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Impact of Conversational and Animation Features of a
Mental Health App Virtual Agent on Depressive Symptoms
and User Experience Among College Students: Randomized
Controlled Trial
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Abbreviation Meaning
bCBT brief cognitive behavioral ik, Sl by
therapy JUREN
CBT cognitive behavioral therapy Goldy Sl loyo
ECA embodied conversational agent Syl 695 9 cidS Wl
MAUQ mHealth App Usability S P00 2,5 dolidiow
Questionnaire ol jodd Ceodlw yiiaSuls |
TTS text-to-speech HUAS @ e Jooud
MHealth apps mental health applications Oy S (piasly |
PHQ-8 Patient Health Questionnaire-8 | <wduw (Jlgus A doliiaws
o
PSS-10 Perceived Stress Scale-10 o il (g Vol
W) J‘)&‘
RRS Response Rumination Scale Tl (6559 5lgznis wldo
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Hello, Alex! My name is Bella Just as his people Hello, Alex! My name is Bella Just as his people
your personal virtual therapist learned lots of new your personal virtual therapist. learned lots of new
Please speak when the on- | information about the |§  Please speak when the on- information about the

screen microphone is red. world around them, screen microphone is red. world around them,
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Table 1. Participant demographic Information by depressive group and condition (n=209).

Demographic characteristics Values
Gender,n
| Male 168 |
Female 39
Nonbinary 3
Race,n
| White 168 |
Asian 19
Hispanic 10
Black 8
Bi-Racial 3
American Indian or Native 1
Mental health diagnosis, n
Depression 60
Anxiety 39
ADHD?
PTSDP
Bipolar I
Eating disorder

Adjustment disorder

I (== (== (= [ ] =Y L I
—

Trchotillomania
Mood disorder
Nondepressive group
Mean (SD)PHQ-8 score 215(1.34)
Mean (SD) age (years) 2024 (249)
Depressive group
Mean (5D) PHQ-8 score
Mean (5D) age (vears) 19.84 (2.03)

* ADHD: attention deficit hyperactivity disorder
b PTSD: Post-Traumatic Stress Disorder
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Table 2. mHealth App Usability Questionnaire scores for ease of use and satisfaction.

WVariable

Score, mean (SD)

Animated, n=106
MNonammated, n=103
Conversational, n=105
MNonconversational, n=104

Depressed, n=40
Not depressed, n=163

139.91 (9.51) |
2335 (9.81)
13237 1253)
31.12 (12.93)
32.76 (12.82)
3146 (12.71)

Table 3. Analysis of variance results for the mHealth App Usability Questionnaire-ease of use and satisfaction.
Effect F value F value Partial Eta squared (np~)
Conversational main effect 1.23 27 006
Ammation mam effect 10260 =< 001 34 I
Depressive status main effect 86 36 004
Anmmated x conversational interaction effect 32 57 002
Conversation x depressive status mnteraction effect 024 88 0001
Ammation ¥ depressive status mnteraction effect 024 88 0001
Conversation ¥ animated % depressive status interaction effect 54 46 003
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Table 4. mHealth App Usability Questionnaire scores for system information arrangement.

Variable

Score, mean (5D)

Anmimated, n=106

13097 (6.87))

Nonammated, n=103 17.27(743)
Conversational, n=105 2435 (9.74)
Nonconversational, n=104 2409 (10.11)
Depressed, n=46 2343 (10)
Not depressed, n=163 24 44 (9.89)

Table 5. Analysis of vaniance results for mHealth App Usability Questionnaire-system information arrangement.

Effect F value F value Partial Eta squared (T]p‘j')
Conversational main effect 16 69 001

Anmmmation main effect 12312 < 001 38 |

Depressive status main effect 44 51 002

Animated x conversational interaction effect 124 27 006

Conversation x depressive status interaction effect 027 87 0001

Anmmmation x depressive status mnteraction effect 34 56 002

Conversation ¥ anumated ¥ depressive status interaction effect 2381 096 014
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Table 6. mHealth App Usability Questionnaire scores for usefulness.

WVanable Seore, mean (SD)
Animated, n=106 13221 (943))
Nonammated, n=103 2217(97)
Conversational, n=105 2781 (10.28)
Nonconversational, n=104 26.71(11.29)
Depressed, n=46 2859 (11.85)

Not depressed, n=163 26.89 (10.78)

Table 7. Analysis of vaniance results for the mHealth App Usability Questionnaire-usefulness.

Effect F value F value Partial Eta Squared [I]pj}
Conversational maimn effect 69 41 003

Animation main effect 3901 | <001 16 |

Depressive status main effect 1.40 24 007

Ammated x conversational mteraction effect 85 36 004

Conversation x depressive status mnteraction effect 001 97 000007

Ammation X depressive status interaction effect 002 97 000009

Conversation x ammated ¥ depressive status interaction effect 270 10 013




Table 8. Visualization of qualitative data: suggestions for virtual agent improvement.

Amimation versus

Conversation versus

Themes nonammation nonconversation Examples nondepressive
Robotic voice or Amimated: Conversational: “Make 1t less robotic” (p. 80) Depressive:
mnteraction 44/102 53/102 “make the voice left stiff- sounds like a mh::-t.’I 63/102 \
Nonammated: Nonconversational: (p-10D) Nondepressive:
. “Possibly make the voice more realistic and
58/102 49/102 ) 39/102
not as robotic” (p. 177) -
More engagement. Ammated: Conversational: “It didn 't really feel like we were having a Depressive:
mteraction, or 7/10 0/19 conversation or that she was listening to my 11/19
connection responses  (p.21)
Nonammated: Nonconversational: . _ ) .. | Nondepressive:
“Maybe be more engaging then just talking.
12/19 10/19 8/19
(p-59)
Lack of Animated: Conversational: “... they did not change their answers based Depressive:
personalization 23/41 217141 on whether or not I responded so 1t did not feel] 5,44
- very real.” (p. 83) -
Nonam d: N tional: N Ive:
onanumate oneonversation “It seemed very scripted, and like I was just ondepressive
18/41 14/41 typing into a box.” (p. 150) 18/41
Tech or user Ammated: Conversational: “Map wasn’t limng up” (p. 54) Depressive:
mterface 1ssues 8/16 11/16 “I think there should be the opportunity to 10/16
Nonanimated: Nonconversational: rewind _what the therapist says. If I missed Nondepressive:
something I would have to restart the whole
8/16 5/16 module and that is frustrating ” (p. 139) 6/16
No suggestions Ammated: Conversational: “No.” (p. 30) Depressive:
21/38 14/38 “NA” (p. 89) 20/38
Nonammated: Nonconversational: Nondepressive:
17/38 24/38 18/38

Depressive versus
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