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Executive Summary 

Acknowledging the negative effects of wet days exacerbated by climate change and drawing 

inspiration from water amusement parks, this study aims to examine a novel drying method, the 

body dryer, and specifically how its hygiene and privacy features affect people’s willingness to 

use and perceived comfort. Regarding this question, we hypothesized that people would show 

higher levels of willingness and perceived comfort to use the body dryer with hygiene features, 

as compared to the body dryer with privacy features and the standardized body dryer (control 

condition) without hygiene or privacy features. A total of 211 participants were randomly 

assigned to one of the three conditions: control condition, hygiene condition, or privacy 

condition. They were first asked to view a description and an image of the assigned body dryer, 

then rate their willingness to use and perceived comfort on scales. Results indicated that the 

features of body dryers, either hygiene or privacy, had no significant impact on people’s 

willingness to use and perceived comfort. Despite these results being insignificant, this study 

contributes to the existing literature by proposing and assessing a novel solution that can help 

UBC community become more climate resilient in the face of climate change. 

 

 

  



 3 

Introduction 

Climate change is a global phenomenon that has far-reaching impacts. According to the 

United States Environmental Protection Agency (2016), extreme variations in weather have 

become more frequent and intense, which poses a serious threat to human beings. One of the 

most noticeable weather events caused by climate change is the increasing intensity of extreme 

rainfall worldwide (Westra et al., 2014). Numerous studies have demonstrated the adverse 

impacts of rainy events on individuals’ mental health. For instance, people reported less 

happiness and satisfaction on rainy and snowy days, according to Schwarz and Clore (1983). A 

study by Tapak et al. (2018) suggested a positive significant relationship between the number of 

rainy days and the diagnosis of mental illnesses such as schizophrenia, bipolar disorder, and 

depression. In addition, according to Klimstra et al. (2011), people with a strong aversion to rain 

are more likely to experience negative emotional states during prolonged precipitation. This 

negative emotional response to rain may be further compounded by the discomfort caused by wet 

clothing. Studies further pointed out that exposure to rain can lead to a lower level of comfort 

due to clothing wetness, which is an already known discomfort factor (Bello et al., 2016; 

Fukazawa & Havenith, 2009). 

Despite the growing recognition by researchers of the negative impacts of rainy weather 

caused by climate change, most studies that aim to enhance people’s resilience tend to 

concentrate on the broad concept of rain rather than wetness as the specific issue (Dow et al., 

2013). There is still a knowledge gap in the literature when it comes to addressing the issue of 

wetness faced by individuals. Given the high frequency of rain and prolonged winter seasons in 

the Vancouver area (Chhetri et al., 2019), the goal of our current project is to assist the UBC 

community in adapting to the increasing prevalence of wetness resulting from climate change. 

To achieve this, we focus on investigating the potential and feasibility of implementing the body 

dryer (a device frequently used in water amusement parks that aids individuals in drying their 

bodies by using heated air to evaporate moisture from the skin and clothing) under the UBC 

context. Before we put the body dryer into use, our first step is to figure out people’s preferences 

regarding its features and understand how it would contribute to their perceived comfort. 

 

Research Question and Hypotheses 

Our study aims to answer the research question: How do specific features of the body 

dryer, such as privacy and hygiene features, affect people’s willingness to use and their 

perceived comfort? According to Liu et al.’s (2023) study conducted among school staff in 

university settings, cleanliness as an indoor design feature is rated as most important and has the 

strongest effect in relation to staff’s comfort and overall well-being, while privacy features are 

found to have the least significant effects in comparison. In light of this information, we have 

developed two hypotheses for our study. Firstly, we hypothesized that people would show a 

higher willingness to use the body dryer with hygiene features, as compared to the body dryer 

with privacy features and the standardized body dryer without hygiene or privacy features. 

Secondly, we hypothesized that people would show a higher level of perceived comfort by using 

the body dryer with hygiene features, as compared to the body dryer with privacy features and 

the standardized body dryer without hygiene or privacy features. 

 

Methods 

Participants 

Based on a power analysis with a minimum effect size of 0.3, an alpha of 0.05, and a 
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power of 0.95, our study required a minimum of 177 participants in total. At the end of our data 

collection, we went beyond the minimum requirement and recruited 214 participants in total. 

However, 3 participants were excluded from the study as they did not consent to participate, 

leaving us with a final sample size of N = 211. Among the 211 participants, 165 (78.2%) 

identified themselves as UBC students and 46 (21.8%) as non-UBC students. In terms of gender, 

146 (69.2%) of participants identified as females, 55 (26.1%) as males, 6 (2.8%) as non-binary, 

and 4 (1.9%) preferred not to say. The average age of our participants was M = 21.52.  

Conditions 

Our study employed a between-subjects design where participants were randomly 

assigned to one of the three conditions: the control condition, the hygiene condition, or the 

privacy condition. In the control condition, participants viewed a description and image of a 

standardized body dryer without a door, which allowed multiple people entry. In the hygiene 

condition, participants viewed a description and image of a body dryer without a door, but with 

hygiene products such as hand sanitizers and wipes. In the privacy condition, participants viewed 

a description and image of a body dryer with privacy features, including a lockable, frosted door 

and the restriction on single person entry (See Appendix A). All other aspects of the body dryer 

besides hygiene and privacy features, such as appearance and default drying time, were kept 

consistent across all conditions. The independent variable of our study was the varying features 

(hygiene and privacy) of body dryers presented to participants. 

Measures 

The dependent variables of our study were participants’ willingness to use the body dryer 

and their perceived comfort after using the assigned body dryer. To measure participants’ 

willingness to use the body dryer, we asked them to rate their willingness on a scale of 1–5, with 

1 indicating “not at all willing” and 5 indicating “willing”. Another independent variable, 

participant’s perceived comfort, was accessed using the published Perceived Comfort Scale 

(PCS) (See Appendix C), which was first introduced in Anderson et al.’s (1996) study of 

aggression and temperature effects. This scale consists of 11 comfort-related adjectives. These 

adjectives were measured on a scale of 1–5, with 1 being “very slightly or not at all” and 5 being 

“willing”. Of the 11 items, 6 adjectives indicate comfort (e.g., cozy), while the remaining 5 

adjectives indicate a lack of comfort (e.g., unpleasant). To determine participants’ level of 

perceived comfort, the mean score of their responses to all 11 adjectives, with 5 items that 

indicate discomfort being reversely coded, were calculated and analyzed. 

Procedure 

An online survey was designed and distributed using UBC Qualtrics. The survey began 

with the consent form, followed by the background page that described an extreme wet day 

scenario and asked participants to imagine being in that situation. Then, participants were 

directed to a page where they viewed the description and an image of the body dryer with either 

standardized, hygiene or private features. On the same page, the willingness scale and PCS were 

shown below the image of the body dryer. Following this, an open-ended question was included 

that asked participants about their preferences for other features of the body dryer. At the end of 

the survey, participants were asked to provide demographic information, including their 

affiliation with UBC, year level, gender identity, and age (See Appendix A). Our survey was 

active for 14 days, running from March 8th to March 21st, 2023. During the collection period, 

we put up posters with survey links on UBC campus and distributed the survey on various social 

media platforms (e.g., Instagram, Facebook, WeChat) to maximize exposure. 
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Results 

The statistical analysis performed on our data was a one-way ANOVA with an alpha 

level of α = 0.05 as we wanted to test our first hypothesis. We predicted that participants would 

show a higher willingness to use the body dryer with hygiene features, as compared to the body 

dryer with privacy features and the standardized body dryer (body dryer without hygiene or 

privacy features). However, the hypothesis is rejected due to non-significant results (𝑝 > 0.05; 

see Appendix B, Table B1.2), indicating that there were no statistically significant differences 

between the control condition (M = 3.93, SD = 1.19), the hygiene condition (M = 4.04, SD = 

1.00), and the privacy condition (M = 3.79, SD = 1.12) (See Appendix B, Table B1.1). Figure B1 

in Appendix B depicts the mean willingness for each condition. 

Our second hypothesis predicted that participants would show a higher level of perceived 

comfort after using the body dryer with hygiene features, as compared to the body dryer with 

privacy features and the standardized body dryer. We examined the hypothesis by conducting 

another one-way ANOVA with an alpha level of α = 0.05 to observe whether there was a 

relationship between the comfort perception and features of the body dryer. However, the results 

(𝑝 > 0.05; see Appendix B, Table B2.2) indicated that there were no statistically significant 

differences between the control condition (M = 3.64, SD = 0.62), the hygiene condition (M = 

3.66, SD = 0.70), and the privacy condition (M = 3.67, SD = 0.72) (See Appendix B, Table 

B2.1), leading to the rejection of the second hypothesis. Figure B2 in Appendix B shows the 

mean perceived comfort for each condition. 

Furthermore, we coded the responses to the open-ended question regarding additional 

features participants would like to see on a body dryer (See Appendix B, Table B3). From the 73 

responses received, 17 participants mentioned the desire for privacy-related features, such as a 

door, with 12 of them coming from the hygiene condition and 5 from the control condition. In 

addition, 8 participants mentioned more hygiene-related features, including UV disinfection, 

among which 1 was from the control condition, 2 were from the privacy condition, and 5 were 

from the hygiene condition. Although the statistical analysis did not support our hypotheses, the 

results from this open-ended question suggest that participants still value the hygiene and privacy 

features of the body dryers. 

 

Discussion 

Results demonstrated that there were no significant differences between participants’ 

willingness to use the body dryer and their perceived comfort level after using it across the three 

conditions. Therefore, our hypotheses were rejected, indicating that the features of body dryers, 

either hygiene or privacy, did not significantly impact people’s willingness and comfort 

perceptions regarding the use of the body dryer. These results were inconsistent with Liu et al.’s 

(2023) study mentioned previously, which highlighted that cleanliness was perceived as the most 

important indoor design feature with a significant impact on the people’s comfort, while privacy 

features were viewed as the least important.  

One possible explanation for the results of our study may be that our current study design 

utilized a between-subjects design where participants were assigned to view only one type of 

body dryer. In this case, participants might have perceived their assigned body dryer as the only 

option available. To explore preferences among various features of the body dryers, a within-

subjects design could be considered in future studies, as the within-subjects design would allow 

participants to view and compare all available features of the body dryers and select their most 
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preferred option. It is also possible that the notion of the body dryer itself is relatively novel, thus 

the specific features of the body dryer may not yet be critical to consider at this stage.  

It is important to acknowledge the limitations of this study. Firstly, there are two 

selection biases presented in our sample collection. While 21.8% of the sample are non-UBC 

students, their preferences for the body dryer may not accurately reflect the needs and 

preferences of the UBC community. Although the sample size of our study was adequate, there 

was an imbalance in the gender distribution, with a significantly higher proportion of females 

(69.2%) compared to males. This made our results biased toward females’ preferences and 

underrepresent the preferences of males. These limitations in regard to sample collection could 

impact the validity of our study. Therefore, we recommend that future studies include more 

gender-balanced as well as more UBC-specific samples to obtain a more comprehensive 

understanding of the needs of UBC community.  

Moreover, one potential confounding variable has been identified in our study design. 

Specifically, the private body dryer condition included two privacy features: a door and a 

restriction on single person entry. The inclusion of both features was intended to enhance users’ 

privacy experiences and differentiate the features between conditions. However, by imposing a 

limit on the number of users allowed per entry, it became unclear whether the presence of the 

door, the restriction on single person entry, or both features together influenced participants’ 

willingness to use the body dryer and their perceived comfort. To address this issue, future 

studies should include only one identifiable feature to increase the validity of the study. For 

example, for our study, consider removing the restriction on single person entry and only 

including the door feature that could keep the occupants unobserved. 

Nonetheless, the overall high willingness and perceived comfort level reported in all 

three conditions suggested the feasibility of implementing body dryers at UBC. In addition, in 

our qualitative analysis of the open-ended question, we noted that despite participants expressing 

high willingness and high perceived comfort in the hygiene condition, some participants still 

expressed their need for privacy-related features, indicating that both hygiene and privacy 

considerations matter and should be taken into account. 

Broadly speaking, our study takes a step forward by examining a new drying method, 

specifically its features and its impact on people’s willingness and perceived comfort. This study 

lays the groundwork for future research to explore innovative solutions to help people adapt to 

climate change. 

 

Recommendations for UBC Client 

In light of our research, neither the hygiene nor privacy features of the body dryer 

significantly influence people’s willingness to use it or their perceived comfort levels. As far as 

we know, UBC Climate Emergency has been spearheading efforts to prompt the UBC 

community to proactively address the challenges of climate change and take meaningful action 

towards climate resilience. Despite our results being insignificant, this research can provide a 

new perspective to help further strengthen UBC’s ability to protect its community under certain 

scenarios, especially on wet days. 

One key advantage of our research is that we introduced a novel drying method to help 

the UBC community adapt to wet situations, which has the potential to be implemented within 

the UBC context as it has already been successfully commercialized by companies like 

HayStack. Through our research, UBC can conserve resources that would otherwise be needed 

for researching, developing, and manufacturing the body dryer. 
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In terms of environmental sustainability concerns, Joseph et al.’s (2015) study suggested 

that dryer products have less environmental impact compared to disposable products, such as 

paper towels. Similarly, the adoption of body dryers can contribute to environmental 

sustainability. One of the leading companies in this industry, HayStack, has already developed 

various types of body dryers. Their dryers have the ability to recycle warm ambient air, which 

reduces their power consumption and makes them an eco-friendly option for UBC. 

Nevertheless, even if our proposed body dryer might not be adopted due to various 

factors such as financial concerns, our research has identified several frequently mentioned 

features through open-ended questions in the survey that inquire about people’s preferences 

regarding body dryer attributes. These transferrable insights could potentially be applied to other 

UBC facilities, offering valuable guidance for their enhancement. Possible applications of our 

findings may involve equipping washrooms with supplementary hygiene products like wipes and 

upgrading toilet partitions for increased privacy. The environment in public dining areas at UBC 

Nest or Life Building could also be improved by incorporating additional hygiene facilities. 

 

 

 

 

 

 

 

 

 

 

 

  



 8 

References 

Anderson, C. A., Anderson, K. B., & Deuser, W. E. (1996). Examining an affective aggression 

framework weapon and temperature effects on aggressive thoughts, affect, and attitudes. 

Personality and Social Psychology Bulletin, 22(4), 366–376. 

https://doi.org/10.1177/0146167296224004 

Chhetri, B. K., Galanis, E., Sobie, S., Brubacher, J., Balshaw, R., Otterstatter, M., Mak, S., Lem, 

M., Lysyshyn, M., Murdock, T., Fleury, M., Zickfeld, K., Zubel, M., Clarkson, L., & 

Takaro, T. K. (2019). Projected local rain events due to climate change and the impacts 

on waterborne diseases in Vancouver, British Columbia, Canada. Environmental Health, 

18(1). https://doi.org/10.1186/s12940-019-0550-y 

Dow, K., Berkhout, F., & Preston, B. L. (2013). Limits to adaptation to climate change: A risk 

approach. Current Opinion in Environmental Sustainability, 5(3-4), 384–391. 

https://doi.org/10.1016/j.cosust.2013.07.005 

Fukazawa, T., & Havenith, G. (2009). Differences in comfort perception in relation to local and 

whole body skin wettedness. European Journal of Applied Physiology, 106(1), 15–24. 

https://doi.org/10.1007/s00421-009-0983-z 

Joseph, T., Baah, K., Jahanfar, A., & Dubey, B. (2015). A comparative life cycle assessment of 

conventional hand dryer and roll paper towel as hand drying methods. Science of the 

Total Environment, 515-516, 109–117. https://doi.org/10.1016/j.scitotenv.2015.01.112 

Klimstra, T. A., Frijns, T., Keijsers, L., Denissen, J. J. A., Raaijmakers, Q. A. W., van Aken, M. 

A. G., Koot, H. M., van Lier, P. A. C., & Meeus, W. H. J. (2011). Come rain or come 

shine: Individual differences in how weather affects mood. Emotion, 11(6), 1495–1499. 

https://doi.org/10.1037/a0024649 



 9 

Liu, F., Chang-Richards, A., Wang, K. I-Kai., & Dirks, K. N. (2023). Effects of indoor 

environment factors on productivity of university workplaces: A structural equation 

model. Building and Environment, 233, 110098. 

https://doi.org/10.1016/j.buildenv.2023.110098 

Schwarz, N., & Clore, G. L. (1983). Mood, misattribution, and judgments of well-being: 

Informative and directive functions of affective states. Journal of Personality and Social 

Psychology, 45(3), 513–523. https://doi.org/10.1037/0022-3514.45.3.513 

Shibahara, M., & Sato, K. (2016). Illusion of wet sensation by controlling temperature and 

softness of dry cloth. Haptics: Perception, Devices, Control, and Applications, 371–379. 

https://doi.org/10.1007/978-3-319-42321-0_34 

Tapak, L., Maryanaji, Z., Hamidi, O., Abbasi, H., & Najafi-Vosough, R. (2018). Investigating 

the effect of climatic parameters on mental disorder admissions. International Journal of 

Biometeorology, 62(12), 2109–2118. https://doi.org/10.1007/s00484-018-1605-4 

United States Environmental Protection Agency. (2016, August 2). Climate Change Indicators: 

Weather and Climate | US EPA. US EPA. https://www.epa.gov/climate-

indicators/weather-climate 

Westra, S., Fowler, H. J., Evans, J. P., Alexander, L. V., Berg, P., Johnson, F., Kendon, E. J., 

Lenderink, G., & Roberts, N. M. (2014). Future changes to the intensity and frequency of 

short-duration extreme rainfall. Reviews of Geophysics, 52(3), 522–555. 

https://doi.org/10.1002/2014rg000464 

 

 

 

 

 

 



 10 

Appendix A 

Survey 
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Appendix B 

Figures and Tables 

Table B1.1 

Descriptive Statistics for Mean Willingness in Each Body Dryer Condition 

Body Dryer Condition M SD N 

Control (Standardized Body Dryer) 3.93 1.19 68 

Hygiene 4.04 1.00  72 

Privacy 3.79 1.12 71 

 

Table B1.2 

One-way ANOVA for Mean Willingness in Each Body Dryer Condition 
 

df Sum of Squares Mean Square F p  

Body Dryer Condition  2 2.29 1.15 0.941 0.392 

Residuals 208 253.34 1.22 
  

 

Figure B1 

Plot of Mean Willingness and Error Bars with Standard Error for Each of the Three Conditions 
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Table B2.1 

Descriptive Statistics for Mean Perceived Comfort in Each Body Dryer Condition 

Body Dryer Condition M SD N 

Control (Standardized Body Dryer) 3.64 0.62 68 

Hygiene 3.66 0.70 72 

Privacy 3.67 0.72 71 

 

Table B2.2 

One-way ANOVA for Mean Perceived Comfort in Each Body Dryer Condition 
 

df Sum of Squares Mean Square F p  

Body Dryer Condition  2 0.05 0.0235 0.05 0.951 

Residuals 208 97.07 0.4667 
  

 

Figure B2 

Plot of Mean Perceived Comfort and Error Bars with Standard Error for Each of the Three 

Conditions 
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Table B3 

Coding Result of Open-Ended Question 

Features\Condition Control 

condition 

Privacy 

condition 

Hygiene 

condition 

Sum 

Privacy-related (e.g. door) 5 N/A 12 17 

Hygiene-related (e.g. UV 

disinfection) 

1 2 5 8 

Other dryers (e.g. shoe, umbrella) 4 2 8 14 

Quiet 2 2 3 7 

Seats 1 1 3 5 

Storage/Hanger 1 2 2 5 

Fast enough 4 N/A 1 5 

Mirror 1 N/A 3 4 

Appearance 1 N/A 2 3 

Scented N/A 1 2 3 

Towel 1 1 N/A 2 

Sum 21 11 41 73 
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Appendix C 

Perceived Comfort Scale (PCS)  
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Appendix D 

Group Member Contribution 

 

In our group project, every member contributed to the tasks, including writing the 

proposal, running data collection, creating the presentation, and writing the final report. The 

extent of contribution varied among members during these processes:  

  During the proposal writing process, everyone participated in in-person meetings and 

contributed to the writing. 

For data collection, all members contributed equally to distributing the survey online. 

Additionally, Xianyi took the lead in conducting in-person data collection on UBC campus. 

When it came to generating ideas for survey conditions, Xianyi and Clarisse made significant 

contributions. Yuxuan and Kelsey were responsible for editing the images of body dryers, while 

Zifeng and Xinyu helped find a suitable scale for the study and checked the overall grammar and 

structure of the survey. 

In the data analysis process, Clarisse took on full responsibility for running analysis, 

producing charts, and communicating ideas with Dr. Zhao and TAs. 

For creating the presentation slides, Xinyu made significant contributions to writing the 

slide contents, while Zifeng was responsible for organizing the slide structure and checking 

grammar. 

  In the final report writing, Xinyu was in charge of the executive summary, methods, and 

discussion sections. While Zifeng and Yuxuan made major contributions to the literature reviews 

and discussion sections, Kelsey assisted in finding some literature for literature reviews. Clarisse 

was responsible for the results section, and Alex took charge of the section of recommendations 

for clients. 

  In addition to these major course assignments, Zifeng Zhang was fully responsible for 

scheduling meetings and managing email communications with the professor and TAs. 

 


