privacy concerns
make it unlikely that such ground-truth labels can be obtained.

Future work will focus on identifying successful intervention
strategies, tailored to the traits of specific users. We envision a
system that will learn the particular characteristics of each user
(for example, distinguishing between first-time viewers and
active pro-anorexia content contributors) in order to apply one
of a set of possible interventions, including warning labels,
content blocking, reports to guardians (as in parental control
software), or semi-automated comments to posting of
pro-anorexia content. In addition, we will explore if our findings
are applicable to other online communities based on a different
type of content (eg, videos). We expect our results to be similar

in other communities based on sharing multimedia content such
as images and videos.

Conclusions
Our investigation of photo sharing behavior by the pro-anorexia
community and the pro-recovery community has uncovered
significant differences between the two. Better understanding
of the pro-anorexia community can guide public health officials
designing online interventions for people at risk of eating
disorders or to mitigate the effects of such communities on
individuals. In addition, our study is a first step towards the
design of advanced filtering tools that will prevent pro-anorexia
content from reaching vulnerable individuals.
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