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ABSTRACT 
This work explores how users navigate the opaque and ever-changing 
algorithmic processes that dictate visibility on Instagram through 
the lens of Attachment Theory. We conducted thematic analysis 
on 1,100 posts and comments on r/Instagram to understand how 
users engage in collective sensemaking with regards to Instagram’s 
algorithms, user-perceived punishments, and strategies to coun-
teract algorithmic precarity. We found that the unpredictability in 
how Instagram rewards or punishes a user can lead to distress, hy-
pervigilance, and a need to appease “the algorithm”. We therefore 
frame these fndings through Attachment Theory, drawing upon 
the metaphor of Instagram as an unreliable paternalistic fgure 
that inconsistently rewards users User experiences are then 
contextualized through the lens of anxious, avoidant, disorganized, 
and secure attachment. We conclude by making suggestions for 
fostering secure attachment towards the Instagram algorithm, by 
suggesting potential strategies to help users successfully cope with 
uncertainty. 
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1    INTRODUCTION    
For the approximately 2 billion active users on Instagram, the possi-
bilities for connection and learning are seemingly endless. One can 
engage with friends, share memes, learn how to care for chickens, 
start a band, or even amass 4.5 million followers for their cat [1]. 
An estimated 71% of U.S. businesses rely on Instagram to promote 
their products [50], and many artists, photographers, and models 
utilize the platform as a gallery for their work. Instagram is also a 
tool for political and social advocacy, with marginalized creators 
dedicating their pages to education, activism, and peer support 
[19, 67]. Instagram serves as a tool for self-expression, creativity, 
promotion, and solidarity. For many, it is simply a place to fnd joy. 

For many content creators, an Instagram presence is directly 
tied to personal fnancial benefts and income, the ability to raise 
awareness on social and political issues, and the capacity to efec-
tively help someone get needed resources. However, visibility and 
engagement are often unpredictable, sometimes skyrocketing indi-
viduals into the spotlight and other times resulting in lack of access 
or sudden disconnection from community. Prior work has shown 
the signifcant and destabilizing impact on creators that accom-
pany these dynamics [23, 43, 68]. By both the nature of machine 
learning-based algorithms and company decisions, social media 
platform features and experiences are constantly subject to change. 
Research has shown how disorienting, frustrating, and unclear this 
is for both consumers and creators [9]. As a result, the process of 
sensemaking is continual and persistent—and the consequences of 
not keeping up can be far reaching. Users fear long-lasting impacts 
from lack of initial success and algorithmic punishment (algorith-
mically determined penalties or consequences on one’s account, 
feature access, or visibility). Inspired by Chen et al. [21]’s model of 
trauma-informed computing and Petre et al. [74]’s description of 
platform paternalism, we posit that this constantly changing algo-
rithm mimics an unreliable relational dynamic and therefore can 
be interpreted through the lens of insecure attachment. When the 
arbiter of punishment and reward is unreliable and uncertain, such 
as is the case with the Instagram algorithm, we observe that users 
respond in ways that mimic insecure attachment styles (distressing 
and hypervigilant responses to uncertainty that impact the user’s 
sense of safety, trust, and stability). 

While typically used to describe parent-child and adult relation-
ship dynamics, theories of attachment style have also been produc-
tively applied to people’s relationships to social media, which is 
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referred to as Attachment to Social Media (ASM) [92]. ASM has 
previously focused solely on users’ relationships to others within 
their social network [12, 48, 56, 87]. However, Attachment Theory 
has not been explored in the context of how users relate to the algo-
rithms that underlie social media platforms, as we do here. We can 
use Attachment Theory not only to characterize the impacts that 
uncertain algorithms have on users, but to draw from in ideating 
around how to foster more security, trust, and overall wellbeing for 
users of social media. 

Before delving in to the diferent manifestations of insecure 
attachment, we frst need to address the perceived threats, harms, 
uncertainties, questions, and punishments that users are responding 
insecurely to. Researchers, platforms, policy makers, and the public 
are only just beginning to understand both the short- and long-term 
efects of doing online creative labor. As Dufy et al. [31] stresses, 
we need further work to ofer “insight into the allocations and 
rewards of visibility in platformized creative labor.” Our work aims 
to contribute to some of these pressing questions. 

Insight into how users perceive algorithmic precarity can be 
found in their sensemaking and folk theorization. To manage ac-
cess and opportunity, as well as avoid punishment, users rely on 
algorithmic folk theories and collective sensemaking to theorize 
about how to “thrive”, or perhaps more accurately “survive”, on 
a particular platform [10, 29]. Knowing how a platform “works”— 
such as understanding what algorithms underlie how content is 
made (in)visible, how algorithms give priority to content, and why 
specifc kinds of content tend to get banned—is crucial for success 
in online creative labor. Users turn to other platforms, marketing 
courses, and peer support to better understand the algorithmic 
systems that control their social media experiences [24]. Increasing 
knowledge of algorithmic processes may allow for a greater sense 
of control over self-presentation and platform experiences [27], 
though algorithms still behave in unpredictable ways even when 
mechanisms are more understood [16, 17]. 

To engage in community sensemaking around the Instagram 
algorithm, Instagram users often rely on Reddit forums such as 
r/Instagram to seek support, compare strategies, resolve uncertain-
ties, and vent about algorithmic harms. Aiming to better understand 
how these individuals perceive algorithmic precarity, experience 
distress, and accordingly adapt their behavior, we employed the-
matic analysis on 1,100 comments and posts from r/Instagram. Our 
work frst seeks to address the following research question: 

RQ1:    How    do    Instagram    users    perceive    the    effects    
of    algorithmic    precarity?    

Describing the landscape of algorithmic precarity provides a 
foundation on which we can increase our understanding of the 
wide range of impacts on users. Prior work suggests that social 
media users describe their relationship to “the algorithm” as anxiety-
inducing, confusing, and violating their expectations—a back and 
forth battle they must ‘win’ [9, 27]. This vigilance demonstrates the 
charged nature of user-platform interaction. After exploring the 
ways in which users perceive algorithmic precarity, we delve deeper 
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into the manifestation of insecure attachment styles in response to 
unpredictable algorithmic behaviors. We ask: 

RQ2:    How    might    users’    concerns    about,    and    ex-
planations    of,    algorithmic    precarity    on    Instagram    be    
interpreted    through    the    lens    of    Attachment    Theory,    
and    what    are    the    implications?    

Using prior frameworks for ASM, as well as trauma-informed 
computing, we demonstrate in our fndings how users show pat-
terns of insecure attachment, taking form of anxious, avoidant, and 
disorganized manifestations in response to the Instagram algorithm. 
These responses lead to overvaluing the modifying of oneself to 
appease the algorithm, abandoning attempts for visibility on Insta-
gram, or an inconsistent blend of the two strategies. All are marked 
by stress, frustration, and complaints, as seen on r/Instagram. 

We also observe advice given in r/Instagram comments that 
demonstrates secure attachment and an increased ability to handle 
uncertainty. Secure attachment helps self-esteem, connection with 
others, independence, and overall well-being [7, 8, 26, 85, 86, 88]. 
There is an abundance of knowledge regarding how to help people 
achieve “earned secure attachment” in social relationships [26, 42, 
73, 81], which we contend can be translated to people’s relationships 
to social media and algorithms as well. We conclude this work 
with recommendations on how knowledge about attachment styles 
and algorithmic precarity could be used to promote earned secure 
attachment in the realm of social media, including suggestions for 
supporting more intentional social media use. We argue that this 
perspective may assist designers, policymakers, researchers, and 
users themselves in fostering secure attachment, and thus well-
being, in the face of algorithmic precarity [31]. 

2    RELATED    WORK    
First, we provide background on the history of Attachment The-
ory and how it has been applied to social media use. Prior work 
has not explored user relationships to uncertain algorithms, so 
next we cover the ways in which these algorithms are opaque and 
precarious—either by design or by the nature of fuctuating ma-
chine learning models or societal trends. We provide background on 
what is known about the impacts of algorithmic precarity on users, 
as well as the ways in which users come together to sensemake 
around such uncertainty. Our work aims to further characterize this 
sensemaking as exhibiting behaviors consistent with attachment 
responses. 

2.1    Attachment    Theory    
Prior work demonstrates the utility of bringing a lens of Attachment 
Theory to studies of social media and we use this frame to describe 
and interpret the efects of precarious algorithms on user mental 
health (see, e.g. [32]). We posit that users demonstrate insecure 
attachment when attempting to understand, reason with, or combat 
social media algorithms. In this section, we review the foundations 
of Attachment Theory as well as how it has been applied to the 
study of social media. 



                  

         
       

          
           

         
         

           
            

        
          

        
              

         
         

          
       

          
         

          
            
       

          
         

       
          
          

            
         

          
          
         

         
         

          
         
           

       
       
        

          
              

        
           

           
         

         
         

           
          

         
         

            
          

       
         

          

           
        
          

        
      

         
            
         

        
           

           
         

          
           

            
           

        
         

         
         

           
           

        
          

          
            

        
       

         
         

            
          

    
         

         
        

          
           

         
        

         
           

           
          

           
         
         
              
             

            
          

           
          

           

         
       

          
           

         
         

           
            

        
          

        
              

         
         

          
       

          
         

          
            
       

          
         

       
          
          

            
         

          
          
         

         
         

          
         
           

       
       
        

          
              

        
           

           
         

         
         

           
          

         
         

            
          

       
         

          

       

           
        
          

        
      

         
            
         

        
           

           
         

          
           

            
           

        
         

         
         

           
           

        
          

          
            

        
       

         
         

            
          

    
         

         
        

          
           

         
        

         
           

           
          

           
         
         
              
             

            
          

           
          

           

         
       

          
           

         
         

           
            

        
          

        
              

         
         

          
       

          
         

          
            
       

          
         

       
          
          

            
         

          
          
         

         
         

          
         
           

       
       
        

          
              

        
           

           
         

         
         

           
          

         
         

            
          

       
         

          

       

           
        
          

        
      

         
            
         

        
           

           
         

          
           

            
           

        
         

         
         

           
           

        
          

          
            

        
       

         
         

            
          

    
         

         
        

          
           

         
        

         
           

           
          

           
         
         
              
             

            
          

           
          

Atached to “The Algorithm”: Making Sense of Algorithmic Precarity on Instagram 

Attachment Theory, largely credited to the combined work of 
psychologists Bowlby and Ainsworth, focuses on human relation-
ships and bonds, and evolved to explain how early childhood expe-
riences later afect adult relationships and dynamics [7, 13, 62, 93]. 
The key takeaways of modern Attachment Theory revolve around 
how nurturing, supportive, and reliable environments can lead to 
a more securely attached adult—one who is able to balance their 
own needs with the needs of others in stable and reliable adult 
relationships [85, 88]. Alternatively, less reliable or responsive en-
vironments can lead to insecure attachment in adulthood, which is 
associated with difculty creating secure bonds, relationships, and 
a healthy sense of self [41, 66, 72, 78, 79]. The attachment system is 
directly tied to the nervous system, including sensory experiences, 
vagus nerve activation, and regulatory processes that control afect 
and arousal [30]. These mechanisms are related to how individuals 
respond to stress, fear, safety, and security. 

Four types of attachment styles have been identifed and largely 
accepted by the research and clinical practice communities: 1) anx-
ious, 2) avoidant, 3) disorganized, and 4) secure, further described 
in Table 2 [71, 85, 86]. Anxious attachment is characterized by fear 
of abandonment, high emotional investment in partners, hyper-
vigilance to any changes in stability, and high distress activation 
when changes do occur [65, 86]. Avoidant attachment is character-
ized by hyperindependence, distancing, emotional suppression and 
high resentment, as well as deactivated nervous systems that are 
more prone to dissociation and resistant to social connection [86]. 
Disorganized attachment, the last of the styles to be identifed, is a 
complex and confusing mix of both anxious and avoidant behav-
iors. It is characterized by higher hostility, anger, frustration, and 
aggression in addition to a combination of anxious and avoidant 
tendencies [71]. Finally, Secure attachment is characterized by an 
ability to maintain autonomy while also connecting with others 
when appropriate. A securely attached individual can manage their 
own needs while also seeking support and community. They can 
more easily regulate their attachment system when confict occurs 
[85]. It is crucial to note that Attachment Theory research has 
predominantly focused on western, educated, industrialized, rich, 
democratic (WEIRD) populations [45]. Manifestations of (in)secure 
attachment are likely diferent in marginalized populations [58]. 

In fact, the main critique of the original Attachment Theory 
is that it did not account for the efects of a child’s social class, 
marginalized identities, access to resources, or reliability of envi-
ronment [44, 84]. Critics argue that the original theory put too 
much stake in the mother’s bond, and did not account for environ-
mental factors [37]. Goodwin [41] outlines how the applicability 
of Attachment Theory must be adapted for relationships outside 
the child/parent dynamic of the original theory. They conclude 
ways in which Attachment Theory is useful for adult mental health 
care and intimate relationships, by heavily considering the roles of 
mental health staf, group therapy, and other institutional factors. 
A post-modern view of Attachment Theory demonstrates how too 
much stake is put on maternal actions, and a “new, ecological model 
of attachment is needed that will accurately and equitably describe 
the important but not deterministic mother/infant relationship” 
[57]. Modern uses of Attachment Theory must imply reversibility 
of an attachment style, consider multiple dyads beyond just the 
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child and a parent, and must account for the stability and secu-
rity of one’s entire environment, including institutional factors 
and marginalization [82]. Our work takes this view of Attachment 
Theory, considering Instagram as a sociotechnical environment in 
which attachment wounds can be heightened. 

Since the 1960s, Attachment Theory has been refned in psychol-
ogy, clinical practice, as well as applied to other felds like social 
work [49], social media marketing [48], organizational practice [85], 
and education [38]. Unsurprisingly, Attachment Theory has been 
applied to study how users connect with others on social media 
[92]. As social media has become an integral way of interacting 
with others and the world, researchers have investigated how at-
tachment styles manifest in social media settings. VanMeter et al. 
[92] defnes attachment to social media (ASM) “as the strength of 
a bond between a person and social media.” This is a departure 
from the traditional theory as the parties involved are not both 
humans, but rather human and technology. Attachment Theory 
has been applied to investigate social media addiction and prob-
lematic social media use. Several studies present evidence that 
a more anxious attachment style correlates with more addictive, 
compulsive, or problematic use of social media [56, 91], as well 
as fear of missing out and of consequences for disengaging [12]. 
Some studies specifcally explore how attachment interacts with 
users’ social connections online, arguing that some may use “like 
seeking behavior” to get social feedback and interaction that they 
are missing outside of the digital world. Others may fll needs for 
intimacy by consuming or observing content, without actually 
interacting—furthering avoidance of intimacy outside of social me-
dia [87]. D’Arienzo et al. [32]investigate the relationship between 
attachment style and social media addiction, concluding that “those 
with insecure attachment appear to use the social media sites as a 
way of replacing and compensating afection that is missing from 
those around the individual.” 

Attachment Theory has proved a productive lens through which 
to study social media behaviors, including addiction and harmful 
engagement. We extend its applicability here, examining behaviors 
and attitudes expressed by Instagram users in relation to their expe-
riences with platform algorithms. We explore the ways in which an 
unreliable and precarious algorithm sets the stage for insecure at-
tachment and hypervigilant responses to algorithmic precarity, and 
observe how these responses manifest in user discussions online. 
However, we must frst ask: What makes an algorithm so uncertain? 

2.2    Algorithmic    Uncertainty:    Opacity    and    
Precarity    

Prior work has demonstrated that people want to know more about 
social media algorithms, but that algorithms are difcult to fully 
understand [33, 34]. In many cases this difculty can be traced 
to various levels of algorithmic opacity and precarity. Algorithms 
are opaque—meaning their innerworkings are unclear to the user, 
e.g. we often refer to them as a ‘black box’ that we cannot see 
into. We know something is going on within the box, but we only 
see the input and output, not how the input is transformed into 
the output. Burrell [16] points to three diferent dimensions of 
opacity, helping to explain the origins of these traits: “(1) opacity 
as intentional corporate or state secrecy, (2) opacity as technical 
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illiteracy, and (3) an opacity that arises from the characteristics of 
machine learning algorithms and the scale required to apply them 
usefully.” The platform studied here, Instagram, is likely to have 
algorithmic opacity that results from a combination of all three 
of these aspects. Instagram’s algorithms are intellectual property 
protected by the company. Its users, on average, lack understanding 
about how general algorithms tend to function. Instagram must 
also continually process billions of inputs from constantly evolving 
societal trends, events, and community behavior to keep its platform 
engaging. Over the past few years, Instagram has tried to address 
growing concerns of lack of transparency. A 2021 blog post by the 
Head of Instagram, for example, attempted to shed light on what 
the ranking algorithm favors, as well as address concerns about the 
infamous ‘shadowban’ [2]. However, as may be expected, the post 
does not disclose specifc details of how diferent kinds of content 
are weighted, moderated, or processed. While explanations shared 
by companies have improved over the last few years, users must 
still grapple with algorithmic changes and unexpected or unfair 
behavior every day. 

Algorithms are also precarious—meaning they are often subject 
to change (sometimes without notifcation). Advances in technology 
allow Instagram to constantly update their software, such as chang-
ing how images get processed or tuning personalized recommender 
systems. This afects both consumers and creators; it is likely that 
the most detrimental consequences fall on creators. Creators rely 
on visibility, engagement, and loyalty to increase their fnancial 
prospects, and changes in the algorithms are directly tied to such 
metrics and therefore business success [6]. Dufy et al. [31] refers 
to the tumultuous nature of algorithmic reward and punishment as 
“nested precarities”, providing a framework to “assess the volatile 
nature of visibility in platformized creative labor”. They fnd that 
users can more readily deal with feature changes as opposed to more 
opaque underlying algorithmic changes. Instagram, for example, 
stopped using a chronological feed in 2016, the same year Twitter 
announced they would also be relying on a new algorithmic feed 
instead of a chronological list of posts. Both platforms noted that 
algorithmic curation of visible content would be more personalized 
and therefore likely to engage the user [20, 51]. However, under-
standing the hidden engine powering these changes (the ranking 
algorithm) requires a lot of additional (and technical) knowledge, 
and may not even translate to greater control over outcomes. For 
users, these changes lead to numerous questions: What will the al-
gorithm prioritize? Will it depend on what I like or what other people 
like? How can I make sure I see my friend’s content? Is it analyzing 
my images? Does it make mistakes? 

Social media algorithms are demonstrably opaque and precari-
ous due to lack of clarity around how they actually work, continual 
advances in technology, and because they are learning and respond-
ing to real-time events and trends. Operating within this kind of 
highly uncertain and dynamic environment has specifc efects on 
social media users and inspires in both behavioral and emotional 
responses. The following section explores what we already know 
about the emotional impacts of this uncertainty. 

2.3    Efects    of    Algorithmic    Uncertainty    
Uncertainty and resistance arise from changes in algorithmic behav-
ior. The introduction of a non-chronological, algorithmically driven 
newsfeed was shown to be distressing for many Twitter users who 
wanted the certainty and structure of the chronological feed [28]. 
Bishop [9] discusses the anxiety, panic, and self-optimization that 
dominates how beauty vloggers are beholden to Youtube’s recom-
mendation algorithm as they try to stay afoat in the eyes of the 
algorithm. They may even be pushed into altering self-presentation 
to be more hyperfeminine in order to occupy a more clear niche for 
advertisers [9, 10, 60, 77]. Research has also detailed the algorith-
mic anxiety Airbnb hosts experience as a result of the algorithmic 
uncertainty in how they are evaluated and recommended to future 
guests. Hosts were simultaneously unsure of what behaviors may 
lead to penalization by Airbnb and afraid to exhibit any negative 
behaviors, which led to frustration and a perceived unfairness in 
how hosts were rewarded or punished [22, 53]. Karizat et al. [54] 
explore how algorithmic decisions are entangled with one’s own 
identities, privileges, and marginalization, which shows how al-
gorithmic folk theories can dramatically impact users’ sense of 
belonging and worth. Cotter [23] likens social media use to “play-
ing the visibility game,” where entrepreneurs, micro-celebrities, 
and infuencers must contend with opaque algorithmic processes 
in order to succeed. 

On social media platforms, algorithms govern visibility and con-
tent presentation; they have also been woven into content modera-
tion decisions. Automated content moderation is an unreliable and 
distressing experience for many creators [94]. Content moderation 
is a necessarily element of social media at scale; it is used to combat 
hate speech, cyberbullying, stalking, misinformation, graphic and 
violent content, illegal activity, and to enforce a platform’s rules 
around nudity, self-harm, and copyright terms of service. Unsur-
prisingly, there is now a growing body of evidence to suggest that 
automated content moderation may sometimes act in discrimina-
tory ways [36, 43, 68], such as mistaking queer discourse as hate 
speech [70] or perpetuating double standards in how Black wom-
ens’ content is evaluated and removed [63]. It is unrealistic to think 
automated content moderation is without error. Yet, we still do not 
know enough about when and where mistakes are made, not to 
mention the consequences and harms of these mistakes. 

The precarious nature of algorithms can also afect user privacy[18]. 
For example, a newly out queer person may not want their pro-
fle discoverable by or highlighted for non-accepting family mem-
bers [27]. Sex workers or activists may not want their work easily 
discovered by family or those who will harass or bully them [3]. 
Recommended ads that are particularly ‘spot on’ can feel invasive 
and creepy, directly leading to user anxiety [46]. There is a notable 
tension between visibility and vulnerability [90]. 

2.4    Algorithmic    Sensemaking    and    Folk    
Theorization    

We are able to gain insight into how users perceive and respond to 
algorithmic precarity due to the phenomena of algorithmic sense-
making online. Users engage in a process of collective sensemaking 
to fgure out how the algorithms on social media platforms work 
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[34]. For example, Airbnb hosts [22, 53], Instagram users [25], ride-
sharing platform drivers [59], and Youtubers [10] have all been 
shown to leverage online community forums as spaces for sharing 
algorithmic experiences to collectively sensemake around opaque 
algorithmic processes. A growing body of cross-disciplinary work 
explores how and why social media users theorize about algorithms. 
In the face of limited information and lack of transparency, users en-
gage in algorithmic ‘gossip’ [10], folk theorization [27, 52] and even 
selling of algorithmic knowledge[11]. The reasons for doing so span 
several motivations, such as: to better manage self-presentation to 
be desirable to advertisers [60], to circumvent content moderation 
[40], to spread awareness for a social cause [54], and to increase 
fnancial success through increased visibility [14]. 

Folk theories develop as individuals experience and share sto-
ries of their engagements with social media. Often, notable experi-
ences are anchored in cases where expectations are met or unmet 
[33]. There are levels of complexity of an algorithmic folk theory, 
ranging from basic awareness to mechanistic theories of how an 
algorithm actually operates [27]. Folk theories need not be accurate 
descriptions of how algorithms are designed and implemented to 
assist users in explaining personal experiences and structuring their 
behavior—folk theories are internal models of how the world works. 
In today’s technological ecosystem, folk theories about algorithms 
must be constantly adapted as algorithmic behavior changes. 

Diferent from, but related to, algorithmic folk theories is the 
concept of the algorithmic imaginary [15]—described as “the way 
in which people imagine, perceive and experience algorithms and 
what these imaginations make possible”—which is tied to the lived 
reality of those interacting with algorithms. As researchers, we can 
further explore opportunities to improve user wellbeing, safety, 
and social connection within algorithmic systems by recognizing 
that algorithms have a very real impact on the everyday lives of 
their subjects. And that impact may not be the same for everyone; 
Dufy et al. [31]’s framework of nested precarities suggests that 
inequalities are intensifed for those whose fnancial opportunity is 
linked to visibility, as well as marginalized individuals who can be 
further disenfranchised by unreliable visibility or moderation. We 
further explore these impacts through the lens of Attachment The-
ory, demonstrating how users respond to these nested precarities 
in ways that mimic insecure attachment to an unreliable environ-
ment. We then explore the potential for fostering secure attachment 
despite inherent uncertainties of the Instagram algorithm. 

3    METHODS    
We collected data from the subreddit r/Instagram, as many people 
use it as a digital gathering place to discuss the Instagram algorithm 
and engage in community support and collective sensemaking [25]. 
We analyzed these discussions using thematic analysis. The details 
of our approach are discussed below. 

3.1    Data    Collection    
r/Instagram is a community self-described as “The un-ofcial (and 
unafliated) subreddit for Instagram.com - Learn tips and tricks, ask 
questions and get feedback on your account. Come join our great 
community of over 230,000 users!” The subreddit has been available 
since 2011. We collected posts and comments using the PushShift 
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API [76], fltering for those that contained any of the following 
keywords: algorithm, data, ban, shadowban, machine learning, arti-
fcial intelligence. This query yielded 13, 076 items from the years 
2012-2021. For the purposes of this work, we utilized 1, 100 ran-
domly sampled items for in-depth qualitative analysis. Items (posts 
or comments) ranged from a single word to a few paragraphs (max 
word count = 885), with an overall average of 67 words in length, 
and 80% of the data falling below 100 words. Qualitative analysis 
yielded no compelling diferences between posts or comments, as 
many comments contained commenter’s personal experiences in-
stead of direct responses to the original poster. We also conducted 
a false negative test [61] of 50 items that did not contain any of 
our searched keywords. These items tend to be introduction posts, 
questions about specifc features (i.e. "I’m curious what fonts are 
used by Instagram in the Instagram story (classic, typewriter, comic, 
strong, etc) on the iOS platform. Because the fonts looks diferent from 
android. can someone tell me?” or asking about issues logging in or 
using audio trends). While some posts may have been relevant to 
our analysis, such as posts asking about content moderation, these 
threads often eventually contain one of our keywords. Our focused 
search yielded more specifc data related to the algorithm itself; 
our particular area of study. Temporally, the data is distributed 
exponentially with the growth of both Instagram and r/Instagram 
subreddit. However, we take care to include quotes ranging from 
2012-2021, with qualitative comments on this temporal shift. Fur-
ther temporal analysis is outside the scope of this paper. Due to 
the growth of both r/Instagram and Instagram itself, this sample 
is more heavily representative of 2016 onwards, with 62% of the 
data in 2019 onwards. This is reasonable as Instagram introduced 
‘the algorithm’ as opposed to the ‘chronological feed’ in July 2016. 
Early mentions of ‘the algorithm’ in our data refer to image com-
pression or fltering algorithms, such as “the instagram algorithm 
has a time-from-image-capture variable calculated into the yellow 
flter amount, so yes those images will fade with time” (2012). 

3.2    Reddit    as    a    Data    Source    
This paper investigates algorithmic sensemaking and user experi-
ences with algorithmic processes on Instagram, utilizing data from 
the platform Reddit. This choice of research site and data source 
was informed by issues of access and type. Instagram permanently 
disabled its Application Programming Interface (API) in 2020, which 
was likely a positive step for users as it increased privacy protec-
tions, but with notable consequences for social media research [64]. 
Instagram prohibits the use of third-party applications to “scrape” 
or “crawl” in order to collect data from the platform, and use of the 
CrowdTangle API must be approved by Meta. 

However, lack of Instagram data is not the sole motivation for us-
ing Reddit data in this work. r/Instagram represents cross-platform 
algorithmic sensemaking and community support. Several users 
seek out help on Reddit when their Instagram accounts are deac-
tivated, shadowbanned, or action blocked. r/Instagram provides 
a space that allows creators and users, as well as non-users, to 
collectively learn about efective algorithmic strategies (and do so 
without being visible to the Instagram platform itself). Other re-
search, e.g. [24] and [25], also use r/Instagram for similar reasons, 

https://Instagram.com
https://Instagram.com
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Figure 1: Schema of codes used to label 1,100 comments. Users 
describe an algorithmic punishment, then typically demon-
strate an emotional response and their strategy to counteract 
punishment. Explanations inform the emotional response 
and subsequent strategy, and can be characterized into at-
tachment responses, as further denoted in Table 2. 

demonstrating the ability of Reddit data to shed light on user expe-
riences. Because our aim is to investigate how users speak about 
their relationship to the platform and the platform’s algorithms, as 
well as engage with others in these discussions, r/Instagram is an 
appropriate source of data. It ofers insight on how users concep-
tualize their success and strategies on Instagram, and it also gives 
visibility into the social processes involved in these eforts. Our 
sample is primarily made up of users seeking to grow their accounts, 
either for fnancial or community-building goals, as evidenced by 
their concerns in the data. However, we also see evidence of users 
trying to connect with their more localized communities—and fac-
ing challenges due to algorithmic precarity. We further discuss the 
generalization of our fndings in the Discussion. 

3.3    Thematic    Analysis    
We randomly sampled 1,100 posts and comments to select a tractable 
sample for conducting thematic analysis according to the steps of 
Nowell et al. [69]. The frst phase of analysis consisted of familiar-
ization with the data. Two independent coders read over the same 
100 items, documenting both refexive notes and potential themes 
to look for in the next phase. This initial exposure to the data served 
as a prerequisite to phase two, where the two coders collaboratively 
labeled items into a large set of potential themes, trying to be as 
generative as possible with the categories. The third phase involved 
each of the coders independently labeling 500 items (Total N = 1,100). 
While this was independent work, it was not without negotiation 
and discussion; this occurred asynchronously. Within 1,100 items, 
coders determined saturation as many items were repetitive and no 

Register et al. 

longer adding information, generating discussion between coders, 
or contributing any novel themes [39]. Next, the coders came to-
gether for a collaborative distillation of the various themes, with 
evidence of insecure attachment coming out of this process. They 
compared codes and managed any discrepancies, re-coding where 
necessary after a process of adjudication. They looked for overar-
ching themes of underlying phenomena, or themes that seemed 
to be approaching the same concepts. They employed thematic 
networks to group themes together and describe the broader topics 
that emerged. The process of aggregating and organizing codes was 
careful to identify what had already been found in prior literature, 
corroborating past fndings. Over the course of a year, the frst two 
authors discussed and collapsed themes, developing the schema 
in Figure 1. Not all items were relevant to the attachment themes, 
but touched on other themes that were collapsed under the larger 
umbrella of hypervigilance and anxiety. Finally, the frst three au-
thors worked on an iterative process to generate design solutions 
and research recommendations in alignment with both the data 
and scholarship on secure attachment. These recommendations are 
provided in the Discussion. 

4    RESULTS    
Our results indicate that users primarily perceive algorithmic pre-
carity through a paradigm of punishment and reward. We outline 
these punishments, their impacts, and how users respond to the un-
predictability of algorithmic behavior. We demonstrate how users’ 
concerns can be interpreted though the lens of Attachment Theory, 
with the aim of characterizing and supporting secure attachment 
amidst algorithmic precarity. 

4.1    User    Perception    of    Algorithmic    Precarity    

RQ1: How do Instagram users perceive the effects 
of algorithmic precarity? 

Across the Reddit data we collected, we found users engage in 
sensemaking around the algorithmic precarity that they experi-
ence. This precarity takes the form of a spectrum of algorithmic 
punishments, pressure that users feel to not take any breaks, and 
confusion and frustration around a lack of clear rules to follow 
to increase engagement. In their attempts to make sense of algo-
rithmic precarity, community members create, use, and shape folk 
theories, sharing specifc anecdotes based on personal Instagram 
activity. Of the 1,100 Reddit comments we analyzed, very few con-
tain qualifcations or mentions of the specifc type of algorithm or 
even the algorithm’s specifc role or purpose. Instead, the phrase 
“Instagram algorithm” was used to refer to newsfeed organization, 
suggested/recommended content, post visibility, and content mod-
eration. Some posts made it clear which segment of algorithmic 
behavior they were referring to, but most expressed frustration or 
desperation under an undefned, singular “algorithm”. 

4.1.1 Algorithmic Punishment and Reward. Overwhelmingly, users 
on r/instagram identify several diferent ways that accounts can be 
“punished” (See Table 1). We use the language of punishment and 
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Algorithmic Punishments 
Term Defnition 
“action block” A temporary inability to interact with a specifc feature 

on the platform. For example, a user may not be able 
to comment on or like posts. [35] 

"account ban" Any type of suspension in which a user is not able to 
use their account, whether temporarily or permanently. 
[89] 

"bot removal" A bot removal is when an account is removed by Insta-
gram when suspected of being a bot account. [4, 80] 

"content removal" The removal of posts, hashtags, stories, reels, com-
ments, or any other content as determined by a pro-
cess of deciding whether user-generated content ad-
heres to the platform’s community guidelines (policies) 
by both humans and automated systems [89] 

"shadowban" A form of light censorship targeting “vaguely inappro-
priate content” that is hidden from the Explore page. It 
may involve abnormal drops in engagement, deprior-
itizing your stories, and/or not appearing under hash-
tag search. It is a functionality intended to reduce the 
reach of content that is deemed ‘borderline’ by the con-
tent moderation process. [5, 24] 

"violation" A notifcation to an Instagram user when they have 
been deemed as going against Community Guidelines, 
either through having content removed or receiving a 
warning. These violations go in the "Violations" tab that 
the user has access to. [89] 

Table 1: Common punishments on IG and their defnitions 

reward not only to mirror prior literature [31] and to draw parallels 
to platform paternalism [74], but also because it is the language of 
users: 

“So I know the algorithm is constantly learning 
and updating but I am under the impression that 
they did a big update last week (I know they im-
planted pinned comments, etc). Before the update, 
I felt like I had a pretty solid grasp on what 
the algorithm rewarded and punished, so I was get-
ting solid reach on my posts. Since the update, 
my reach has halved.” (2020) 

The algorithmic punishments discussed within Reddit posts of-
ten result from automated content moderation practices where 
platforms monitor activity and compare against platform policies 
for suspected violation of guidelines. Users in our data discuss the 
common forms of algorithmic punishment that result from content 
moderation practices: action blocks, account bans, bot removals, 
content removals, shadowbans, and violations. For each of these 
punishments, users typically try to sensemake why they occurred, 
with explanations ranging from basic awareness of an “algorithm” 
to more specifc folk theories of what happened. 

Users discuss cases and draw specifc connection to factors theo-
rized to underlie algorithmic decisions. For example, this is a user-
generated explanation of being mistaken as a bot and then action 
blocked:“If Instagram fnds that you are liking and/or commenting 
too much in an hour, they recognize you as a bot and will ‘action block’ 
you from continuing to like and/or comment.” (2020). We observe 
that users articulate strategies to resist being seen as bot-like, and 
to “prove” that one is a human to the algorithm. In an attempt to 
prevent unfair moderation, users described the need to consciously 
monitor their behavior for activity perceived to be too bot-like; 
this included liking or commenting on too many posts, liking or 
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commenting too quickly, avoiding the use of banned hashtags, re-
peatedly using the same hashtags, or sending direct messages too 
quickly. 1 

"...I answer all my messages at once, not through-
out the day, so it could easily look like I’m a 
bot I guess? Plus I’m not on every single hour, 
I visit it in like the morning & at night, and 
sometimes don’t post for days, so I guess another 
possible sign to IG that I could be a bot... though 
I’m legit not, I’m a human." (2020) 

However, despite sensemaking of the algorithms, there is still 
a sense of randomness and unpredictability when it comes to al-
gorithmic behavior, which may even be directly tied to the user’s 
perception of their worth: 

“I believe that’s Instagrams shit algorithm, some-
times it’ll promote your content, and most times 
it’ll tell you to fuck off and you’re worthless 
(unless you pay for advertising)” (2017). 

Users also express frustration with the precarity and inaccuracy 
of the content moderation process: “They even banned my account 
for violating community standards due to nudity when all I did was 
post a pic of my baby bump (I was wearing a sports bra) from waist 
up. There are literal porn videos on facebook yet they choose to ban 
me LMAO.” (2020). Stories of high-stakes moderation such as ac-
count bans in response to a faulty moderation decision adds to 
the exasperation that people feel around algorithmic punishments. 
The comments also demonstrated the confusion surrounding algo-
rithmic punishment; users often call out the fact that algorithmic 
behavior is not consistent and instead varies across cases: 

“It’s a toss up really. Since they don’t admit 
shadowbanning is really happening, anything goes. 
It’s also common for them to lift the shadowban 
after a certain period of time, but leave the page 
in a lower state of engagement than before.” (2019) 

The idea that an account is left in an algorithmically-determined 
state of low visibility brings us to the idea that algorithmic punish-
ments have lasting efects on users’ accounts. 

4.1.2 Residual Efects of Punishment. Many users noted that any 
punishment in the form of content moderation may lead to in-
creased susceptibility to and likelihood of future sanctions. As one 
user wrote: “The issue is that as you get more and more reported, and 
has more and more content removed, the bias against your account 
increases. (2019)” Users try to preemptively protect themselves, their 
accounts and communities by building knowledge of these chal-
lenges, ideating around how the algorithmic punishments might 
occur and their lasting efects. As seen below, users expressed be-
liefs that multiple punishments would result in a permanent ban, 
but with unclear boundaries on how this might happen: 

“I have been shadow banned a few times noticeably 
though, and it was due to my hashtags and using 
too many similar ones I believe.. which again is 
annoying but whatever. How many times can you get 
shadow banned before you get permanently banned? 
Because if there’s an actual limit then I will 
never use hashtags again in fear of becoming per-
manently banned. (I have a wonderful community 

1Fear around being mistaken as a bot is in stark contrast with this hopeful 2014 
comment about Instagram’s spam removal initiatives: “Instagram has set their sights 
on locating and removing all spam accounts... This coming especially in a time where the 
other platform competitors are ramping up their services to increase the trust from their 
users. Also, by getting rid of the spam accounts this could in turn be an asset to gaining 
more business opportunities for Instagram in the forthcoming years.” (2014). 
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on there that I would be devastated if I lost con-
nection with them all)" (2020) 

Many users employ the language of “recovery” or “account 
health”, again noting that punishments against your account may 
set you back indefnitely: "Once your account is tied to any suspicious 
activity its hard to recover" (2019) and “[it] takes some time to recover 
from the shadowban to get the numbers where they used to be. (2019)” 

Users that had personally experienced an action block, account 
ban, or shadowban expressed fears surrounding the lasting efects of 
such a punishment. Specifcally, users conjectured that their account 
may carry an invisible mark or “fag” that leads them to be further 
targeted, demonetized, and deprioritized after a single violation 
or watched more closely for future violations. In particular, many 
users mentioned being unable to achieve prior levels of visibility: 
“Now, yes I think shadowbanned accounts are in general blocked from 
ever reaching the top hashtags category, EVEN when said shadowban 
expires. Again, this is my personal experience.” (2018) or “...my main 
concern is that I know that my shadowban is over because my posts 
appear in hashtags now—but my engagement still hasn’t returned to 
pre-shadowban levels.” (2020). In response to another user who had 
experienced an action block, a user commented: “You have to get 
that red fag of your head. Until then this will keep occuring.” (2019) 
Similarly, a diferent user commented, “Once your account is tied 
to any suspicious activity its hard to recover - thus these common 
instructions above rarely work. Not only that - they will infect your 
other devices with a ‘fag’.” (2019) 

Users describe a sense of helplessness following algorithmic 
punishment. While Instagram does have a Help Center, many users 
note that appeals and reports are never resolved, and that it is 
impossible to actually speak to someone about their case. This user 
sums up the unpredictable nature of algorithmic punishment: 

“So is all this really a matter of luck then? You 
may get unbanned and you may be stuck with it for 
good? I’ve had it for over a week now and I’m hon-
estly not sure why I got banned. I had a photo 
reported and taken down which I really didn’t deem 
to be offensive although it was weeks after that 
my account ban came about.... Is there really noth-
ing we can do other than sit tight and hope for 
a miracle?” (2017) 

Given the uncertainty, lack of control, and sometimes unjustifed 
punishment, users may be pushed to a state of hypervigilance— 
constantly assessing potential threats—in order to protect one’s 
access to connection, fnancial stability, and/or community. 

4.1.3 Hypervigilant Responses to Algorithmic Punishment. In re-
sponse to fear of being unfairly moderated, and potentially sufering 
long term efects because of it, we observe indications of hyper-
vigilant behavior. As one user posted, purposeful modifcation of 
one’s behavior to keep up with the algorithm can lead to feelings of 
exhaustion and defeat. In their comment below, they also highlight 
the efort, as well as sophistication of strategy and tactics, needed 
to keep up and promote their business, linking it to a game of chess. 

“I have no idea if I have been shadow-banned be-
cause I use the same hashtags over and over (which 
I am now afraid of using ones like "fairywings" 
or "potionbottle" because I have used it too of-
ten even though that is literally what my prod-
uct is and should be hashtagged as such) or if 
my views have dropped from the algorithm chang-
ing AGAIN. social media shouldn’t have to be like 

Register et al. 

chess, I shouldn’t have to work THIS HARD to get 
just the people who follow me to see my stuff. Out 
of 700 people how are only 20 of them veiwing my 
stuff? I really don’t have the time in the day 
to obsess over this. Instagram is killing my small 
businesses and MANY others.” (2020) 

Users express burnout, exhaustion, pointlessness, and helpless-
ness in trying to keep up with the algorithm. 

“It’s not worth it at all, I regret spending so 
much time over the years growing my art account 
on instagram and spending money boosting posts. 
The algorithm has destroyed my reach to the point 
that I feel all the work I put in was for noth-
ing.” (2019) 

Users describe their adversarial relationship to algorithm. It is 
common for users to employ language of fghting, battling, or play-
ing games, such as “All accounts are in a constant battle with the 
algorithm.” (2018). They also attribute omniscient or all-powerful 
qualities to the algorithm they are up against: “It seems to help if you 
just play along with the Instagram overlords’ control system” (2019). 
Not only do users feel they are in a battle against the algorithm, 
but they describe the algorithm as something they cannot possi-
bly win against, an authority which uses unclear rules to dole out 
punishments and rewards. 

“to me it sounds ridiculous. why not just tell 
the user if a post is inappropriate and FOR WHAT 
REASON and preferably before posting? so that the 
user can correct mistakes and create more valu-
able content? why not publish the rules? so that 
people talk about it like it’s voodoo and about 
"the algorithm" like it’s some internet god? who 
you have to please for her to like you and approve 
your posts?” (2020) 

Another characteristic of hypervigilance is the unrelenting as-
sessment of potential threats, and the inability to take a break. Users 
apply this to recommending post consistency, posting every day, 
and not taking a break from social media as it may hurt your ac-
count in the long run. However, users also believe that they are 
at risk for additional punishment if they post consistently after or 
during any kind of ban. As one user expressed, "When I got out of 
shadowban, I was using about 20 hashtags in the frst comment. A 
couple of days later I got shadowbanned again, although it only lasted 
for 1 day. I got scared so I posted without any hashtags for a while 
and now only include in caption." (2019) More drastically, users may 
refrain from posting altogether for an extended period of time such 
as exhibited in this comment, "Nope, I’ve have not posted in 2 months. 
Hopefully the shadow ban is uplifted. Its so annoying, the action block 
threshold is so low for me" (2020). However, this is in direct contrast 
with the other fear that taking a break will permanently reduce 
an account’s visibility. Users feel caught between multiple, and 
sometimes conficting, pressures to manage their account success. 

While Instagram may not explicitly punish a user for lack of 
activity, beliefs surrounding the potential for algorithmic deprior-
itization may cause users to feel pressure to continue producing 
content in order to preserve their visibility. As one user expressed, 
“I post twice a week and it seems to be the sweet spot for me. Taking a 
break is tempting, especially since the engagement drop, but I think 
you’re right - you get forgotten pretty fast if you’re not keeping up 
and feeding the algorithm.” (2020) Aside from losing engagement, 
others expressed that taking a break from posting may put the user 
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at risk of algorithmic punishment, "I’d hazard a guess that returning 
after an extended break could trigger a shadow ban." (2019) 

In order to avoid a negative outcome for their account, such 
as deprioritization, lower engagement, or shadowbanning, we ob-
served that users may establish a regimented posting routine or 
self-impose quotas. However, these quotas are unrealistic for many: 
"...because I don’t post everyday I also lose followers quickly, which 
always annoyed me. I solely post videos, so to pump out a video a day 
is nearly impossible." (2017) 

Overall, the narratives observed within the data suggest that 
there is a common fear that lack of activity on Instagram can lead 
to implicit punishments. This may incentivize some users to create 
content on a regular basis simply to avoid punishment. Hyper-
vigilance can take many forms, and here we note the trends of 
hypervigilant behavior in response to what users believe about the 
algorithms. We explore this hypervigilance further by drawing par-
allels to insecure attachment [78], which are often characterized by 
a perpetual state of hypervigilance and nervous system activation 
[83]. We see signals of anxious, avoidant, and disorganized behavior 
as reactions to precarious and unclear algorithmic punishment. 

4.2    Interpreting    User    Sensemaking    Through    the    
Lens    of    Attachment    Theory    

RQ2: How might users’ concerns about, and ex-
planations of, algorithmic precarity on Instagram be 
interpreted through the lens of Attachment Theory, 
and what are the implications? 

We explore user hypervigilance through the lens of Attachment 
Theory, with particular focus on how the uncertainty involved in 
algorithmic precarity contributes to an insecure dynamic between 
user and platform. When the authority on punishment and reward 
is inconsistent, the receiver of those consequences may respond 
in alignment with the three insecure attachment styles: avoidant, 
anxious, and disorganized. Users each have their own attachment 
predispositions, unique goals, and isolated experiences with algo-
rithmic behavior, all afecting these outcomes. However, it would be 
unreasonable to diagnose, pathologize, or prove attachment styles 
from our sample; instead we use Attachment Theory [13] and plat-
form paternalism [74] as lenses to explore how users experience 
algorithmic precarity, with a focus on community, fnancial stability, 
and self-presentation expectations. While a user may demonstrate 
an insecure attachment to Instagram with regards to their com-
ments on Reddit, this does not say anything about that individual’s 
relational attachment style. Instead, we use the lens of insecure 
attachment to describe the patterns of behavior that result from 
instability that users experience on Instagram, with the aims of 
both gaining insight into this dynamic as well as exploring the 
potential for fostering security. Table 2 summarizes these charac-
terizations for how each of the attachment styles manifest in user 
behavior. Figure 2 adapts Shaver and Mikulincer [83]’s model of the 
mechanism of hyperactivation for the diferent attachment styles, 
but uses the algorithm as the source of threat. To answer RQ2, we 

CHI ’23, April 23-28, 2023, Hamburg, Germany 

demonstrate the various ways in which user’s concerns align with 
the attachment styles, further discussing the implications in the 
Discussion. 

4.2.1 Anxious Atachment. A characteristic of the anxious attach-
ment style is the molding of the self to please an authority—sacrifcing 
one’s own needs in order to seek approval through a variety of 
strategies. Due to a lack of trust and stability, the anxious individ-
ual fears being abandoned or punished at any moment. In order 
to prevent these negative consequences, they preemptively try to 
adapt to whatever they think the authority wants. The anxious 
individual is sometimes rewarded or has their needs met, resulting 
in a continued cycle of repeating their coping behaviors [78, 83]. 

Anxiety often manifests as fear, as well as exhausting all pos-
sibilities to reduce uncertainty as quickly as possible [79]. In the 
following example, a user notices a glitch, describing their fear and 
eight diferent strategies they attempted in order to remedy the 
problem. 

“The same thing happened to me! More than 2/3 of 
my posts were gone this morning after the two fac-
tor authentication. Given all of our similar ex-
periences, it’s likely a glitch. I’m afraid to 
even post though, for fear that that would some-
how cement my feed into its reduced state (as weird 
as that sounds)! I’ve tried so many different things 
to see if they work: I deactivated and reactivated 
two factor authentication, changed my password, 
logged out of all my IG accounts, deleted the app, 
restarted my phone, redownloaded the app and logged 
back in again, but it’s still there. Like a few 
of you, I’ve also submitted a comment on the "re-
port a problem" section and requested the data 
download. I’m curious to see how long this takes 
to fix!” (2018) 

Another characteristic of anxious attachment is preemptive an-
ticipation of another’s needs. In order to maintain good standing, 
an anxious individual will try to prepare ahead of time in order 
to avoid punishment and possibly gain reward [78]. This user de-
scribes the Instagram algorithm as the “bane of their existence” 
but also discusses their goals of gaining favor with the algorithm. 
They are following the “rules” (which are unclear) but also trying 
to preemptively gain favor. 

“The Instagram algorithm is the bane of my own 
(and probably all of our) existence. So beyond 
trying to adhere to the rules and play nice I’m 
interested in other ways that may make the algo-
rithm favor my page more, which brings me to my 
question(s). Does watching the stories of people 
you follow and the sponsored stories between them 
help your standing in the eyes of the algorithm? 
Is there anything else I can be doing besides fre-
quent content and adhering to the rules?” (2020) 

Anxious attachment typically results in a lack of diferentiation 
between self and others—the anxious individual becomes so focused 
on their partner or caregiver that they lose a healthy sense of 
individuality. This is refected in how users talks about “molding” 
themselves to each incarnation of the Instagram algorithm: “The 
algorithm is an always changing brain so that means we have to 
constantly be molding ourself to the newer algorithm.” (2020) 

“This damn Instagram algorithm has been IMPOSSI-
BLE to keep up with, especially for my business 
pages. What’re you doing to stay on top of it? 
It feels like we go through week-long waves of 
mastering it and get a ton of engagement, then 
we hit rock bottom again the next week and don’t 
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Figure 2: A proposed mechanism of insecure attachment responses in relation to social media algorithms. Adapted from 
Shaver and Mikulincer [83], a framework of the mechanism by which insecure attachments form. Key characteristics of the 
attachment styles are elaborated on in Table 2. Insecure attachment responses tend to stay in a perpetual activated state of 
nervous system activation and distress. 

Attachment theory as applied to user reaction to algorithmic precarity on Instagram 
Secure 
ability to balance self and 
others, relies on community 

Key and also has ability to 
characteristics self-soothe, strong sense 

of self, authentic expression, 
emotional regulation [8, 73] 

Anxious 
emotional activation, fear 
response, worry of losing 
connection, inauthentic 
expression to please others, 
high reliance on others 
for feedback [7, 8] 

Avoidant 
emotional suppression, 
disengagement, 
dissociation, distrust, 
lack of hope that needs 
will be met, loneliness, 
hyperindependence [7, 8] 

Disorganized 
combination of anxious 
and avoidant behaviors, 
aggression and rage, 
hatred mixed with desire 
for intimacy, dysregulation 
[71] 

seeks online community but 
not at the expense 
of their own authenticity 
or burnout, likely uses IG as a 

Manifestation creative outlet, relies on other 
on Instagram sources of connection or 

promotion, attempts to grow if 
in line with their personal 
boundaries, seeks compromise 
between user and platform 

trying to follow all the 
unseen rules, attempting 
multiple courses of action, 
preemptive planning to 
avoid punishment, 
inauthentic expression 
to grow or be liked, worry 
and fear about the algorithm 

leaving the platform, 
claiming it’s 
"not worth it" to grow, 
stopping activity even 
if they express the desire 
to interact 

anger at Instagram, 
aggressive language, 
continued attempts to 
reconnect and grow, 
desire to understand 
the rules despite 
frustration with them 

Table 2: Characteristics of the diferent attachment styles and how they manifest with regards to the Instagram algorithm 

even get 100 likes or a single comment. HELP!!!!!!” 
(2021) 

It is important to remember that anxious attachment is a valid 
and expected response to an unpredictable environment; it is a cop-
ing mechanism and in this case, a response to algorithmic precarity. 

4.2.2 Avoidant Atachment. Avoidant attachment typically mani-
fests as hyperindependence and disengagement from the source of 
unreliability. Key characteristics of the avoidant style are a dismis-
sive and negative view of the authority, with the avoidant individual 
preferring to abandon the relationship rather than seek getting their 
needs met [66]. On Instagram, many people acknowledge the neces-
sity of a social media presence for businesses and connection. For 
a user who feels compelled to stay on the platform, but also feels 
angry and insignifcant, this incongruence may deepen feelings of 
dissatisfaction with social media. We observe that many users feel 

compelled to stay on Instagram even if they believe it cannot meet 
their needs. It is also important to acknowledge that users who 
exhibit avoidant behaviors may be less likely to post on r/Instagram; 
our observations here may underestimate the prominence of these 
behavioral manifestations. One user described how algorithmic 
changes are pushing people of Instagram, likening it to a ‘slow 
death’. 

“There are a lot of assumptions here of foul play 
but I have A LOT of celebrity friends who basi-
cally abandoned Facebook last March due to their 
catastrophic algorithm changes. Now it appears 
the slow death is reaching Instagram. I even have 
a youtube watch partner who use to get 600k views 
a post that now completely left Facebook because 
now he sometimes get 100 likes on shit. Homie got 
1.7 million followers... this is wild and danger-
ous.” (2019) 
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When an avoidant individual’s needs are continually not met, 
they tend to disengage and feel a sense of powerlessness. This is 
refected in how users talk about their exasperation with Instagram 
and their intentions to leave: 

“Mine too, fuck Instagram I’m thinking about us-
ing other means - Facebook, YouTube. Instagrams 
algorithm and ghost banning is tiring me out ” (2019) 

“This is something that really upset me about the 
feed sorting change. Before the change was imple-
mented on my feed, which happened in mid-late march, 
I would scroll from the most recent post to the 
last post I remember viewing, which made it re-
ally easy to know when I was caught up. Since then 
I’ve almost stopped using Instagram altogether 
because I’m just not interested in viewing con-
tent the way they’re telling me I should.” (2016) 

A key characteristic of avoidance is the perception that it is 
not worth the efort to get one’s needs met—because the avoidant 
individual has observed enough evidence to discount that possibil-
ity [56]. Trust has been repeatedly broken and the only option for 
the avoidant individual is to disengage: 

“I ended up leaving Instagram for a while. Its 
been a couple months; that ban completely stripped 
me of all motivation.” (2020) 

“It’s as if the Instagram algorithm remembered 
everything I told it I *didn’t* want to see and 
decided to show me just that :( I spent an entire 
weekend "hiding" (show me less of this) on every 
single one and it didn’t "learn". It was never 
100%, but it was nice to look at, now it’s just 
memes, sports, makeup...whatever. At this point 
I’ve given up...I just completely ignore it. I 
don’t think there’s anything to do...they’ve done 
something to the algorithm :(” (2016) 

Again, one must remember that displaying avoidant tendencies 
is not unreasonable. It suggests that the algorithm has consistently 
failed to show users how actions could change outcomes. 

4.2.3 Disorganized. Disorganized attachment, unlike anxious and 
avoidant attachment, emphasizes a fear of authority fgures in gen-
eral [71]. In disorganized attachment, adults will employ a “confused 
approach and avoidance of the attachment fgure for support and 
solace in times of need”, as well as a higher degree of anger and 
hostility than is seen in anxious or avoidant attachment [71]: 

“Fuck instagram. They just deleted me without any 
warning. I censored all my pictures so they didnt 
show any nipples or anything. They don’t respond 
to my appeals. It’s not worth building a follow-
ing on there when they just ban you so easily when 
youre making huge efforts to follow the rules.” 
(2019) 

“Why does Instagram’s algorithm fuck over talented 
creators while it somehow promotes people who lack 
talent? Why is it that every time I view the ex-
plore page, there are these annoying sexualized 
reels. The algorithm is going downhill for my art 
page no matter how hard I try. It seems like the 
only way to get the algorithm to work is through 
paying for promotions but I dont want to do that.” 
(2020) 

People with disorganized attachment have a lack of coherence in 
their mental representation of themselves, others, and relationships, 
which leads to confusion and confict. One user recounts how their 
behavior on Instagram leads to a confusing reward and punishment 
cycle for their account: 

CHI ’23, April 23-28, 2023, Hamburg, Germany 

“Do you know what the weird thing is? I barely 
touch my IG account because of the drop in engage-
ment, likes and followers. However, when I aban-
don it, the number of likes and followers starts 
growing faster than ever. However, as soon as I 
post to it again, the growth in likes, engagement 
and followers just stops. Once again, this adds 
credence to my theory that the IG algorithm is 
designed to act like drugs. They give you a taste, 
then when you want more, they cut you off and start 
demanding payment (promote). You end up paying 
more, getting back less and having to pay more 
and more to get less and less.” (2020) 

These users demonstrate a strong desire to follow the rules; they 
also highlight the ups and downs of their Instagram use as intense 
and seemingly intentional. However, they lack a coherent approach 
to their interactions, and incorporate both anxious and avoidant 
strategies. 

4.2.4 Secure Atachment. Our data primarily showed signals of 
insecure attachment behaviors, but a minority of the comments 
responded in ways that aligned with securely attached tendencies. 
Secure attachment features a balance between self-reliance and 
community support, as well as a less activated response to external 
fuctuation. Secure attachment is also characterized by attunement 
to one’s own goals and motivations that bolster a secure sense of 
self [88]. 

One user describes how they leveraged algorithmic knowledge 
to resist unrealistic beauty standards. Their sense of control, agency, 
and self-actualization is evidenced by their ability to cut out un-
wanted content and pursue their hobbies. 

“I actively stopped looking at beauty or fashion 
related posts on Instagram and unfollowed every-
one that uses heavy Photoshop or facetune. Then 
I started to only focused on posts that had some-
thing to do with my hobbies. After a while the 
Instagram algorithm will stop showing you beauty 
related posts. I’m now starting a new art project 
because of a post I saw on insta :)" (2019) 

Another user shows how they prioritize their own authenticity 
and fun, and resists what they think the algorithm expects from 
them, resulting in a discovery of a positive new hobby. 

“The algorithm was the reason I started collages. 
I was so annoyed by it that I decided to have some 
fun, instead of doing what they want me to do (which, 
I guess, is posting selfies and boring stuff).” 
(2019) 

Another element of secure attachment is responding to uncer-
tainty and precarity in a healthy way that prioritizes wellbeing. 
Below a user acknowledges frustrations, while also ofering advice 
for growth. They mention trying to resist the pressure to grow, 
even though it can be a ‘great tool’. They advise others to prioritize 
authenticity and happiness over growth, while still acknowledging 
the benefts of building a following. 

“Instagram algorithm is really messed up and even 
though your art is great, not many people may be 
able to see it. You can check some tips for grow-
ing on Instagram from other artist, try to engage 
with your followers and other fellow artist, or, 
if you want to, try some draw this in your style 
challenge for more exposure. Just don’t feel so 
much pressured about this, social media is a great 
tool for knowing future clients and building a 
community, but never forget about your art and 
do what makes you happy ;) <3" (2020) 



          

         
         

       
          

           
           
           

         
           

           
        

         
         
          

    

       

         
         

       
          

           
           
           

         
           

           
        

   

         
         
          

    

       

                              
                           

                           
                           

                              
                                       
                                 

               
                              

                           
                        

                              
                           

                                 
                                 

                              
   

                        
                              

                           
                              

                           
                              

   

                              
                        
                                       

                                    
                                    
                              

                        
                              
                     

                        
                  
                           

                        
                           

                           
                     
                           

                        
                  

                     
                              

                     
            

         
         

       
          

           
           
           

         
           

           
        

   

         
         
          

    

                        
                                 

                              
                           

                           
                                    

                                 
                           

                                    
                        

                        
                                 
                              
                        

                                 
                        

                              
                     

      
                           

                              
                              

                              
                           
                              

                                 
                              

                              
                        

                           
                                 

                        
                        

                           
                           

                              
                        

                                 
                        

                     
                              

            
                              

                                 
                              

                              

CHI ’23, April 23-28, 2023, Hamburg, Germany 

It is important to recognize that securely attached does not 
equate to happy. Securely attached individuals can and do nav-
igate confict and express displeasure with their circumstances. For 
example, users express frustrations while searching for a ‘middle 
ground’:“I know I sound bitter and disgruntled. I know Instagram 
is providing a free service. I know I’m the product. But there has 
to be a middle ground, where Instagram can promote ads without 
*completely* ruining the feed.” (2016) 

Secure attachment is also characterized by the ability to respond 
to uncertainty and discomfort with patience. Instead of a hyper-
vigilant response to uncertainty, securely attached individuals can 
more easily self-regulate and weigh their options. We observe how 
users describe the importance of patience when dealing with fuc-
tuations in the Instagram algorithm: “First of all you should always 
check those things with multiple accounts and wait some time before 
jumping to conclusions, because there are fuctuations on IG.” (2018) 
or 

“Instagram algorithm treats you well as long as 
you keep people stay longer in the app. As long 
as you organically grow, youll see you get more 
engagement. It can take even 6 months or more of 
growth until you gain a nice amount of followers 
per day. Just keep on going, hope you the best” 
(2020) 

Finally, we see how users can demonstrates a secure balance 
between authenticity and responding to algorithmic pressure. For 
example, “I think the problem is probably algorithm. I’d love to fx the 
problem myself, but for now I’ll just keep being genuine and hopefully 
will get the same in return :)” (2018). As further illustrated, another 
user acknowledges the desire to grow, while also warning against 
sacrifcing authenticity. They situate the center self-refection and 
personal development. The author of this posts suggest using the 
decrease in engagement as motivation for self-discovery. 

“I’m not recommending you turn into a bandwagon 
artist or falsely adopt color palettes/painting 
styles you don’t like but know is popular with 
mainstream consumers. What I’m saying is that a 
stagnation in activity could also be a sign to 
say that it might be time for new experimentation 
and personal development of your art. Algorithms 
are one thing but as artists, we should also con-
sider that perhaps our activity might reflect our 
own feelings with our work.” (2019) 

These examples each demonstrate components of secure attach-
ment that could be further explored by continued research, design 
interventions, community support, and discourse about social me-
dia and personal wellbeing. 

5    DISCUSSION    
Our investigation reveals a variety of distressed responses to user-
perceived algorithmic precarity. As evident in the language of Red-
dit data, Instagram users overwhelmingly view platform engage-
ment through a punishment and reward paradigm, seeking to ‘be 
treated well’ and ‘not get in trouble’. They also describe a help-
lessness and lack of agency to control their success and desired 
outcome on the platform. In this study of (in)secure attachment to 
‘the Instagram algorithm’, we highlight the dynamic of unreliability 
and coping responses that arises due to precarity, opacity, and user 
beliefs. Here in our discussion, we ideate on the possibility of fos-
tering secure attachment and consider interventions for supporting 
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a more transparent and reliable algorithmic experience. We focus 
on potential pathways for promising HCI research endeavors that 
can design systems and evaluate the possibilities of fostering secure 
attachment to social media. 

5.1    Limitations    
Our fndings demonstrate the impacts that algorithmic precarity 
has on users, in a way that mimics and/or heightens insecure at-
tachment. It is important to clarify that Attachment Theory has 
primarily been applied to human relationships. However, we know 
that one’s attachment style and subsequent behavior is greatly 
afected by the reliability of an environment as well [55, 82, 84], 
and we view the algorithm as part of a precarious environment 
impacting its users. We caution against any literal interpretation 
of Instagram as a parental fgure, and instead use the metaphor to 
characterize the impacts of algorithmic precarity on user hyper-
vigilance. Users already personify the algorithm (e.g. ‘algorithmic 
overlords’), or place their blame on sole individuals such as Mark 
Zuckerberg. Instead, we encourage users to direct their demands for 
transparency towards the human elements of algorithmic systems. 
In other words, eforts to resist these algorithms should be focused 
on steering oversight boards, challenging machine learning biases, 
calling for more insight into how the algorithms make decisions, 
critiquing Community Guidelines, and championing an improved 
appeals process. 

However, when the uncertainty and precarity cannot be changed, 
due to the nature of ever-evolving trends and randomness, fostering 
secure attachment is necessary. Given our sample, we suggest these 
fndings are most applicable to creators on Instagram who already 
pay close attention to ‘the algorithm’, analytics, and trends—though 
the potential for fostering secure attachment may also serve teens 
[92], content consumers (those who do not post regularly or at 
all), and smaller accounts trying to connect with their in-person 
friends. More research is needed in specifc populations of interest 
to explore the general applicability of our work. 

5.2    Recommendations    for    Promoting    Secure    
Attachment    

We know that secure attachment represents a healthy balance be-
tween self and others, and the ability to more efectively handle 
uncertainty or fuctuation in relationships [88]. Secure attachment 
overlaps with trust, wellbeing, nervous system regulation, and self-
worth. Insecure attachment can be transformed into “earned secure 
attachment” [26, 73, 81] and we draw from established interven-
tions, as well as characteristics of secure attachment, to suggest 
possibilities for supporting earned secure attachment to precarious 
social media algorithms. We draw on both our empirical results and 
established elements of Attachment Theory to consider potential 
paths towards fostering secure attachment. For each recommenda-
tion, we outline how researchers could investigate and evaluate the 
efcacy of the approach. 

However, we stress that social media alone is not responsible 
for manifestations of insecure attachment; nor can it be used in 
place of mental and physical health support. Larger systems of 
inequity must be deconstructed to fully support the wellbeing of 
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social media users [21, 67]. This work simply provides a path for-
ward for those interested in scafolding secure attachment to social 
media—creatively envisioning future systems that foster and pro-
mote empowered digital connection. 

5.2.1 User Agency via Goal Seting and Reflection. We observed 
that users felt disconnected from their own reasons for using In-
stagram, simply trying to ‘stay afoat’ and not be ‘punished’ as 
opposed to guiding their own goals for growth, connection, advo-
cacy, or expression. The helplessness we observed demonstrates 
the lack of user agency and feelings of control over their own expe-
rience. In order to support user agency, a sense of control, and a 
more empowered way of interacting with social media, researchers 
could experiment with pre- and post-social media use prompts, 
surveys or other interventions that allow the user to explore why 
they use Instagram and what they gain from connecting digitally. 
Given that secure attachment often involves self-regulation skills 
and personal refection [26, 75], we ground these recommendations 
in our data where users share preferred self-soothing strategies. 
We observe users reminding others to reconnect with the ‘why’ of 
social media use as a critical component of their personal experi-
ences. This refective process may allow the user to identify the 
behaviors they do like, and to focus their attention on serving their 
own goals as opposed to the algorithm. Refection may be useful 
for guiding actions, bringing them in alignment with goals when 
scrolling. Possible design interventions may be to introduce quick 
touch points (SMS messages or links to short surveys) that prompt 
users for the type of content they want to see and how it supports 
their goals for social media use. In other cases, for example, if a 
user’s goals are to connect with others, research could explore the 
efcacy of priming the user with a template of behaviors that are 
known to be associated with more meaningful connections, as op-
posed to simply viewing. It may be worth studying how to help 
users plan their time and accounts around the content they prefer 
to see; for example if a user prefers to see nature content they may 
make a separate Instagram account simply for plants. Each of these 
interventions should be evaluated for whether or not they afect 
hypervigilance and other signals of (in)secure attachment. 

5.2.2 Scheduling Support Frameworks and Tools. Another propo-
nent of secure attachment is reliable routine in the face of unpre-
dictability [26]. Given the fuctuating nature of algorithmic suc-
cess, it may be benefcial for users to control their own posting 
schedules and boundaries, while also engaging in self-regulation 
strategies[75]. One can imagine frameworks for helping users iden-
tify boundaries, such as not responding to DMs in the morning, 
or only spending a certain amount of time creating content before 
they deem it good enough to post. Hiniker et al. [47]’s MyTime, for 
example, contributes a framework for planning out social media 
non-use while supporting user agency and personal goals. We posit 
that interventions like MyTime, when applied to social media in 
combination with scheduling tools and APIs that allow users to 
batch their content ahead of time, may prove benefcial. However, 
a theme that emerged in our study was fear of long-lasting con-
sequences for taking time of or missing a day of posting. While 
batching content ahead of time may circumvent this, we are also 
interested in how users cope with these fears and how they can 
be alleviated. Research to evaluate how promoting other forms 
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of secure attachment afects these negative beliefs and anxieties 
around lasting punishments, or if there are ways to avoid those 
punishments with less efort from the user, hold great promise. 

5.2.3 Peer Support for Modeling Secure Atachment. Our results 
saw users engaging in collective sensemaking to grapple with al-
gorithmic punishments. We also observe users modeling secure 
attachment for others, such as encouraging them to “be patient” or 
focus on personal goals as opposed to pleasing the algorithm. While 
not as prevalent as expressions of distress, these responses highlight 
opportunities for peer support. We know that secure attachment 
involves self-reliance in harmony with community support [81]. 
How might we catalyze and promote peer support and modeling 
of secure attachment strategies and behaviors? Interventions could 
be as simple as an automatic bot on r/Instagram that prompts users 
to think about strategies grounded in secure attachment when it 
identifes anxious language. Peer support could also be initiated 
as a focus group, design session, or in a specialized app for users 
interested in building a more secure relationship to social media 
use. There are also possibilities for peer mentorship and support 
systems. Further research by the HCI community is needed to iden-
tify how to best support these needs, and to evaluate the efcacy 
of the suggestions provided among peers. 

5.2.4 Providing Additional Context on Trends. Another way to sup-
port secure attachment is lessen uncertainty within the environ-
ment [42]. Users expressed distress with the current level of trans-
parency, such as when content is moderated with no explanation. 
Additional transparency could reduce uncertainty and promote 
user security. While we may be unable to afect in-app features on 
Instagram, researchers could develop more detailed analytics that 
demonstrate natural fuctuations in trending topics, Instagram use, 
or prioritized features of the app. Oftentimes, a post may perform 
poorly simply because other content is trending or a particular 
hashtag is being overused that day. Content moderation may also 
fuctuate given how many reports are coming in, how many mod-
erators are working, and due to new changes occurring on the 
backend. While access to these details is Instagram’s intellectual 
property, researchers might invest in ways to provide enough in-
sight to the user to help them identify natural or expected variability 
in visibility. Explanations of how diferent the system may behave 
day to day could be distressing or comforting; further research is 
required. These eforts could parallel others to increase data science 
and machine learning education in the general public. 

5.2.5 Beyond Design. Investigating collective sensemaking through 
expressions on Reddit, demonstrate the continued and persistent 
distress that many social media users experience. We encourage 
localized community support for creative laborers to discuss and 
contend with algorithmic fuctuations, as well as mental health 
support that engages with lack of access and stigma for non-white, 
non-Western, identities. For each community afected by algorith-
mic precarity, support will look diferent. We encourage further 
participatory research into supporting specifc needs of creative 
laborers with regards to algorithmic precarity and managing their 
responses to uncertainty. 
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6    CONCLUSION    
Instagram users contend with algorithmic precarity in order to 
manage their fnancial opportunities, protect their privacy, avoid 
content moderation, connect with their communities, and present 
themselves in alignment with their self-presentation goals. Users 
fear lasting efects of moderation or poorly performing content, and 
refuse to take breaks for fear of additional algorithmic punishment. 
We fnd that users’ hypervigilance in response algorithmic precarity 
mirrors insecure attachment. We detail the ways in which users 
demonstrate insecure attachment to platform algorithms, charac-
terizing each style’s manifestations of social media use. We suggest 
possible interventions for fostering secure attachment in order to 
promote user safety, stability, agency, trust, and wellbeing. 
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