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Assessing Affective Engagement 
with Narratives of Invisible Disability 

 

 

Abstract—Narratives about invisible disabilities are poorly 

represented in public discourse and often go undisclosed [1], 

leading to false assumptions, discrimination, and stigma [2] 

against those who experience these conditions. To address these 

issues, recent studies have suggested that disclosure of first-

person narratives of invisible disabilities should be increased [3]. 

To understand the mechanisms affecting recipients of such 

narratives, the present study evaluates how social media users 

(N = 124) engage affectively with this content in a digitally 

mediated narrative-form intervention designed to reduce 

harmful assumptions against persons who experience invisible 

disabilities. Results of this study indicate that such an 

intervention may prove effective at reducing harmful 

assumptions on the basis of visual cues, and in line with past 

research, finds that affect may play an important role in 

assumption-making processes [4]. Findings from this study may 

be used to inform novel digital interventions capable of 

counteracting harmful assumptions that drive prejudicial 

behaviors against a wide range of populations and communities. 

Keywords—Affect, social media, disability, invisible 

disability, hidden disability, natural language processing, 

survey methods 

I. INTRODUCTION 

Our senses play a crucial role in our ability to perceive and 
make inferences about the world around us [5]. Yet experience 
teaches us that not all truths are immediately accessible to us 
through our senses. No more can we innately know the 
thoughts and experiences of others than we can see through 
walls. Nonetheless, false assumptions permeate our waking 
lives [6], such that widely accepted tests have been developed 
to evaluate exactly which assumptions we make, in what 
situations, and why [7]. As Malcolm Gladwell argues in his 
Talking to Strangers [8], and drawing from the Darwinian 
notion of transparency, assumptions are an essential and 
natural part of human interaction, resulting from a need to 
infer others’ emotions and intentions with limited available 
evidence. But while interpersonal assumptions are natural, 
they are not always correct [9], nor are they always 
constructive [10]. 

Humans begin to develop attention biases in infancy [11] 
and assumptions of others’ physical and mental facilities as 

early as 17 months old [12]. False assumptions and biases take 
root early and easily, playing a critical role in generating and 
perpetuating human conflict [13], stigma, and discrimination 
[14]. While some false assumptions may be relatively 
harmless, others are not, leading entire communities to face 
disproportionate negative impacts resulting from social bias. 
Although there are many such communities worthy of 
attention, the present study is concerned with everyday 
attitudes towards people living with disabilities (PWDs; [15], 
[16]) for whom false assumptions form the bedrock of 
prevailing cultural narratives detailing their lives and 
experiences [17]. 

A. Assumptions of People with Disabilities 

In the United States, as many as 61 million adults–
approximately 26% of the adult population–live with some 
form of disability [18], a physical or mental condition “that 
substantially limits one or more major life activities” [19], 
[20]. Disabilities vary greatly in their causes, impacts, and 
impairments [21], leading to unique forms of stigma [22] and 
discrimination [23]–[25]. Some disabilities are inborn while 
others are acquired; some require visible accommodation 
(e.g., wheelchair use), leading to challenges with physical 
accessibility, while others go unseen, leading to amorphous 
questions about disclosure and the uncertainty of appropriate 
public or workplace accommodations. Across the many forms 
that disability takes, the associations among assumptions, 
biases, and stigma run deep and have been the topic of 
significant academic inquiry [26], although assumptions made 
about people with invisible disabilities (PWIDs) are still 
poorly examined [27]. 

While popular media and social media representations 
conceive of disability in traditionally visual terms [28], as 
many as 96% of disabilities are invisible [29]. Invisible 
disabilities refer to a wide range of states and conditions that 
cannot be inferred from visual evidence [30], such as mental 
health conditions, chronic pain disorders, cardiovascular 
diseases, and autoimmune conditions, among many others. 
People with invisible disabilities may be less likely than 
people with visible disabilities to report their conditions to 
peers due to stigma and other concerns relating to this 
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disclosure [31]. As Fitzgerald [32] explains, “When the 
external facade does not match the internal reality,” peers may 
engage in “[internal dialogues] that deal with issues of 
personal, cultural, and psychological competency,” a behavior 
of which PWIDs may be particularly aware. 

Discrimination against people with disabilities is well-
documented across a range of cultures and timescales, with the 
literature suggesting that those with invisible disabilities may 
face significantly more discrimination [33] than those with 
visible disabilities, perhaps especially in workplaces [34]. 
Consequently, narratives of invisible disabilities are poorly 
represented in public discourse [1], allowing prevailing social 
and cultural narratives to take root [35]. Accordingly, recent 
studies outline the need for PWIDs to become more vocal 
about narrating their experiences to their peers [3] in order to 
better manage and mitigate others’ harmful assumptions, but 
there remain significant obstacles to this task. 

 

B. Narratives & Disability 

Early in human history and across a global range of 
cultures and traditions, narratives about PWDs have reflected 
beliefs in their impurity, weakness, and sin–associations that 
continue in the present day [36]. But while narratives of 
disability have engineered stigma, recent studies have 
detailed how first-person disability narratives may be used 
effectively to counteract this stigma [35], [37]. When certain 
cultural narratives go untold, or are left to be told by those 
unfamiliar with these narratives, related experiences may 
become stigmatized, shamed, or even thought to be irrelevant 
or uncommon [38]–[40]. Sharing first-person accounts of an 
underrepresented experience may not only return narrative 
agency to the one who experienced the condition, but also 
recalibrate cultural assumptions of what is, or isn’t, true about 
that experience. For that reason, interventions that seek to 
combat stigma against PWDs may benefit from taking 
narrative form. 

 

C. Social Media & Disability Narratives 

Wherever we come into contact with others, we are likely 
to make assumptions [6]. Likewise, and naturally, we may 
make more assumptions the fewer our information channels, 
and the less information we have at our disposal [26]. It 
follows that social media platforms–where every day we come 
into contact with strangers about whom we know nothing 
more than can be inferred from the visual content they share 
with us–are ripe with assumptions, perhaps especially on 
anonymous and semi-anonymous forums like Reddit and 
Twitter. While the presence of social media platforms raises 
important questions of both ethics and accessibility for PWDs 
[41] it also provides forums for PWDs to tell their own stories 
and gain control over their own narratives. Likewise, it allows 
for what has been called new models of conviviality [42] for 
PWDs, “modes of structuring and conveying care that evade 
characterization as exchange and require that participants 
recognize and manage shared and disparate experiences of 
precariousness and vulnerability” [43], leading to more 
equitable discourse.  

 

D. The Present Study 

This study examines social media users’ affective 
engagement with narratives illustrating first-hand 
experiences with invisible disabilities, which by their nature 
remain hidden until disclosed. We ask whether reflective 
engagement with these narratives may allow participants to 
gain improved attitudes towards PWD in general, as well as 
whether social media users are able to make fewer 
assumptions about disability status on the basis of visual cues, 
which may be used to assume a lack of disability status in the 
case of PWIDs. Since affect has been shown to play an 
essential role in the assumptions that we do or don’t make 
about others and their experiences [4], we centrally examine 
the role of affect as well as compassion and empathy in 
shaping participants reactions to the narratives selected. 
 

II. METHODS 

In the present study, users (N = 124) of popular social 
media platforms were recruited to engage with curated first-
person audio narratives that illustrate lived experiences with 
invisible disabilities, also called hidden disabilities [30]. 
These narratives were paired with reflection prompts to 
encourage a witnessing approach [44], in which participants 
observe testimonies as well as reflect upon their own 
experiences and how those experiences might impact their 
observations of those testimonies. In doing so, we aimed to 
increase affective engagement and consequently stimulate 
positive shifts in participants’ attitudes towards persons with 
disabilities. Mechanisms for these perspective shifts were 
evaluated pre- and post-intervention through a 
comprehensive survey battery including measures assessing 
compassion, state empathy, self-reflection, attitudes toward 
disability, and locus of control. Participant reflections to the 
provided narratives, as well as responses to IPSAQ (Internal, 
Personal and Situational Attributions Questionnaire; [45]) 
measures, were collected and analyzed using deep learning 
techniques, Linguistic Inquiry and Word Count analysis 
(LIWC; [46]), and inductive coding [47]. 

 

A. Narrative Selection 

To select narratives for intervention, open-source 
databases (n = 28) of healthcare journey narratives were 
identified through literature review. On the basis of data 
availability and formatting, three were selected, including the 
Health Story Collaborative, the Disabilities Visibility Project, 
and StoryCorps. Selection criteria required that narratives 
possess extractable audio content; be fewer than 5 minutes in 
duration; and be topically related to first-person experiences 
of invisible disability. Each narrative, at most, included two 
voices: a narrator and an interviewer. Narratives were selected 
based on their identified capacity to generate states of 
compassion, empathy, and reflection in audiences. To this 
end, selection criteria also required that narratives disclose 
experiences with contextually relevant themes (e.g., hope, 

gratitude, meaning-making). In order to optimize participant 
engagement, only audio narratives were used [59]. 
 



B. Recruitment 

The present study employs convenience sampling, 
recruiting through social media platforms including Reddit (n 
= 85; 65%), Facebook (n = 14; 11.3%), Twitter (n = 11; 
8.9%), LinkedIn (n = 2; 1.6%), and Instagram (n = 5; 4%); 
however, some participants shared the study within their own 
networks, resulting in several participants (n = 7; 5.6%) who 
may have been drawn to the study through email or other 
unknown communication channels. Of those individuals who 
saw recruitment postings on social media (n = 10,000+), 849 
entered the recruitment process. Following consent (n = 176), 
and after removing bot accounts (n = 27) and drop-outs (n = 
23), and bad-faith respondents (n = 7), 124 participants 
remained. For social media platforms that host moderated 
community groups (e.g., Reddit and Facebook), moderators 
of topically relevant groups (e.g., r/psychologyresearch, 
r/samplesize), as well as moderators of groups topically 
relevant to conditions discussed in intervention narratives 
(e.g., r/multiplesclerosis, Facebook’s Invisible Disabilities 
community), were contacted to request posting permissions 
and to ensure that the recruitment text wasn’t removed at the 
time of posting. Communities relevant to the geographies of 
the researchers (e.g., r/massachusetts) were also included 
with the aim of presenting a broader base of respondents who 
may not share particular experiences with medical or 
behavioral conditions, and who may be less likely to be 
subject experts in related research areas. To ensure optimal 
visibility of recruitment posts, all recruitment text was posted 
between 7-8am, EST, which the study team identified as 
providing optimal visibility within the selected communities. 
Recruitment messages were re-posted up to two times, 
subject to prior approval by community moderators.  
 

C. Intervention 

The intervention portion of this study sought primarily to 
improve participant attitudes towards PWDs through 
assumptions-breaking reflection mechanisms and exposure to 
first-person narratives disclosing experiences with hidden 
disabilities–those that can’t be known without such 
disclosure. However, since compassion, empathy, and self-
reflection were theorized mechanisms for altering participant 
attitudes, designing an experience that would stimulate these 
behaviors was crucial to the effectiveness of this intervention. 

Each participant listened to between three and eight 
stories total, with three required stories and five optional 
stories; each story was brief, with an average duration of 
approximately 2 minutes and 27 seconds. No significant 
topical or thematic differences were observed between the 
two sets of stories, with both samples including stories that 
referenced positive and negative themes interchangeably. To 
best observe our outcomes of interest, the three required 
stories were those that the study team believed would result 
in the greatest benefits to participants: those that would 
stimulate the most empathy, compassion, and self-reflection. 
After each narrative, participants completed the affective 
empathy subscale of the State Empathy Scale [57], which 
evaluated whether participants viewed the speakers’ 
emotions as genuine and whether participants felt the same or 
similar emotions as they engaged with each narrative. For 
each narrative, participants were then asked whether the story 
caused them to reflect upon one of their own experiences, and 

if so, to describe that experience. For the six optional 
narratives, participants who skipped a narrative completed 
multiple-choice responses indicating the reason for skipping 
(e.g., “this story is too personal”), and including an open 
response field for more detailed or unique reasons. Optional 
stories were used to test participant willingness to engage 
with particular story topics and to identify barriers to content 
engagement. These optional stories were also used to 
evaluate engagement endurance when compared against 
available demographic and other self-report features (e.g., we 
hypothesized that individuals with disabilities would be 
willing to engage with more stories about disability when 
compared against individuals without known disabilities). 

Participants who chose to continue listening to optional 
stories were also evaluated on the basis of how many stories 
they listened to, which stories they skipped, and their reported 
reasonings for skipping particular stories, with multiple-
choice responses showing the nature of skipping and 
engagement behaviors and for which stories. 

 

D. Qualtrics Survey Battery 

The present study utilizes a survey battery approach, 
comparing pre- and post-intervention responses, with self-
report scales and measures selected based on their ability to 
provide insight into our outcomes of interest. Following 
baseline demographics and personality (BFI-10; [48]) 
measures, our pre- and post-intervention battery evaluated 
self-compassion [52]; compassion-for-others [53]; affective 
state empathy [57]; attitudes towards disability [56]; and 
locus of control [45]. Notably, during initial literature review, 
no sufficient tests were identified that evaluate participant 
assumptions of others’ health or disability status on the basis 
of visual cues, which was an important phenomenon in our 
inquiry. Therefore, we designed and performed an 
experimental measure to evaluate participants’ assumptions 
of disability, physical illness, or mental illness based on 
visual cues. This test was also conducted based on the study 
team’s belief that engagement with stories of invisible 
disability would lead some participants to become more 
open-minded to the possibility that anyone, regardless of 
appearance, may be experiencing a disability. In this 
experimental Condition Associations Test (CAT), 
participants were shown stock photographs of people 
engaging in a wide range of activities, with some visible cues 
that may indicate disability or injury status (e.g., wheelchair 
or hearing aid use), others indicating psychological distress 
(e.g., yelling at oncoming traffic), and other suggesting 
positive health status (e.g., swimming). 

 
E. Analysis Methods 

Once selected, audio narratives were transcribed using 
Google Speech-to-Text API [62]. To ensure that narratives 
were accessible to listeners, Voyant [63] was used to generate 
scores of vocabulary density for each text, with the study 
team deeming texts appropriately for use with a diverse 
population recruited through social media. Qualitative 
inductive coding [64] was then performed to extract core 
content themes, including those described previously. Using 
LIWC, we extracted ninety-five (95) affective-linguistic 
features from intervention narratives, user-generated 



reflection statements, and IPSAQ and performed additional 
statistical analysis on these results using Python and JASP 
[65]. We performed deep learning analyses on user-generated 
textual responses to the IPSAQ using Python in Google Colab. 

 

III. RESULTS 

A.  Participant Recruitment 

All participants (N = 124) were 18 years or older, 
geolocated within the United States, and reporting that the 
content of the study, which was described briefly prior to 
participant consent, would not place them at undue risk of 
harm. It is worth mentioning that 39.5% (n = 49) identified as 
having an invisible disability and 29% (n = 36) identified as 
having a visible disability; 6 others (4.8%) identified as having 
both an invisible and visible disability. Slightly more than half 
of participants (n = 71; 57.3%) identified as women and a 
significant number of participants (n = 17; 13.7%) identified 
their sex as non-binary or other. 

 

B. Condition Associations Test & Attitudes to Disability 

The  CAT examined participants’ ability to recognize that 
regardless of visual cues–or lack thereof–anyone could be 
experiencing a medical condition, physical condition, or 
disability-qualifying condition. Pre-intervention, 43 
participants responded that the photographs being shown 
depicted people who could not, under any circumstance, have 
a disability. Post-intervention, no participants chose this 
response. Significant increases post-intervention were also 
seen in the number of participants selecting images that they 
believed could plausibly include individuals with mental 
health conditions (n = 36 > n = 60) or disabilities (n = 43 > n 
= 82). Pre- and post-intervention, participants were also asked 
to complete a scale evaluating Attitudes to Disability to 
identify whether participants’ attitudes towards PWDs, and 
knowledge and beliefs regarding their experiences, changed 
as a result of the intervention. Post-intervention, three of four 
subscales of the Attitudes to Disability scale showed 
improvements in mean values, with the most significant 
improvement (p = 0.051) shown in the Gains subscale, 
reflecting views that PWDs have unique experiences and 
perspectives to offer society.   
 

C. Compassion, Self-Compassion, and State Empathy 

Paired t-tests were conducted to compare pre- and post-
intervention results across two compassion scales: the State 
Self-Compassion Scale Short-Form (SSCS-S; [66]) and the 
Compassion Scale; Pre- and post-intervention, participants 
were asked to complete these scales to identify whether 
compassion was a mechanism affecting assumptions of others 
within the context of our study. Slight but not statistically 
significant increases were observed post-intervention for both 
compassion and self-compassion measures. During the 
intervention, and following each engagement with an audio 
narrative, participants also completed the affective empathy 
subscale of the state empathy scale [57], which asks 
participants to reflect on their experiences with affective 
empathy during intervention narratives (e.g., “The character’s 
emotions are genuine”). State empathy ratings tended to be 
high for most participants and for most narratives, with ratings 

showing that most responses indicated agreement with the 
empathy prompts (i.e., at least 4 out of 5 on a 5-point Likert-
scale). However, and curiously, state empathy was observed 
to be highest for the first 3 narratives that participants were 
required to engage with, then showed drops in intensity 
roughly correlating to the number of optional written 
reflections provided. 

D.  IPSAQ & Deep Learning Analysis 

The IPSAQ test was provided to evaluate whether the 
intervention affected participants’ locus of control: the extent 
to which they attribute their personal experiences to 
situational, interpersonal, or personal variables. No 
statistically significant changes in survey response types were 
observed. However, participants did provide increased 
personal and interpersonal attributions (i.e., experiences being 
attributed to persons and personal characteristics, such as 
personal histories, rather than to situational phenomena, such 
as the weather or the time of day). Notably, the IPSAQ 
presents both positive (“your friend thinks you're honest”) and 
negative (“your friend thinks you’re selfish”) scenarios to 
participants. In the present study, we examine the effects of 
these components both separately and together, but found no 
significant comparative differences in participant responses. 

To explore whether narratives of invisible disability 
helped to improve user attitudes towards PWIDs (as well as 
others whose actions may be unusual without attribution), we 
leveraged deep learning techniques (BERT; [67]) to determine 
whether affect cues within user-provided IPSAQ responses 
(attempts to causally support imaginary social interactions 
whose causes were not provided) shifted as a result of our 
intervention.  For this, we extracted term embeddings from 
IPSAQ responses, grouped them based on their corresponding 
emotion labels using Google's GoEmotions dataset [68] and 
fine-tuned a pre-trained BERT model with the four most 
prevalent emotion labels within our dataset (joy, sadness, 

neural, anger) to accurately capture the nuances of shifting 
emotional language use. To visualize these affective-linguistic 
cues, we reduce the dimensionality of the data using the t-
distributed stochastic neighbor embedding (t-SNE) algorithm, 
which retains key information while reducing the complexity 
of the data. Among these emotion labels, we found 
insignificant changes in the use of neutral language, 
noticeable co-occurrences of joy and sadness pre-intervention, 
and noticeable post-intervention shifts toward expressions of 
anger.  

 

 
Fig. 1. Visualization of a deep learning algorithm capturing the relationship 
between user-generated text and predicted emotions, with each point 
representing an emotion-labeled sentence; small dots represent training data 
showing the predicted baseline regions for each emotion.  

 



E.  Participant Reflections 

Most participants (n = 96) chose to provide reflections 
outlining their own experiences as they related to story 
prompts. Participant reflections included terms that related to 
affect, emotion, and tone; to identify changes in affective 
states over time, these terms were extracted and measured 
using LIWC, with term frequencies later plotted to identify 
potential relationships between narrative-specific features 
(e.g., themes) and participant-reflection linguistic features. 
LIWC was also used to identify relationships between 
affective-linguistic features extracted from participant 
reflections, with subsequent correlation analysis revealing 
highly statistically significant (p < .001) positive correlations 
between several affective-linguistic and topical features. In 
particular, the presence of affectively oriented language was 
positively correlated with language relating to analysis, 
acquisition, pro-social behavior, and both physical and 
mental wellness, with positive-emotion language showing the 
strongest effect sizes. Additional significant correlations were 
observed between language relating to fulfillment and fatigue 
as well as language relating to analysis and clout—language 
indicating that participants felt confident in their statements.  

In examining affective-linguistic features of narrative-
form intervention prompts, additional insights arose. 
Narratives were shown to positively stimulate affective-
linguistic expression, with affective and emotion word use 
tending to increase in relative frequency over the course of the 
intervention. A clear hierarchy of term types also emerged, 
showing a predominant focus on affect process words (e.g., 
laughing, crying) and a secondary focus on related descriptive 
adjectives (e.g., happy, sad).  

Overall term frequencies were also evaluated to identify 
reflection topics. Overall, reflections tended to relate personal 
experiences to larger behavioral themes irrespective of 
population (e.g., “people” in general); participants also used 
terms relating to meaning-making (e.g., “life,” “understand”). 
Comparably, terms relating to disability (e.g., disabled, 
disabilities) decreased in frequency over time. Notably, the 
number of participant reflections decreased over time, 
generally reflecting trends in listening as participants were 
given the option to skip certain stories (starting with the fourth 
story, whose condition topic was multiple sclerosis), but also 
correlating with the volume of affective words used in 
responses. 

 

F. Correlation Analysis 

Correlation analysis revealed several additional 
statistically significant (p < .05) correlations among a wide 
range of variables examined in this study. We observed 
highly significant positive correlations both pre- and post-
intervention between self-compassion and attitudes to 

disability; state empathy ratings and both the agreeableness 
and compassion; and compassion and self-compassion. 
Expanding this test to incorporate LIWC scores of participant 
reflection statements, we observed additional correlations 
between language relating to cognition and health; state 

empathy ratings and language relating to illness, need and 
fatigue. Negative emotion words were also highly correlated 
with language relating to the physical body and illness. 
Language relating to anxiety was also highly correlated with 
substance-related words. Correlation analysis also showed 

highly significant positive correlations between age and the 
conscientiousness and extraversion personality traits, and 
negative correlations between age and the neuroticism 
personality trait. Age was also negatively correlated with 
linguistic references to fulfillment and mental processes. 
State empathy ratings were very highly correlated with pre- 
and post-intervention compassion ratings and highly 
correlated with post-intervention ratings on self-compassion. 
Strong and highly significant negative associations were 
found between all-or-nothing and analytic language. Pre-
intervention self-compassion ratings were negatively 
correlated with end ratings on the CAT, with lower starting 
ratings seeing the greatest improvements (defined as the 
ability to not make all-or-nothing assumptions of disability 
status on the basis of visual cues). While a slight positive 
correlation was found between state empathy and CAT 
reports —with higher state empathy ratings being associated 
with greater improvements in the CAT. Higher starting 
ratings on the CAT were seen to forecast higher changes post-
intervention, such that the greatest changes tended to be 
observed in participants with already-higher CAT ratings.  

Additional correlations were observed when accounting 
for the number of stories with which participants chose to 
engage; the number of reflections participants chose to 
provide; and the total combined word count of optional 
participant reflections. The number of stories heard was 
found to correlate with language relating to authenticity, 
cognitive processes, insight, death, acquisition, and 
extraversion, but not with the extraversion personality trait. 
The number of reflections provided was correlated with 
language relating to authenticity, cognition, negative 

emotion, morality, and health. The total combined word 

count in participant reflections was correlated with the 
personality traits of neuroticism and openness. Word count 
was also positively correlated with language relating to 
authenticity and negatively correlated with language relating 
to morality and post-intervention ratings of compassion. 
Unexpectedly, word count was not found to be significantly 
associated with linguistic references to fatigue. Participant 
responses showed expected co-occurrences of language 
relating to health, illness, substances, the physical body, and 
mental states.  

State empathy ratings were very highly correlated with 
pre- and post-intervention compassion ratings and highly 
correlated with post-intervention ratings on self-compassion. 
Pre-intervention self-compassion ratings were negatively 
correlated with end ratings on the CAT, with lower starting 
ratings on CAT seeing the greatest improvements, with 
improvements defined as the ability to not make assumptions 
of disability status on the basis of visual cues. While a slight 
positive correlation was found between state empathy and 
CAT reports —with higher state empathy ratings being 
associated with greater improvements in the CAT. Higher 
starting ratings on the CAT were found to forecast higher 
changes post-intervention, such that the greatest changes 
tended to be observed in participants who were already rating 
higher.  

Ratings on all scales, including state empathy, were 
marginally higher for participants who reported identifying 
as PWDs or PWIDs when compared against participants 
without disabilities (PWODs), but no difference was 
observed between PWDs and PWIDs. Against our 



expectations, we did not observe significant differences 
among PWODs, PWDs, or PWIDs in the Attitudes to 
Disability scale at baseline. 

 

G.  Narrative Annotations & Inductive Coding 

Human coders annotated story prompts (n = 9) to identify 
the presence of features known to induce affective state shifts 
as well as those documented to be prevalent within disability 
narratives. These features included accommodation; 
advocacy; hope; compassion; trauma; anger; gratitude; 
stigma; joy; diagnosis; survival; meaning-making; fear; and 
loss. Among the selected narratives, gratitude was the most 
salient feature (n = 7); followed by compassion n = 6); 
advocacy (n = 5); diagnosis (n = 5); and meaning-making (n 
= 5). Inductive coding of participant reflections revealed that 
participants were deeply involved with meaning-making 
processes, relating the experiences depicted in story prompts 
to their own life situations, conditions, and experiences with 
disability. Participants touched upon topics and themes 
present within story prompts (i.e., support, gratitude, 
advocacy, fear, acceptance) as well as feelings of loneliness 
and a desire to find others to empathize with their own 
experiences; experiences with acceptance and feelings of 
being misunderstood by others; the importance of empathy; 
the consequences of being improperly judged; the value of 
sharing difficult experiences with others; and the need for 
greater respect and understanding of human difference. 

     
 

IV. DISCUSSION 

Several findings are worthy of discussion. Correlations 
between negative emotion words and the physical body and 
illness may highlight participants’ efforts to relate to difficult 
subjects expressed in story prompts; likewise, correlations 
between anxiety and substances—paired with qualitative 
observations that  reflections frequently discussed 
medication adherence, which was not thematic within story 
prompts—may indicate participants’ impulse to transfer 
meaning from the stories to their own lives, applying their 
own life contexts to make sense of the experiences presented. 
Likewise, highly statistically significant associations 
between positive affect terms (e.g., happy, excited) and 
language relating to analysis, physical health, and wellness 
may indicate shifts toward positive affect states in response 
to reflection behaviors. 

Associations between the number of stories heard and 
participant language relating to authenticity, cognitive 

processes, and insight, in particular, may further suggest that 
story engagement helped to facilitate active and engaged 
meaning-making processes. Likewise, the number of 
reflections that a participant provided was a strong indicator 
of the participant expressing negative emotion words that 
may have helped to contextualize the experiences that they 
shared as reflections of those that were provided. The fact that 
CAT ratings improved the most for participants who were 
already rating highly in the CAT may indicate that the 
intervention was not able to effectively reach participants 
most in need of intervention, or it may indicate that the CAT 
should be redesigned for clarity—with some participants 
understanding the test prompts clearly while others did not. 

IPSAQ results showed that participants made more 
personal and interpersonal attributions, and fewer situational 
attributions, post-intervention, possibly due to participants 
reflecting on the nature of their and others’ experiences, which 
may lead to fewer unfounded assumptions of others. 
Similarly, CAT results indicated that participants, post-
intervention, made fewer assumptions of others' lack of 
disability, mental health, or behavioral health condition status 
on the basis of visual cues. Compassion scales showed slight 
but not statistically significant increases in compassion 
towards both others and towards oneself. Since compassion 
was believed to be a central mechanism for changes in both 
attitudes toward disability and assumption-making, we 
believed that compassion scales would show robust 
differences to match changes in CAT ratings. These findings 
may indicate that, while of interest, compassion is not a 
primary mechanism in assumption-making. 

The fact that required stories led to greater state 
empathy ratings may indicate that optional engagement plays 
a role in state empathy, or simply that state empathy was 
highest at the onset of the intervention while participants 
were least fatigued. The high number of participant 
reflections, and the significant average length of participant 
reflections, may otherwise be a strong indicator of positive 
engagement with the intervention. 

Positive associations between word count of participant 
reflections and post-intervention (but not pre-intervention) 
ratings of compassion may indicate that willingness to 
provide reflections; the relevance of reflections; or the 
personal impacts of particular reflection activities played a 
role in the improvement of compassion ratings for some 
participants. Our results also suggest that story curation plays 
a strong role in reflection function and quality, with particular 
kinds of both cognitive and affective expressions arising in 
response to different stories, and different stories clearly 
eliciting a greater depth of responses (e.g., stories about 
autism and bipolar disorder elicited both the most reflection 
statements and the most affectively oriented statements). 
High associations between state empathy and pre- and post-
intervention compassion ratings may indicate that 
compassion for others is an essential facilitator in bringing 
about feelings of empathy within the present context. 
Likewise, the relationship between state empathy, 
compassion, and the personality trait of agreeableness may 
indicate that compassion and agreeableness served as 
catalysts for engagement with story prompts, and 
subsequently, more positive state empathy ratings. Finally, 
strong and highly statistically significant negative 
associations between all-or-nothing and analytic language 
may indicate that the intervention worked as intended: 
reducing all-or-nothing views of disability status with 
personal reflection mediating this shift. Deep learning results 
showing post-intervention shifts towards anger, likewise, 
may indicate that participants were engaged in constructive 
renegotiations of their own behavioral schema, reorienting 
themselves for potential future behavioral changes on the 
basis of shifting perspectives resulting from intervention 
engagement.  

Overall, these findings suggest that engagement with 
narratives of invisible disability was able to facilitate 
constructive reflection and meaning-making processes for 
participants, although it remains unclear whether these 



processes directly contributed to shifts in participants’ 
perceptions of disability status on the basis of available visual 
cues. Our results also suggest that one’s willingness to engage 
in reflection may play a key role in the ability to reflect 
empathetically with narrative content.  
 

V. CONCLUSION 

Findings from this study suggest that a scalable, digital 
intervention combining affect induction and narrative 
reflection may be effective at reducing the impacts of visual 
assumption mechanisms relating to health and disability status 
inferences; improving attitudes toward PWDs; and reducing 
reliance on abstract disability constructs when seeking to 
understand or empathize with the experiences of PWDs. This 
study also suggests that affect, compassion, and empathy play 
essential roles in the mitigation of harmful assumption 
mechanisms affecting PWDs. Future work in this area should 
accommodate a wide variety of participants whose 
experiences with disability may be diverse. Participants’ past 
experiences with PWDs and PWIDs should be considered to 
impact participant outcomes. Future studies may wish to test 
the present intervention approach with social constructs 
beyond disability; evaluate this approach with different 
populations and subpopulations; and explore the impacts of 
narrative features (e.g., characterization, tense, verb use) on 
participant outcomes. Our study also chose not to disclose 
additional demographic information about story narrators that 
might induce bias (although some such information may be 
inferred from listening to stories) in order to better isolate the 
relationship between bias and disability status. However, 
future studies should consider closely the role that dynamic 
identity features play in both the development and 
perpetuation of stigma against PWIDs.  

 

ETHICAL IMPACT STATEMENT 

Several ethical considerations arose in the course of this 
work. Due to the unique nature of online recruitment for this 
study, our sample size remains fairly small (N = 124); findings 
from this study may therefore lack generalizability. Our study 
lasted anywhere between 45 minutes to 1.5 hours for some 
participants, with financial incentives randomized rather than 
guaranteed. Under normal circumstances, this might present 
ethical challenges relating to participant recruitment and 
compensation [69]. In our case, we did not plan or foresee that 
most of our study participants would identify as PWDs. Had 
this been expected, it is possible that the Institutional Review 
Board (IRB) would have required additional safeguards to 
ensure the protection and ethical management of research 
work relating to these participants–although researcher 
responsibilities may extend well beyond the limited 
requirements imposed by IRBs [70]. It is also possible that, 
had we foreseen that the majority of our participants would 
identify as PWDs, we would have significantly altered our 
study design to decrease the length of the study and guarantee 
financial incentives for all participants, since PWDs are nearly 
twice as likely to live in poverty when compared with the 
general population [71]. 

 

 

REFERENCES 

[1] M. Norstedt, “Work and invisible disabilities: Practices experiences 
and understandings of nondisclosure,” Scandinavian Journal of 
Disability Research, vol. 21, no. 1, pp. 14–24, 2019. 

[2] R. E. Rice and J. E. Katz, The Internet and Health Communication: 

Experiences and Expectations. SAGE Publications, 2000. 
[3] G. Hendry, C. Wilson, M. Orr, and R. Scullion, “‘I Just Stay in the 

House So I Don’t Need to Explain’: A Qualitative Investigation of 
Persons with Invisible Disabilities,” Disabilities, vol. 2, no. 1, pp. 
145–163, 2022. 

[4] M. Verweij, T. J. Senior, J. F. Domínguez D, and R. Turner, 
“Emotion, rationality, and decision-making: how to link affective 
and social neuroscience with social theory,” Frontiers in 

neuroscience, vol. 9, p. 332, 2015. 
[5] C.C. Carbon, “Understanding human perception by human-made 

illusions,” Frontiers in human neuroscience, vol. 8, p. 566, 2014. 
[6] D. K. Weil and J. L. Kincheloe, Critical thinking and learning: An 

encyclopedia for parents and teachers. Greenwood Publishing 
Group, 2004. 

[7] A. G. Greenwald, D. E. McGhee, and J. L. Schwartz, “Measuring 
individual differences in implicit cognition: the implicit association 
test.,” Journal of personality and social psychology, vol. 74, no. 6, 
p. 1464, 1998. 

[8] M. Gladwell, Talking to strangers: What we should know about the 
people we don’t know. Little, Brown, 2019. 

[9] K. Toohey and T. M. Derwing, “Hidden losses: How demographics 
can encourage incorrect assumptions about ESL high school 
students’ success,” Alberta Journal of Educational Research, vol. 
54, no. 2, 2008. 

[10] T. G. Okimoto and M. E. Heilman, “The ‘bad parent’ assumption: 
How gender stereotypes affect reactions to working mothers,” 
Journal of Social Issues, vol. 68, no. 4, pp. 704–724, 2012. 

[11] M. J. Peltola, S. Yrttiaho, and J. M. Leppänen, “Infants’ attention 
bias to faces as an early marker of social development,” 
Developmental science, vol. 21, no. 6, p. e12687, 2018. 

[12] V. Southgate, C. Chevallier, and G. Csibra, “Seventeen‐month‐olds 
appeal to false beliefs to interpret others’ referential 
communication,” Developmental science, vol. 13, no. 6, pp. 907–
912, 2010. 

[13] D. Stone, B. Patton, and S. Heen, Difficult conversations: How to 

discuss what matters most. Penguin, 2010. 
[14] G. Thornicroft, D. Rose, A. Kassam, and N. Sartorius, “Stigma: 

ignorance, prejudice or discrimination?,” The British Journal of 

Psychiatry, vol. 190, no. 3, pp. 192–193, 2007. 
[15] K. M. Collins, D. Connor, B. Ferri, D. Gallagher, and J. F. Samson, 

“Dangerous assumptions and unspoken limitations: A disability 
studies in education response to Morgan, Farkas, Hillemeier, 
Mattison, Maczuga, Li, and Cook (2015),” Multiple Voices for 
Ethnically Diverse Exceptional Learners, vol. 16, no. 1, pp. 4–16, 
2016. 

[16] G. H. Williams, “Disablement and the social context of daily 
activity,” International Disability Studies, vol. 9, no. 3, pp. 97–102, 
1987. 

[17] M. Tarvainen, “Ableism and the life stories of people with 
disabilities,” Scandinavian Journal of Disability Research, vol. 21, 
no. 1, 2019. 

[18] CDC, “Disability Impacts All of Us Infographic,” Centers for 

Disease Control and Prevention, Oct. 28, 2022. 
https://www.cdc.gov/ncbddd/disabilityandhealth/infographic-
disability-impacts-all.html (accessed Dec. 04, 2022). 

[19] United States. Department of Justice. Disability Rights Section, A 

guide to disability rights laws. US Department of Justice, Civil 
Rights Division, Disability Rights Section, 2002. 

[20] T. M. Cook, “The americans with disabilities act: The move to 
integration,” Temp. LR, vol. 64, p. 393, 1991. 

[21] I. K. Zola, “Disability Statistics, What We Count and What It Tells 
Us: A Personal and Political Analysis,” Journal of Disability Policy 

Studies, vol. 4, no. 2, pp. 9–39, Jul. 1993, doi: 
10.1177/104420739300400202. 

[22] N. Ditchman, K. Kosyluk, E.-J. Lee, and N. Jones, “How stigma 
affects the lives of people with intellectual disabilities: An 
overview,” Intellectual disability and stigma, pp. 31–47, 2016. 

[23] K. Vornholt, S. Uitdewilligen, and F. J. Nijhuis, “Factors affecting 
the acceptance of people with disabilities at work: A literature 
review,” Journal of occupational rehabilitation, vol. 23, no. 4, pp. 
463–475, 2013. 



[24] C. Lauber, “Stigma and discrimination against people with mental 
illness: a critical appraisal,” Epidemiology and Psychiatric Sciences, 
vol. 17, no. 1, pp. 10–13, 2008. 

[25] J. Bezyak, E. Moser, F. Chan, and K. Iwanaga, “Predictors of 
Automatic Preference for People Without Disabilities Over People 
With Disabilities: A Chi-Squared Automatic Interaction Detector 
Analysis,” Rehabilitation Research, Policy, and Education, vol. 34, 
no. 3, pp. 159–175, 2021. 

[26] W. T. L. Cox, X. Xie, and P. G. Devine, “Untested assumptions 
perpetuate stereotyping: Learning in the absence of evidence,” 
Journal of Experimental Social Psychology, vol. 102, p. 104380, 
Sep. 2022, doi: 10.1016/j.jesp.2022.104380. 

[27] D. Couzens, S. Poed, M. Kataoka, A. Brandon, J. Hartley, and D. 
Keen, “Support for students with hidden disabilities in universities: 
A case study,” International Journal of Disability, Development and 

Education, vol. 62, no. 1, pp. 24–41, 2015. 
[28] A. Beacom, L. French, and S. Kendall, “Reframing Impairment? 

Continuity and Change in Media Representations of Disability 
Through the Paralympic Games,” International Journal of Sport 

Communication, vol. 9, no. 1, pp. 42–62, Mar. 2016, doi: 
10.1123/ijsc.2015-0077. 

[29] P. Morgan, “Invisible disabilities: Break down the barriers,” Forbes, 

March, vol. 20, 2020. 
[30] M. Kravets, “Hidden Disabilities: Another Diverse Population.,” 

Journal of College Admission, vol. 190, pp. 18–25, 2006. 
[31] R. Olkin, H. Hayward, M. S. Abbene, and G. VanHeel, “The 

experiences of microaggressions against women with visible and 
invisible disabilities,” Journal of Social Issues, vol. 75, no. 3, pp. 
757–785, 2019. 

[32] M. H. Fitzgerald, “‘You Look So Well’: The Multiple Facets of 
Hidden Disabilities,” 2001. 

[33] M. L. Mills, “Invisible disabilities, visible service dogs: The 
discrimination of service dog handlers,” Disability & society, vol. 32, 
no. 5, pp. 635–656, 2017. 

[34] A. M. Santuzzi and P. R. Waltz, “Disability in the workplace: A 
unique and variable identity,” Journal of Management, vol. 42, no. 
5, pp. 1111–1135, 2016. 

[35] C. Rice, E. Chandler, E. Harrison, K. Liddiard, and M. Ferrari, 
“Project Re• Vision: Disability at the edges of representation,” 
Disability & Society, vol. 30, no. 4, pp. 513–527, 2015. 

[36] H.J. Stiker, A history of disability. University of Michigan Press, 
2019. 

[37] B. Smith and A. C. Sparkes, “Narrative and its potential contribution 
to disability studies,” Disability & Society, vol. 23, no. 1, pp. 17–28, 
2008. 

[38] R. Garland-Thomson, “Integrating disability, transforming feminist 
theory,” in Feminist Theory Reader, Routledge, 2020, pp. 181–191. 

[39] W. E. Roweton, “Linton, S.(1998). Claiming disability: Knowledge 
and identity. New York: New York University Press. 203 pp., 
$16.95.,” 2000. 

[40] J. P. Shapiro, No pity: People with disabilities forging a new civil 

rights movement. Crown, 1994. 
[41] K. Ellis and M. Kent, Disability and social media: Global 

perspectives. Taylor & Francis, 2016. 
[42] P. McArthur and C. Zavitsanos, “Other forms of conviviality: The 

best and least of which is our daily care and the host of which is our 
collaborative work,” Women & Performance: A journal of feminist 

theory, vol. 23, no. 1, pp. 126–132, 2013. 
[43] K. Ellis and M. Kent, Disability and new media. Routledge, 2011. 
[44] M. Boler, Feeling power: Emotions and education. Routledge, 2004. 
[45] P. Kinderman and R. P. Bentall, “A new measure of causal locus: the 

internal, personal and situational attributions questionnaire,” 
Personality and Individual differences, vol. 20, no. 2, pp. 261–264, 
1996. 

[46] R. L. Boyd, A. Ashokkumar, S. Seraj, and J. W. Pennebaker, “The 
development and psychometric properties of LIWC-22,” Austin, TX: 

University of Texas at Austin, 2022. 
[47] Y. Chandra, L. Shang, Y. Chandra, and L. Shang, “Inductive 

coding,” Qualitative research using R: A systematic approach, pp. 
91–106, 2019. 

[48] B. Rammstedt and O. P. John, “Measuring personality in one minute 
or less: A 10-item short version of the Big Five Inventory in English 
and German,” Journal of research in Personality, vol. 41, no. 1, pp. 
203–212, 2007. 

[49] S. L. Page and M. Islam, “The role of personality variables in 
predicting attitudes toward people with intellectual disability: An A 
ustralian perspective,” Journal of Intellectual Disability Research, 
vol. 59, no. 8, pp. 741–745, 2015. 

[50] E. Martz, H. Livneh, and J. Turpin, “Locus of control orientation and 
acceptance of disability,” Journal of Applied Rehabilitation 

Counseling, vol. 31, no. 3, pp. 14–21, 2000. 
[51] A. MacDonald and J. Hall, “Internal-external locus of control and 

perception of disability.,” Journal of Consulting and Clinical 

Psychology, vol. 36, no. 3, p. 338, 1971. 
[52] K. D. Neff, “The self-compassion scale is a valid and theoretically 

coherent measure of self-compassion,” Mindfulness, vol. 7, pp. 264–
274, 2016. 

[53] E. Pommier, K. D. Neff, and I. Tóth-Király, “The development and 
validation of the Compassion Scale,” Assessment, vol. 27, no. 1, pp. 
21–39, 2020. 

[54] G. Y. K. Ma and W. W. S. Mak, “Associations of perceived stigma, 
perceived environmental inaccessibility, and self-compassion among 
people with physical disability in Hong Kong,” Disability and 

Health Journal, vol. 15, no. 3, p. 101274, Jul. 2022, doi: 
10.1016/j.dhjo.2022.101274. 

[55] S. K. Kattari, M. Olzman, and M. D. Hanna, “‘You look fine!’ 
Ableist experiences by people with invisible disabilities,” Affilia, 
vol. 33, no. 4, pp. 477–492, 2018. 

[56] M. J. Power, A. Green, and WHOQOL‐DIS Group, “The Attitudes 
to Disability Scale (ADS): development and psychometric 
properties,” Journal of Intellectual Disability Research, vol. 54, no. 
9, pp. 860–874, 2010. 

[57] L. Shen, “On a scale of state empathy during message processing,” 
Western Journal of Communication, vol. 74, no. 5, pp. 504–524, 
2010. 

[58] N. Sharma, V. P. Yadav, and A. Sharma, “Attitudes and empathy of 
youth towards physically disabled persons,” Heliyon, vol. 7, no. 8, p. 
e07852, 2021. 

[59] K. F. Hew and W. S. Cheung, “Use of Web 2.0 technologies in K-12 
and higher education: The search for evidence-based practice,” 
Educational research review, vol. 9, pp. 47–64, 2013. 

[60] A. Storozuk, M. Ashley, V. Delage, and E. A. Maloney, “Got bots? 
Practical recommendations to protect online survey data from bot 
attacks,” The Quantitative Methods for Psychology, vol. 16, no. 5, 
pp. 472–481, 2020. 

[61] M. Griffin et al., “Ensuring survey research data integrity in the era 
of internet bots,” Quality & quantity, pp. 1–12, 2021. 

[62] V. Këpuska and G. Bohouta, “Comparing speech recognition 
systems (Microsoft API, Google API and CMU Sphinx),” Int. J. Eng. 

Res. Appl, vol. 7, no. 03, pp. 20–24, 2017. 
[63] S. Sinclair and G. Rockwell, “Text analysis and visualization: 

making meaning count,” A new companion to digital humanities, pp. 
274–290, 2015. 

[64] C. Auerbach and L. B. Silverstein, Qualitative data: An introduction 

to coding and analysis, vol. 21. NYU press, 2003. 
[65] J. Love et al., “JASP: Graphical statistical software for common 

statistical designs,” Journal of Statistical Software, vol. 88, pp. 1–
17, 2019. 

[66] K. D. Neff, I. Tóth-Király, M. C. Knox, A. Kuchar, and O. Davidson, 
“The development and validation of the state self-compassion scale 
(long-and short form),” Mindfulness, vol. 12, pp. 121–140, 2021. 

[67] J. Devlin, M.-W. Chang, K. Lee, and K. Toutanova, “Bert: Pre-
training of deep bidirectional transformers for language 
understanding,” arXiv preprint arXiv:1810.04805, 2018. 

[68] D. Demszky, D. Movshovitz-Attias, J. Ko, A. Cowen, G. Nemade, 
and S. Ravi, “GoEmotions: A dataset of fine-grained emotions,” 
arXiv preprint arXiv:2005.00547, 2020. 

[69] E. E. Anderson, “A proposal for fair compensation for research 
participants,” The American Journal of Bioethics, vol. 19, no. 9, pp. 
62–64, 2019. 

[70] J. Harris, “Issues in recruiting African American participants for 
research,” Communication development and disorders in African 

American children, pp. 19–34, 1996. 
[71] L. E. Fox and K. Burns, “The supplemental poverty measure: 2020,” 

Current Population Reports. US Census Bureau, 2021. 
 

 


