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In digital environments, the demand for larger devices (e.g., larger smartphones) has been growing continuously, indicating users’ spatial needs in digital interfaces. This study explores the need for space in digital interfaces in relation to claustrophobic tendencies. The findings from two studies consistently report that (1) stronger claustrophobic tendencies toward physical spatial constraints are positively associated with a stronger need for digital space. The results also demonstrate that (2) people with elevated claustrophobic tendencies and a stronger need for digital space perceive stronger spatial constraints on digital interfaces, and (3) claustrophobic tendencies and need for digital space have stronger effects on spatial constraints with a more complex grid design. Interestingly, the findings suggest that (4) claustrophobic tendencies are more closely associated with spatial needs from attentive tasks (e.g., reading a long document), than device-related spatial needs (e.g., large screen preferences), implying that such claustrophobic tendencies are more likely to influence cognitive tasks on digital devices. Overall, the findings indicate that claustrophobic tendencies may be utilized beyond medical purposes and may assist researchers and business practitioners understand users’ spatial needs in fast-changing digital environments.
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INTRODUCTION

Space is an important design element not only for physical environments but also for digital platforms. In the digital environment, the size of one’s space is often determined by the user’s device type, and the demand for larger devices has been growing continuously. According to a survey, 98% of respondents preferred using multiple monitors for computer tasks (Owens et al., 2012), and over 60% used larger devices, such as PCs, to visit a website (Szymkowiak and Garczarek-Bąk, 2018).

The demand for larger devices is similar in the smartphone market. Fifty percent of smartphone owners cite screen size as one of the top three reasons for purchasing a new smartphone, with 24% of them citing it as the primary reason (Nielsen, 2015). Since the launch of the first iPhone, consumers have expressed a strong desire for more screen space for convenience and ease of use (Pinola, 2022), and the demand is more apparent now as they perform more tasks on smartphones, ranging from simply texting and making phone calls to shopping and navigating maps. The strong demand has also led to an increase in smartphone sizes over the decade; larger screen size has become a key feature, heavily promoted by smartphone manufacturers, such as Apple and Samsung, over the last few years (Velazco, 2021).

Besides the popularity of larger devices, researchers have also addressed the important role that spatial cues play in people’s visual information processing (VanRullen, 2003) and overall user experiences (Eroglu et al., 2001; Kim and Kim, 2020). The literature suggests that individuals differ in how they process their spatial needs (Radomsky et al., 2001) and visual experiences (Krishna, 2010; Windey and Cleeremans, 2015), and those who are particularly more susceptible to visual–spatial constraints (e.g., confined physical surroundings) have been medically diagnosed with claustrophobia (Öst, 2007). Despite the important role of spatial needs in information processing, it is unknown whether similar spatial needs exist for digital interfaces (e.g., websites). Most studies on digital user experiences have focused on examining the spatial perceptions (e.g., perceived crowding or clutter) associated with design elements, such as text spacing or grids (Couper et al., 2013; Galliussi et al., 2020). Not to mention, no research has examined whether those with elevated claustrophobic tendencies (sensitive to physical confinement) will lead to similar spatial discomfort in digitally confined settings.

To remedy this shortcoming, this study explores whether claustrophobic tendencies in physical surroundings translate into a preference for space in digital interfaces. Additionally, it discusses whether the need for digital space influences perceived spatial constraints on a digital interface. The study presents novel findings that claustrophobic tendencies are associated with the need for larger digital space and perceived spatial constraints. The findings assist researchers and business practitioners by providing deeper insights into digital users’ visual and spatial experiences in the current (e.g., web-based interfaces) and future digital environments (e.g., Metaverse).



LITERATURE REVIEW


Claustrophobia

The term claustrophobia refers to “an exaggerated fear of closed places, such as closets, subways, tunnels, telephone booths, elevators, small rooms, crowds, or other enclosed or confined spaces” (Doctor et al., 2008, p. 137). Medically, claustrophobia has been used to diagnose excessive anxiety triggered by spatial constraints in physical spaces and is classified as one of the situational phobias in the recent edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5-TR) and International Classification of Disease (ICD-10-CM; American Psychiatric Association, 2022). A few tools that are designed to specifically measure the level of claustrophobia include Radomsky et al.’s (2001) Claustrophobia Questionnaire (CLQ) and a slightly shorter version of the Claustrophobia Scale by Öst (2007).

Among the general population, only 12.5% are diagnosed with claustrophobia (Vadakkan and Siddiqui, 2021), but many individuals exhibit claustrophobic tendencies without being diagnosed (Kirkpatrick, 1984); people experience increased stress in crowded environments (Hui and Bateson, 1991; Eroglu et al., 2005; Ali et al., 2021). Retail crowding leads to lower customer satisfaction and shopping duration (Hui and Bateson, 1991; Eroglu et al., 2005) and reduces customers’ willingness to pay for in-store products (O’Guinn et al., 2015). Crowding and visual complexity are also associated with poor shopping experiences (Machleit et al., 2000; Eroglu et al., 2005), increased distractions (Hock and Bagchi, 2018), reduced ability to process information (Hock and Bagchi, 2018), and purchase intentions (Esmark and Noble, 2016).



Technological and Design Claustrophobia

For spatial needs in the digital space, researchers have focused primarily on examining the spatial constraints in the context of crowding (Dobres et al., 2018) and visual complexity of digital interfaces (Sohn et al., 2017) rather than claustrophobic tendencies. Specifically, they have assessed perceived constraints based on perceived clutter (Lee and Cho, 2010; Lawrance and Mouliason, 2013; Ordenes et al., 2019), perceived crowding (Dobres et al., 2018), and differences in content design, such as spacing between text (Slattery et al., 2016; Galliussi et al., 2020) or grid complexity (Couper et al., 2013), regardless of individual differences in claustrophobia.

Despite the paucity of research, some researchers have conceptually proposed claustrophobic responses in the digital space. O’Reily (2011) used the term “technological claustrophobia” to describe “outward-bound confinement” (p. 7) triggered by digital spaces that are completely virtual without any sense of tangible surroundings, such as touch or smell. O’Reily argued that due to the way the digital space is systematized by an electronic framework, people tend to develop a “desire to escape” from this fabricated virtual world, even though the digital space was designed to “externalize” what was originally considered as the internal surroundings of the physical world (O’Reily, 2011, pp. 3–5). Similar definitions were later introduced in other publications. Alec Maasen, a multimedia artist, used the term “claustrophobia” to describe the anxiety caused by immersive experiences via digital devices (Massen, 2015). Christol (2016) also used a similar term “design claustrophobia” to describe the visual anxiety disorder onset by “certain stimuli or situations, such as too much copy, a complex message, multiple messages being shared at the same time, tight spaces, not enough white space, no room to breathe or rest, bad fonts, overwhelming ink consumption, digital clutter, etc.” (Christol, 2016).



Digital Spatial Constraints

The level of digital spatial constraints is often determined by broad factors that include overall experiences (Kim et al., 2007) and ease of use (Yu and Kong, 2016), as well as specific design components, such as the grid structure (Couper et al., 2013), paragraph length, font, typeface spacing (Miniukovich et al., 2017), and the number of hyperlinks (Lawrance and Mouliason, 2013).

Similar to physical settings, digital spatial constraints also work adversely on users’ overall experiences. For instance, digital density has negative impacts on affective and behavioral outcomes (Baker and Wakefield, 2012), customer satisfaction (Sohn et al., 2017), and emotion (Mosteller et al., 2014). Negative attitudes triggered by online retail cues, including spatial constraints, decrease approach behaviors, such as store re-patronage (i.e., website revisit), amount of money and time spent in a store, and search for store offerings (Eroglu et al., 2001). On the contrary, sufficient spacing in digital interfaces improves user experiences (Liu et al., 2017), while excessive space negatively affects reading due to a larger visual span that requires more scrolling (Yu et al., 2007). In other words, spacious interfaces positively influence user experiences as long as it involves an adequate amount of space.

Therefore, to optimize digital interface design, it is important to understand individual differences in spatial needs, which may be associated with one’s claustrophobic tendencies. Although claustrophobic tendencies have been primarily measured to understand individuals’ sensitivity toward physical spatial constraints, I believe that they can be also used to predict the level of spatial needs in a digital context. People with an elevated claustrophobic tendency may display a preference for larger screen spaces and stronger perceived spatial constraints. Thus, I propose:


H1: An elevated claustrophobic tendency in physical environments will lead to a greater need for space in digital environments.

H2: An elevated claustrophobic tendency and a stronger need for digital space will lead to stronger spatial constraints, and the effects would be further amplified while viewing spatially constrained content.
 




STUDY 1: CLAUSTROPHOBIC TENDENCY AND DIGITAL SPATIAL NEEDS

The first study’s purpose is to explore whether claustrophobia tendencies can predict spatial needs in a digital space.


Methods

Three hundred and one U.S. residents (women: 58.1%) participated in the study through Prolific and Mechanical Turk. The sample size (n = 301) was determined to achieve 80% power to detect minimal effect sizes that are statistically significant (Cohen, 1992; Merkle et al., 2021). In the announcements to recruit participants, specific terms including claustrophobia and spatial constraints were not included, thereby allowing for the collection of unbiased samples. Following a brief review of an unrelated website, the participants (18–34: 59.8%; 35–54: 32.9%; 55+: 7.3%) completed a questionnaire that included measures on (1) claustrophobic tendencies (α = 0.95) using the statements (Appendix A) from Öst’s Claustrophobia Scale (2007) and (2) needs for digital space (α = 0.67)1 that involved six statements regarding various spatially constrained situations in digital environments (see the sample statements and rationale in Appendix A and Supplementary Information).



Results and Discussion

Participants showed a moderate level of claustrophobic tendency (M = 3.97, SD = 1.36) and need for digital space (M = 4.70, SD = 1.06; Appendix B), which did not significantly differ by their age (p > 0.05; Appendix B).

Regression was used to test the proposed effects. For item-by-item correlation, Spearman was used as the data were taken from ordinal scales (Field and Miles, 2010).


Scale Correlation

The correlation between claustrophobic tendencies and the need for digital space was significant (rspearman = 0.37, p < 0.001). When compared with the two dimensions of need for digital space, claustrophobic tendencies were more closely correlated with the task-driven spatial needs (D4, D5, and D6; rspeaman = 0.42, p < 0.001) than with the device-driven needs (D1, D2, and D3; rspearman = 0.11, p = 0.06). The result suggests that digital spatial needs are more closely associated with task-driven than device-driven needs.

Table 1 also shows that most items of the claustrophobic tendency scale were correlated predominantly with the task-driven needs, which focused on reading tasks. Only a few items were correlated with the device-driven needs, which measured spatial needs for screen space. These results suggest that claustrophobic tendencies might be more apparent when tasks require more cognitive attention (e.g., reading a lengthy document on a device) than when tasks are spatially constrained by device size (e.g., small screen space).



TABLE 1. Spearman correlation between claustrophobic tendency and need for digital space (Study 1).
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Need for Digital Space

The regression results reveal that claustrophobic tendencies predicted need for digital space (β = 0.36, p < 0.001; Table 2). That is, if participants typically were sensitive to spatially constrained physical surroundings, such as a small confined or crowded space, they were also sensitive toward spatial constraints in digital interfaces, supporting H1 (Figure 1). The effect of claustrophobic tendencies was also significant on (1) the device-driven needs (β = 0.12, p = 0.03) and (2) the task-driven needs (β = 0.41, p < 0.001).



TABLE 2. The impact of claustrophobic tendency on need for digital space.
[image: Table2]
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FIGURE 1. The effect of claustrophobic tendency on need for digital space (Study 1).


In summary, the results show a strong association between claustrophobic tendencies and need for digital space; thus, H1 is supported. The stronger effect with task-driven needs implies that digital spatial needs and discomfort are particularly stronger in heavy reading or cognitively loaded occasions.





STUDY 2: PERCEIVED SPATIAL CONSTRAINTS

This study was designed to test whether claustrophobic tendencies and digital spatial needs similarly influence users’ perceived spatial constraints on a website.


Methods

Using the same announcement from Study 1, I recruited participants (n = 170 U.S. residents; women: 58%) through Mechanical Turk. The participants (18–34: 42.9%; 35–54: 41.2%; 55+: 15.9%) were randomly assigned to one of the two grid complexity conditions (simple vs. complex). Grid complexity differed by the level of spatial constraint and by the number of columns on a test product webpage, similar to Couper et al. (2013). Participants in the simple grid condition viewed a product webpage, in which the product information was displayed in one column (n = 91), while those in the complex grid condition viewed the same product in a two-column (n = 79) layout. The sample size was determined to achieve 80% power to detect medium effect sizes that are statistically significant (Cohen, 1992).

In each session, participants read a shopping scenario and reviewed multiple options of headset with a microphone for work, using their PC, which I screened through the user agent (UA) based device screening option in Qualtrics. They then completed the same questions used in Study 1 (Appendix A): (1) claustrophobic tendency (α = 0.96) and (2) need for digital space (α = 0.70). I also measured (3) perceived spatial constraint (α = 0.61)2 based on the existing studies with a focus on spatial crowding dimensions (Machleit et al., 1994, 2000; see Appendix A for details).



Results and Discussion

The average claustrophobic tendency (M = 4.58, SD = 1.38) and need for digital space were moderate (M = 5.10, SD = 1.01). Claustrophobic tendency did not differ by age (p = 0.37) while need for digital space did between some groups (Appendix B). The same tools used in Study 1 were employed for the correlation and proposed effects.


Manipulation Check

The grid complexity manipulation was implemented successfully; ANOVA results demonstrated that participants who viewed a webpage with a complex grid perceived the webpage to be more spatially constrained (Mcomplex = 5.03, SDcomplex = 1.08) than those who viewed one with a simple grid structure (Msimple = 4.63, SDsimple = 0.99; F(1, 168) = 6.29, p = 0.01).



Scale Correlation

The correlation between claustrophobic tendencies and need for digital space was also significant (rspearman = 0.55, p < 0.001). The correlations were also significant when tested with the averages of both dimensions of need for digital space separately; claustrophobic tendencies had a significant correlation with the device-driven (rspearman = 0.25, p < 0.001) and task-driven spatial needs (rspearman = 0.59, p < 0.001).

The items in the claustrophobic tendency scale were more closely associated with the task-driven items, similar to the findings of Study 1 (Table 3), and this consistency across both studies imply that claustrophobic tendencies in a digital space are likely to appear with cognitively demanding tasks.



TABLE 3. Spearman correlation between claustrophobic tendency and need for digital space (Study 2).
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Need for Digital Space

Similar to Study 1, as shown in Table 2, participants with elevated claustrophobic tendencies would exhibit an elevated need for digital space (β = 0.50, p < 0.001), hence supporting H1. As in Study 1, the effect of claustrophobic tendencies was significant with the two dimensions: device-driven needs (β = 0.24, p = 0.002) and task-driven needs (β = 0.55, p < 0.001; see Table 3 for details).



Spatial Constraint

The complex grid condition (β = 0.22, p = 0.001) and elevated claustrophobic tendencies (β = 0.60, p < 0.001; mean-centered on M = 4.58) led to stronger spatial constraints. The grid conditions had a significant interaction effect with claustrophobic tendencies; viewing a complex grid webpage led to weaker spatial constraints with a lower claustrophobic tendency (β = −0.19, p = 0.03), supporting H1 and H2. In other words, although participants considered the complex webpage to be more spatially constrained, this effect was more apparent among those with low and moderately high claustrophobic tendencies. A follow-up spotlight analysis for conditional effects (Krishna, 2016) also confirms the interaction effect (Figure 2), and the effect with the original data (not mean-centered) was similar (p = 0.03; see Appendix C).

[image: Figure 2]

FIGURE 2. Interaction effect between grid complexity and claustrophobic tendency (Study 2). The simple grid condition was coded as 0, and the complex grid condition was coded as 1. The claustrophobic tendency was mean-centered (M = 4.58). The interaction effect was significant (p = 0.03).The results were analyzed based on Krishna’s spotlight analysis (i.e., conditional effects; Krishna, 2016) using PROCESS Model 1 (50,000 bootstrap samples; Hayes, 2018).


In a separate regression analysis, the complex grid (β = 0.43, SE = 0.11, p < 0.001) and stronger need for digital space (β = 0.18, SE = 0.15, p = 0.01; mean-centered on M = 5.10) also led to stronger spatial constraint. However, the effect of need for digital space did not significantly differ by grid complexity (β = −0.14, SE = 0.15, p = 0.16).

Between the two dimensions of need for digital space, a separate test shows that task-driven need had a significant interaction effect with grid complexity on spatial constraint (β = −0.22, SE = 0.11, p = 0.03), suggesting that viewing a complex webpage led to weaker spatial constraint with low task-driven need. The device-driven need, however, had no significant interaction effect with grid complexity (p = 0.80) and had no significant main effect on spatial constraint (p = 0.13), while grid complexity did (β = 0.18, SE = 0.16, p = 0.02). Thus, similar to Study 1, spatial constraints in digital environments may be stronger with cognitively demanding tasks than with small screen sizes.

Overall, the results indicate that both claustrophobic tendencies and the need for digital space are not only associated with each other but also impact online users’ perceived spatial constraints in the digital space, particularly more so with the complex interface design and task-driven spatial needs.





GENERAL DISCUSSION

There are several important theoretical and practical implications of the results, which are addressed in the following subsections.


Theoretical Contributions

The findings confirm that claustrophobic tendencies can be used to predict the level of spatial needs on digital devices. People with elevated claustrophobic tendencies in a physical space (e.g., a retail store) are likely to feel more sensitive toward the size of digital space (e.g., an e-commerce site), show a stronger preference for a larger digital space (e.g., a larger screen space), and experience more spatial constraints. The stronger correlation between claustrophobic tendencies and the task-driven need for digital space also implies that digital spatial constraints are more closely linked to task-related visual and spatial sensory cues rather than the device-driven spatial needs. The results are also in line with the literature on spatial constraints (Eroglu et al., 2001, 2005; Sohn et al., 2017), visual–spatial ability (Jones et al., 2008), and digital reading (Mangen et al., 2019).

Additionally, the study provides additional insights into online users’ spatial needs. The findings introduce the potentially crucial role of online users’ claustrophobic tendencies in assessing their similar needs in a digital space. They expand the scope of the extant research on digital user experiences (U/X), which typically focused on investigating whether the spatial perception triggered by design variations (e.g., text spacing; grid complexity) affects user experiences (Couper et al., 2013; Liao and Keng, 2013; Yu and Kong, 2016; Miniukovich et al., 2017).

Lastly, the results present a novel way to use a conventional psychology theory (i.e., claustrophobia) to understand technology-driven consumer behavior. Although claustrophobia scales have been used to medically diagnose claustrophobic symptoms; the study demonstrates that these measures can be also used to understand non-diagnosed people’s spatial perception, which may influence their overall experiences and purchase decisions.



Practical Implications

The findings suggest several implications for research and business practices in digital marketing, online retailing, and U/X design. Beyond the traditional design factors, individual users’ claustrophobic tendencies need to be considered when testing digital content design. Perhaps, a digital version of the claustrophobic tendency scale could be developed for web usability tests, measuring not only device- or task-driven needs, but also design-related spatial needs in web interfaces or even in virtual reality (e.g., Metaverse) or gaming.

In addition, current device settings should improve to support users’ varying spatial needs while maintaining essential features. Although device manufacturers have effectively responded to consumers’ need for larger screen sizes, the latest smartphone models with larger screens (e.g., 7 inches or larger) became too bulky to carry. Recently, Samsung successfully resolved the issues, using foldable screen technologies, while still providing a similar area of screen space (Cipriani, 2021). The brand’s new flip smartphone (Galaxy Z Flip 3)3 folds in half to fit more easily in a pocket than the existing phablet-style smartphones (e.g., iPhone 13) without sacrificing its screen space. Likewise, more manufacturers need to think outside the box to create better solutions that address the demand for larger digital spaces without compromising other features.

Furthermore, researchers and business practitioners should pay attention to the point that digital content may require more cognitive resources, particularly among people with elevated claustrophobic tendencies. Although further research is needed to verify what really drives the potential cognitive load, the findings imply that users may feel more uncomfortable reading cognitively demanding content (e.g., books, manuals, and lengthy legal documents) on digital devices. One of the factors that might drive the discomfort maybe the size of the reading space. Most e-book devices (e.g., Kindle) show content on a single-page view, which adds more spatial constraints to users’ cognitive load. Second factor can be the limited access to most spatial cues that would be typically available when reading physical books. For instance, people reading an e-book cannot locate specific content just by flipping pages, making it difficult to correctly find events in the story (Mangen et al., 2019). Instead, they have to cognitively process related information by reading page numbers or use a progress bar to understand how much they have read, increasing their cognitive load even further. Thus, even if multi-page view is allowed, not having such full spatial access to the book can still increase the cognitive load and spatial discomfort, increasing a “desire to escape” (O’Reily, 2011, p. 5) from the virtual surroundings. Therefore, further research is required to verify what kind of interfaces can reduce the expected cognitive load and spatial discomfort.



Limitations and Future Research

The study presents an innovative way of using the conventional claustrophobic measure to assess digital spatial perceptions. While the findings offer important new insights, they have a few limitations. As briefly suggested, an expanded scale may be necessary to assess the need for digital space in more comprehensive contexts to accommodate not only web interfaces but also virtual or augmented reality interfaces. Although the claustrophobia scale used in my study was designed to measure space-related anxiety levels, other types of anxiety measures can be further explored in future research. Moreover, future research may want to consider testing additional factors, such as screen size, size of visual span, and scroll ability, to verify more specific effects.

In terms of generalizability, findings might be limited to the measures and/or the shopping scenarios tested in the studies. Additionally, using online subject panels, such as MTurk and Prolific, could involve a selection bias since the panels attract people who may be familiar with digital media. The device type that they used to complete the study could be their preferred device, and screening mobile users might have led to a relatively higher proportion of people with stronger claustrophobic tendencies, who are more likely to opt for larger devices.

Overall, the study is very timely as digital interfaces are now advancing to more comprehensive and full-scale spatial experiences through VR and AR, beyond traditional web interfaces. The findings are novel and open a new area for researchers to further verify claustrophobic effects on digital users’ spatial needs and perceptual experiences.
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FOOTNOTES

1α of 0.6–0.7 is an acceptable level of reliability, and 0.8 or greater indicates a very good level (Ursachi et al., 2015).

2α of 0.6–0.7 is an acceptable level of reliability, and 0.8 or greater indicates a very good level (Ursachi et al. 2015).

3Galaxy Z Flip 3 product page: https://www.samsung.com/us/smartphones/galaxy-z-flip3-5g.


REFERENCES

 Ali, M. A., Ting, D. H., Ahmadur-Rahman, M., Ali, S., Shear, F., and Mazhar, M. (2021). Effect of online reviews and crowd cues on restaurant choice of customer: moderating role of gender and perceived crowding. Front. Psychol. 12:780863. doi: 10.3389/fpsyg.2021.780863 

 American Psychiatric Association (2022). Diagnostic and Statistical Manual of Mental Disorders, Text Revision (DSM-5-TR™). 5th Edn. United States: American Psychiatric Association.

 Baker, J., and Wakefield, K. L. (2012). How consumer shopping orientation influences perceived crowding, excitement, and stress at the mall. J. Acad. Mark. Sci. 40, 791–806. doi: 10.1007/s11747-011-0284-z

 Chae, M., and Kim, J. (2004). Do size and structure matter to mobile users? An empirical study of the effects of screen size, information structure, and task complexity on user activities with standard web phones. Behav. Inf. Technol. 23, 165–181. doi: 10.1080/01449290410001669923

 Christol, B. J. B. (2016). Design for the claustrophobic. Available at: https://barker-christol.com/design-for-the-claustrophobic/ (Accessed November 23, 2020).

 Cipriani, J. (2021). Smartphones are boring: How foldables and Apple can change that. ZDNet. Available at: https://www.zdnet.com/article/smartphones-are-boring-how-foldables-and-apple-can-change-that/ (Accessed May 25, 2022).

 Cohen, J. (1992). A power primer. Psychol. Bull. 112, 155–159. doi: 10.1037/0033-2909.112.1.155 

 Couper, M. P., Tourangeau, R., Conrad, F. G., and Zhang, C. (2013). The design of grids in web surveys. Soc. Sci. Comput. Rev. 31, 322–345. doi: 10.1177/0894439312469865 

 Dillon, A., Richardson, J., and Mcknight, C. (1990). The effects of display size and text splitting on reading lengthy text from screen. Behav. Inf. Technol. 9, 215–227. doi: 10.1080/01449299008924238

 Dobres, J., Wolfe, B., Chahine, N., and Reimer, B. (2018). The effects of visual crowding, text size, and positional uncertainty on text legibility at a glance. Appl. Ergon. 70, 240–246. doi: 10.1016/j.apergo.2018.03.007 

 Doctor, R. M., Kahn, A. P., and Adamec, C. A. (2008). The Encyclopedia of Phobias, Fears, and Anxieties. United States: Infobase Publishing.

 Eroglu, S. A., Machleit, K. A., and Chebat, J. C. (2005). The interaction of retail density and music tempo: effects on shopper responses. Psychol. Mark. 22, 577–589. doi: 10.1002/mar.20074

 Eroglu, S. A., Machleit, K. A., and Davis, L. M. (2001). Atmospheric qualities of online retailing A conceptual model and implications. J. Bus. Res. 54, 177–184. doi: 10.1016/S0148-2963(99)00087-9

 Esmark, C. L., and Noble, S. M. (2016). Retail space invaders: when employees’ invasion of customer space increases purchase intentions. J. Acad. Mark. Sci. 46, 477–496. doi: 10.1007/s11747-016-0488-3

 Field, A., and Miles, J. (2010). Discovering Statistics Using SAS. London, UK: Sage Publications Ltd.

 Galliussi, J., Perondi, L., Chia, G., Gerbino, W., and Bernardis, P. (2020). Inter-letter spacing, inter-word spacing, and font with dyslexia-friendly features: testing text readability in people with and without dyslexia. Ann. Dyslexia 70, 141–152. doi: 10.1007/s11881-020-00194-x 

 Hayes, A. F. (2018). Introduction to Mediation, Moderation, and Conditional Process Analysis: A Regression-Based Approach. 2nd Edn. United States: The Guilford Press.

 Hock, S. J., and Bagchi, R. (2018). The impact of crowding on calorie consumption. J. Consum. Res. 44, 1123–1140. doi: 10.1093/jcr/ucx088

 Hui, M. K., and Bateson, J. E. G. (1991). Perceived control and the effects of crowding and consumer choice on the service experience. J. Consum. Res. 18, 174–184. doi: 10.1086/209250

 Jones, M. W., Branigan, H. P., and Louise, K. M. (2008). Visual deficits in developmental dyslexia: relationships between non-linguistic visual tasks and their contribution to components of reading. Dyslexia 14, 95–115. doi: 10.1002/dys.345 

 Kim, J., Fiore, A. M., and Lee, H. H. (2007). Influences of online store perception, shopping enjoyment, and shopping involvement on consumer patronage behavior towards an online retailer. J. Retail. Consum. Serv. 14, 95–107. doi: 10.1016/j.jretconser.2006.05.001

 Kim, J., and Kim, J. Y. (2020). Fixation differences in spatial visual perception during multi-sensory stimulation. Front. Psychol. 11:132. doi: 10.3389/fpsyg.2020.00132 

 Kim, K. J., and Sundar, S. S. (2014). Does screen size matter for smartphones? Utilitarian and hedonic effects of screen size on smartphone adoption. Cyberpsychol. Behav. Soc. Netw. 17, 466–473. doi: 10.1089/cyber.2013.0492 

 Kim, K. J., and Sundar, S. S. (2016). Mobile persuasion: can screen size and presentation mode make a difference to trust? Hum. Commun. Res. 42, 45–70. doi: 10.1111/hcre.12064

 Kirkpatrick, D. R. (1984). Age, gender, and patterns of common intense fears among adults. Behav. Res. Ther. 22, 141–150. doi: 10.1016/0005-7967(84)90102-5 

 Krishna, A. (2010). Sensory Marketing: Research on the Sensuality of Products. United States: Routledge.

 Krishna, A. (2016). A clearer spotlight on spotlight: understanding, conducting and reporting. J. Consum. Psychol. 26, 315–324. doi: 10.1016/j.jcps.2016.04.001

 Lawrance, N., and Mouliason, H. L. (2013). Exploring interface effect on skimming comprehension: comparing low-clutter and no-clutter documentation presentation environments. Proc. ASIST Annu. Meet. 50, 1–4. doi: 10.1002/meet.14505001172

 Lee, S. Y., and Cho, Y. S. (2010). Do web users care about banner ads anymore? The effects of frequency and clutter in web advertising. J. Promot. Manag. 16, 288–302. doi: 10.1080/10496490903582594

 Liao, T.-H., and Keng, C.-J. (2013). Online shopping delivery delay: finding a psychological recovery strategy by online consumer experiences. Comput. Human Behav. 29, 1849–1861. doi: 10.1016/j.chb.2013.03.004

 Liu, R., Patel, B. N., and Kwon, M. (2017). Age-related changes in crowding and reading speed. Sci. Rep. 7:8271. doi: 10.1038/s41598-017-08652-0 

 Machleit, K. A., Eroglu, S. A., and Mantel, S. P. (2000). Perceived retail crowding and shopping satisfaction: what modifies this relationship? J. Consum. Psychol. 9, 29–42. doi: 10.1207/s15327663jcp0901_3

 Machleit, K. A., Kellaris, J. J., and Eroglu, S. A. (1994). Human versus spatial dimensions of crowding perceptions in retail environments: A note on their measurement and effect on shopper satisfaction. Mark. Lett. 5, 183–194. doi: 10.1007/BF00994108

 Mangen, A., Olivier, G., and Velay, J. L. (2019). Comparing comprehension of a long text read in print book and on Kindle: where in the text and when in the story? Front. Psychol. 10:38. doi: 10.3389/fpsyg.2019.00038 

 Massen, A. (2015). Claustrophobia goes digital in a terrifying immersive environment. Available at: https://www.vice.com/en/article/pgqmwm/claustrophobia-goes-digital-in-a-terrifying-immersive-environment (Accessed May 25, 2022).

 Merkle, A. C., Ferrell, L. K., Ferrell, O. C., and Hair, J. F. (2021). Evaluating E-book effectiveness and the impact on student engagement. J. Mark. Educ. 44, 54–71. doi: 10.1177/02734753211035162

 Miniukovich, A., De Angeli, A., Sulpizio, S., and Venuti, P. (2017). “Design guidelines for web readability,” in Proceedings of the 2017 Conference on Designing Interactive Systems; June 10, 2017.

 Mosteller, J., Donthu, N., and Eroglu, S. (2014). The fluent online shopping experience. J. Bus. Res. 67, 2486–2493. doi: 10.1016/j.jbusres.2014.03.009

 Nielsen (2015). Super size me: large screen mobile sees growth in the midst of a small screen surge. Available at: https://www.nielsen.com/us/en/insights/article/2015/super-size-me-large-screen-mobile-sees-growth-in-the-midst-of-a-small-screen-surge/ (Accessed May 25, 2022).

 O’Guinn, T. C., Tanner, R. J., and Maeng, A. (2015). Turning to space: social density, social class, and the value of things in stores. J. Consum. Res. 42:ucv010. doi: 10.1093/jcr/ucv010

 O’Reily, T. (2011). Technological claustrophobia. J. New Media Caucus 4, 1–8. doi: 10.1360/zd-2013-43-6-1064

 Ordenes, F. V., Grewal, D., Ludwig, S., Ruyter, K. De, Mahr, D., and Wetzels, M. (2019). Cutting through content clutter: how speech and image acts drive consumer sharing of social media brand messages. J. Consum. Res. 45, 988–1012. doi: 10.1093/jcr/ucy032.

 Öst, L. G. (2007). The claustrophobia scale: a psychometric evaluation. Behav. Res. Ther. 45, 1053–1064. doi: 10.1016/j.brat.2004.10.004

 Owens, J. W., Teves, J., Nguyen, B., Smith, A., Phelps, M. C., and Chaparro, B. S. (2012). Examination of dual vs. single monitor use during common office tasks. Proc. Hum. Fac. Erg. Soc. 56, 1506–1510. doi: 10.1177/1071181312561299

 Paterson, K. B., and Jordan, T. R. (2010). Effects of increased letter spacing on word identification and eye guidance during reading. Mem. Cogn. 38, 502–512. doi: 10.3758/MC.38.4.502 

 Pinola, M. (2022). Fabulous phablets: best large-screen smartphones. Consumer Reports. Available at: https://www.consumerreports.org/smartphones/best-large-screen-smartphones-a1082428960/ (Accessed May 25, 2022).

 Radomsky, A. S., Rachman, S., Thordarson, D. S., McIsaac, H. K., and Teachman, B. A. (2001). The claustrophobia questionnaire. J. Anxiety Disord. 15, 287–297. doi: 10.1016/S0887-6185(01)00064-0

 Richter, F. (2021). This survey shows that people prefer printed books – even in the digital age. World Econ. Forum, 1–6.

 Schmidt, L., and Maier, E. (2019). The interaction effect of mobile phone screen and product orientation on perceived product size. Psychol. Mark. 36, 817–830. doi: 10.1002/mar.21214

 Slattery, T. J., Yates, M., and Angele, B. (2016). Interword and interletter spacing effects during reading revisited: interactions with word and font characteristics. J. Exp. Psychol. Appl. 22, 406–422. doi: 10.1037/xap0000104 

 Sohn, S., Seegebarth, B., and Moritz, M. (2017). The impact of perceived visual complexity of mobile online shops on user’s satisfaction. Psychol. Mark. 34, 195–214. doi: 10.1002/mar.20983

 Szymkowiak, A., and Garczarek-Bąk, U. (2018). Gender differences in e-commerce. Handel Wewnętrzny 4, 250–261.

 Toor, S. I., Ashfaq, A., and Ilyas, M. (2021). Printed versus electronic books: uses and preference of mass media students in Lahore. Glob. Mass Commun. Rev. 6, 70–78. doi: 10.31703/gmcr.2021(vi-i).06

 Ursachi, G., Horodnic, I. A., and Zait, A. (2015). How reliable are measurement scales? External factors with indirect influence on reliability estimators. Procedia Econ. Financ. 20, 679–686. doi: 10.1016/s2212-5671(15)00123-9

 Vadakkan, C., and Siddiqui, W. (2021). Claustrophobia. United States: NCBI.

 VanRullen, R. (2003). Visual saliency and spike timing in the ventral visual pathway. J. Physiol. Paris 97, 365–377. doi: 10.1016/j.jphysparis.2003.09.010 

 Velazco, C. (2021). Ask help desk: big phones, big problems. Washington Post. Available at: https://www.washingtonpost.com/technology/2021/12/24/phones-are-too-big/ (Accessed May 25, 2022).

 Windey, B., and Cleeremans, A. (2015). Consciousness as a graded and an all-or-none phenomenon: A conceptual analysis. Conscious. Cogn. 35, 185–191. doi: 10.1016/j.concog.2015.03.002 

 Yu, D., Cheung, S., Legge, G. E., and Chung, S. T. L. (2007). Effect of letter spacing on visual span and reading speed. J. Vis. 7, 2–10. doi: 10.1167/7.2.2 

 Yu, N., and Kong, J. (2016). User experience with web browsing on small screens: experimental investigations of mobile-page interface design and homepage design for news websites. Inf. Sci. 330, 427–443. doi: 10.1016/j.ins.2015.06.004

 Yu, D., Park, H., Gerold, D., and Legge, G. E. (2010). Comparing reading speed for horizontal and vertical English text. J. Vis. 10, 1–17. doi: 10.1167/10.2.21 

Conflict of Interest: The author declares that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Chung. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpsyg-13-874765-t002.jpg
Predictor variables.

Study 1 Claustrophobic tendency
Study 2 Claustrophobic tendency
Grid complexity (0=simple; 1=complex)

Claustrophobic tendency*grid complexity

Standard errors in parentheses.
+Statisticall significant at p<0.05
*Statistically significant at p<0.01.
*s=Statistically significant at p <0.001.

Need for digital space
(D1-6)

0.36 (0.04)+#+
0.50 (0.50**

Device-driven need
(D1,2,and 3)

0.12(0.05)*
024 (0.06**

Task-driven need
(D4,5,and 6)

0.41 (0.06)***
0.55 (0.07)+*

Spatial constraint

0,60 (0.07)**

0.22 (0.14)*
-0.19(0.10)*





OPS/images/fpsyg-13-874765-t003.jpg
Claustrophobic
tendency

item no.

c10
C11
c12
c13
ar
C15
C16
c17
c18
c19

“Statistically significant at the p <0.05 level (2-tailed).
**Statistically significant at the p <0.01 level (2-tailed).

D1

0.388**

0.051
-0.049

0.047

-0.030
0.324%%
0.207%%

D2

0.288*
0.200%*
0.149
0.163*
0.101
0.155%
0.269+%
0.282¢%
0.143
0.147
0.139
0.279**
0.127
0.224%%
0.159*
0.191%
0.129
0.320%%
0.333%

Need for digital space

D3

0.202%%
0.135
0.108
0.053

D4

0.136
0.278%*
0.203%%
0.198%%
0.241%%
0.292%%
0.321%%
0.344%%
0.242%%
0.279%*
0.215%
0.328%*
0.157%
0.262%%
0.210%%
0.182%
0.237#*
0.170%
0.262%%

D5

0.283**
0.434%+
0.395%+
0.371%%
0417+
0371
0.467%*
0.434%*
0.424%%
0.450%%
0.445%
0.475%+
0.383%*
0.503%*
0.386%*
0.525%*
04113+
0.267%%
0.342%%

0.240%*
0.419=+
0.454%%
0.310%%
0.496%*
0.432%+
0.397%%
0.426%*
0.441%%
0.466%*
0.428%+
04115
0.294%%
0.506%*
0.400%%
0.450%*
0.480%*
0.189%

0.344%%





OPS/images/fpsyg-13-874765-t001.jpg
Claustrophobic

tendency
item no. D1 D2
c1 0287+ 0.256%*
c2 0002 0.109
c3 -0.126% -0.024
c4 -0.159% -0072
cs -0.030
ce 0.083
c7 0.085
cs 0106
co 0.004
c10 0.049
G11 0.053
c12 0.116*
c13 0.147%
C14 0.007
C15 0.100
c16 0.054
c17 0.007
ci8 0308+ 0.240%*
c19 0166+ 0263+

“Statistically significant at the p <0.05 level (2-teiled),
**Statistically significant at the p <0.01 level (2-taild).

Need for digital space

D4

0.209%*
0.120*
0.201%*
0.181%*
0.126%
0.252+*
0.265"*
0.159"*
0.168%*
0213+
0.216%*
0.147%
0.160%*
0.176%*
0.153+*
0.178%*
0.140*
0.083
0.226%*

D5

04774
0.146*

0.254%%
0.183+
0.252+%
0.269+
0310+
0.241%%
0.245+
0.209+
0.285+
0.205+*
0213
0.254%%
0.205+
0.239+
0.223+
0.121*

0.247%%

0.081
0.312%*
0.403%*
0318+
0.343%*
0.372%*
0.335%*
0.307%%
0.372%%
0418+
0.429%¢
0.330%*
0.128%
0.341%%
0.305%%
0.296%*
0.401%*
-0.048
0.155%%





OPS/xhtml/Nav.xhtml




Contents





		Cover



		The Effect of Claustrophobic Tendencies on Digital Spatial Preferences



		Introduction



		Literature Review



		Claustrophobia



		Technological and Design Claustrophobia



		Digital Spatial Constraints









		Study 1: Claustrophobic Tendency and Digital Spatial Needs



		Methods



		Results and Discussion



		Scale Correlation



		Need for Digital Space















		Study 2: Perceived Spatial Constraints



		Methods



		Results and Discussion



		Manipulation Check



		Scale Correlation



		Need for Digital Space



		Spatial Constraint















		General Discussion



		Theoretical Contributions



		Practical Implications



		Limitations and Future Research









		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		Supplementary Material



		Footnotes



		References



















OPS/images/fpsyg-13-874765-g001.jpg
Need for digital space

z .36, p < 0.001
Claustrophobic tendency
p=.12,p =003
B =41, p<0.001

(1) Device-driven needs

(2) Task-driven needs

L






OPS/images/fpsyg-13-874765-g002.jpg
Spatial constraint

5.50

5.00

450

-1.50

-1.00

-50 00 50

Claustrophobic tendency

1.00

1.50

Grid complexity
Simple
Complex:

— Interpolation Line





OPS/images/cover.jpg
' frontiers | Frontiers in Psychology

The Effect of Claustrophobic
Tendencies on Digital Spatial
Preferences









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
’ frontiers ‘ Frontiers in Psychology





