Multimedia Appendix 2. A preliminary study was conducted to select the scenarios and design concepts that appear in this paper.

To demonstrate the flexibility of our method in a series of case studies, we first had to create a variety of prompts for plausible health-related scenarios and sensor-based health-screening apps. We describe the study we conducted to ensure that the hypotheticals that we would use in our case studies would be realistic.
Study Design
In total, 96 respondents completed the survey from start to finish and passed the IMC. A subset of their demographic information is provided in Table I.

[bookmark: _Ref57736953]Table I. Demographic information for the people who completed the scenario and app selection survey.
	Survey Demographics (N=96)

	Source
	Facebook (56), ITHS (37), Reddit (3)

	Gender
	Female (68), Male (26), Transgender Male (1), Gender Variant / Non-conforming (1)

	Age
	18–24 (42), 25–34 (38), 35–44 (8), 45–54 (4), 
55–64 (3), 65+ (1)

	Smartphone Operating System
	iOS (60), Android (36)

	Self-Reported Smartphone Experience
	Expert/Advanced (60), Intermediate (34), Novice/Beginner (2)



[bookmark: _Ref57737903]Table II. The categories of medical conditions that were explored through the survey.
	Category
	Characteristics
	Medical Conditions
	Example

	Common
	Relatively well-known; only requires short-term treatment; infectious
	Sinus infection
	Chandra et al. [1]

	
	
	Strep throat
	Nall and Charles [2]

	
	
	Pink eye
	Bhadra et al. [3]

	Serious
	Possibly fatal; requires long-term treatment
	Pancreatic cancer
	Mariakakis et al. [4]

	
	
	Skin cancer
	Wadhawan et al. [5]

	
	
	Anemia
	Wang et al. [6]

	Stigmatizing
	Could lead to uncomfortable social interactions if discovered by someone else
	Halitosis
	Seshan and Shwetha [7]

	
	
	Irritable bowel syndrome
	Lewis and Heaton [8]

	
	
	Psoriasis
	Shrivastava et al. [9]



We created hypothetical scenarios and apps for three categories of medical conditions that we believed could elicit different reactions from people: Common conditions, Serious conditions, and Stigmatizing conditions. The categories are neither meant to be comprehensive nor definitive, but merely a formalized effort to explore different situations. We used two criteria that to pick the examples shown in Table II: (1) the condition had to involve a symptom that a person could theoretically perceive on their own to prompt investigation, and (2) the condition had to involve a symptom that could be detected with a sensor-based health-screening app using standard built-in smartphone sensors. Towards the latter point, each example we selected was inspired by an academic publication. Rather than rating the aforementioned outcome variables, respondents were asked to rate the plausibility of the scenarios (ScenarioPlausibility) and the plausibility of the apps (AppPlausibility) along a 7-point scale.

The survey was deployed in a 3×3 nested factorial design. The within-subject factor was the different categories of medical conditions (ConditionType), while the across-subject factor was the specific medical conditions within the categories (Condition). In other words, each respondent was randomly shown one medical condition from each category. The assignment of the conditions was counterbalanced, and the presentation order of the conditions in the survey was randomly shuffled. To determine the most representative medical conditions for each ConditionType, the HBM construct ratings were compared within the same category using the Kruskal-Wallis test [10]. When statistical significance was found, post-hoc Mann-Whitney U tests [11] with the Bonferroni-Holm correction [12] were used for pairwise comparisons. After the representative medical conditions were selected, a similar analysis was performed to compare HBM construct ratings across ConditionType to ensure that there was sufficient separation between them.

This survey had a completion rate of 68% when we account for respondents who ended the survey early, satisfied the exclusion criteria, or did not correctly answer the IMCs embedded in the survey. Ignoring cases when respondents took more than an hour-long break while completing the survey, the median survey completion time was 12 minutes.
Results: Within Common Conditions
Statistically significant differences were found across the three Common conditions for both ScenarioPlausibility (H(2) = 9.091, p < .05) and AppPlausibility (H(2) = 8.247, p < .05). The sinus infection scenario was significantly less believable than the other two conditions (p < .05 versus both strep throat and pink eye). The pink eye app was significantly more believable than the sinus infection app (p < .05). Across all respondents who saw the pink eye scenario, 100% of them stated that the scenario was at least slightly believable, and 70% of them stated that the corresponding app was at least slightly believable. Given these results, we selected pink eye as our representative Common condition.
Results: Within Serious Conditions
Statistically significant differences were found across the three Serious conditions for both ScenarioPlausibility (H(2) = 15.264, p < .001) and AppPlausibility (H(2) = 8.832, p < .05). The pancreatic cancer scenario was significantly less believable than the other two conditions (p < .01 versus both skin cancer and anemia). The skin cancer app was significantly more believable than the anemia app (p < .01). Across all respondents who saw the skin cancer scenario, 93% of them stated that the scenario was at least slightly believable, and 80% of the respondents stated that the corresponding app was at least slightly believable. Given these results, we selected skin cancer as our representative Serious condition.
Results: Within Stigmatizing Conditions
A statistically significant difference was only found across the three Stigmatizing conditions for AppPlausibility (H(2) = 6.420, p < .05). The psoriasis app was slightly more believable than the IBS app (p = .06). However, there was a statistically significant difference between the three Stigmatizing conditions regarding the impact they would have on a person's social life and professional standing (H(2) = 14.892, p < .01). In particular, psoriasis was deemed significantly less impactful than the other two conditions (p < .01 versus both halitosis and IBS). Since halitosis was rated at least as high as the other Stigmatizing conditions in terms of ScenarioPlausibility, AppPlausibility, and PerceivedSeriousness, we selected halitosis as our representative Stigmatizing condition. Across all respondents who saw the halitosis scenario, 90% of them stated that the scenario was at least slightly believable, and 47% of them stated that the corresponding app was at least slightly believable. Although the latter number is low compared to the other condition categories, only 27% of the respondents said that the halitosis app was unbelievable to some degree.
[bookmark: _Ref57752581]Results: Across Condition Types
Figure I. The distribution of ratings for (left) ScenarioPlausibility and (right) AppPlausibility.
[image: Stacked bar graphs showing Likert scale data for ScenarioPlausibility and AppPlausibility. At least 90% of the respondents said that the halitosis, skin cancer, and pink eye scenarios were at least slightly believable. The results of AppPlausibility were more diverse, with the halitosis app being far less believable than the other two.]

Figure I shows the distribution of ScenarioPlausibility and AppPlausibility ratings for the three selected medical conditions. The conditions were not significantly different according to AppPlausibility (H(2) = 3.067, n.s.). According to ScenarioPlausibility, however, they were different (H(2) = 9.068, p < .05), with the pink eye scenario being more believable than the scenario about halitosis (p < .01). Nevertheless, we were satisfied with the selected conditions since they all had high median ScenarioPlausibility ratings. Statistically significant differences were found across the three conditions for all of the HBM constructs, including PerceivedSeriousness regarding long-term health (H(2) = 47.352, p < .001), PerceivedSeriousness regarding finances (H(2) = 49.162, p < .001), PerceivedSeriousness regarding social standing (H(2) = 16.128, p < .001), and PerceivedSusceptibility (H(2) = 34.218, p < .001). There were no statistically significant ordering effects for these tests.

Our definition of a Serious medical condition suggests that skin cancer should have a higher impact on a person's long-term health and finances than the other two medical conditions. The definition also suggests that people should believe that they are less prone to having skin cancer than the other medical conditions. Our results supported both hypotheses. Skin cancer was rated as having a significantly higher PerceivedSeriousness regarding long-term health (p < .001), higher PerceivedSeriousness regarding finances (p < .001), and lower PerceivedSusceptibility (p < .001) compared to pink eye and halitosis. Our definition of a Stigmatizing medical condition suggests that halitosis should have a higher impact on a person's social life and professional standing than the other two medical conditions. Halitosis was rated as having a significantly higher PerceivedSeriousness on social standing than pink eye (p < .05); however, there was not a significant difference between halitosis and skin cancer. Nevertheless, the other characteristics that were unique to skin cancer as a Serious condition provided enough separation between them. The combination of these results indicates that pink eye was viewed as having low PerceivedSeriousness and high PerceivedSusceptibility. Therefore, pink eye was deemed suitable as a Common condition.
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