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Abstract

Background: Expressive writing and motivational interviewing are well-known approaches to help patients cope with stressful
life events. Although these methods are often applied by human counselors, it is less well understood if an automated artificial
intelligence approach can benefit patients. Providing an automated method would help expose a wider range of people to the
possible benefits of motivational interviewing, with lower cost and more adaptability to sudden events like the COVID-19
pandemic.

Objective: This study presents an automated writing system and eval uates possible outcomes among participants with respect
to behavior related to the COVID-19 pandemic.

Methods: We developed arule-based dial ogue system for “Expressive Interviewing” to elicit writing from participants on the
subject of how COVID-19 hasimpacted their lives. The system prompts participantsto describetheir life experiences and emotions
and providestopi c-specific promptsin responseto participants’ use of topical keywords. In May 2021 and June 2021, we recruited
participants (N=151) via Prolific to complete either the Expressive Interviewing task or a control task. We surveyed participants
immediately before the intervention, immediately after the intervention, and again 2 weeks after the intervention. We measured
participants’ self-reported stress, general mental health, COVID-19—related health behavior, and social behavior.

Results: Participants generally wrote long responses during the task (53.3 words per response). In aggregate, task participants
experienced a significant decrease in stress in the short term (~23% decrease, P<.001) and a slight difference in social activity
compared with the control group (P=.03). No significant differencesin short-term or long-term outcomes were detected between
participant subgroups (eg, male versus femal e participants) except for some within-condition differences by ethnicity (eg, higher
social activity among African American people participating in Expressive Interviewing vs participants of other ethnicities). For
short-term effects, participants showed different outcomes based on their writing. Using more anxiety-rel ated words was correl ated
with a greater short-term decrease in stress (r=—0.264, P<.001), and using more positive emotion words was correlated with a
more meaningful experience (r=0.243, P=.001). Asfor long-term effects, writing with more lexical diversity was correlated with
an increase in social activity (r=0.266, P<.001).

Conclusions: Expressive Interviewing participants exhibited short-term, but not long-term, positive changes in mental health,
and some linguistic metrics of writing style were correlated with positive change in behavior. Although there were no significant

https:/formative.,jmir.org/2023/1/e40277 JMIR Form Res 2023 | vol. 7 | e40277 | p. 1
(page number not for citation purposes)


mailto:ianbstew@umich.edu
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR FORMATIVE RESEARCH

Stewart et d

long-term effects observed, the positive short-term effects suggest that the Expressive Interviewing intervention could be used
in cases in which a patient lacks access to traditional therapy and needs a short-term solution.

Trial Registration:

(IMIR Form Res 2023;7:e40277) doi: 10.2196/40277
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Introduction

The COVID-19 pandemic has had a range of adverse effects
on people across the world, increasing stress and anxiety for
many. As of February 2023, the United States had recorded
over 100 million COVID-19 infections and 1.1 million deaths.
Actionstaken by individuals, such as getting vaccinated, getting
tested, or wearing amask, can reduce the spread of the disease.
Reducing stress during the pandemic can have important
psychosocial and behavioral outcomes, especially for people
who feedl aloss of control over their lives asaresult of pandemic
restrictions[1,2].

Expressive writing is a behavioral intervention paradigm in
which people are encouraged to explore their emotions and
thoughts about significant life events. This method has had a
positive impact on participants physical and mental health
[3,4], including a decrease in physician visits, adoption of
positive behavior, and improved moods. Along similar lines,
motivational interviewing is a counseling technique that
leverages a person’s intrinsic motivation and values to help
them change their behavior. Motivational interviewing isknown
to correlate with positive changes for many different types of
goas, such as weight management [5], chronic disease
management [6], and substance use [7]. Furthermore, applying
motivationa interviewing in virtual environments has proven
effective in encouraging behavior change [8,9].

Although such techniques can lead to positive change in
participants, they may beinaccessibleto people who lack access
to theresources or timethat the techniquesrequire[10,11]. This
problem can compound in situationswhere asudden event such
as the COVID-19 pandemic overwhelms health care resources
and disproportionately deprives vulnerable subpopulations of
health care resources [12]. Recent studies have proposed
automated systems to grant more patients access to therapeutic
techniques [13,14]. However, current dialogue systems often
use generic or irrelevant prompts that do not adapt to
participants’ responses, which may result in less engagement
and possibly less behavior change from patients[15]. To address
this shortcoming, we evaluated a system that integrates aspects
of expressive writing and motivation interviewing into an
interactive dialogue agent that adapts to participant writing
behavior.

In this study, we extended our previously developed system,
Expressive Interviewing [16], to engage users to reflect on the
pandemic, with the goal of reducing stress and encouraging
positive behavior change. We recruited 151 participantsthrough

https://formative.jmir.org/2023/1/e40277

an online survey to test the effect of Expressive Interviewing
on avariety of psychosocia and behavioral outcomes. Our target
population for the study was people who were open to trying
new forms of technology and who, during the early stages of
the pandemic, had concerns about COV1D-19 that they wanted
to sharein writing.

We investigated the following research questions (RQs) with
respect to Expressive Interviewing:

1. RQL: What are the short-term effects of Expressive
Interviewing on an individual’s mental health?

2. RQ2: What are the long-term effects (after 2 weeks) of
Expressive Interviewing on an individual’s behavior?

3. RQ3: How do the short-term and long-term effects vary
based on Expressive Interviewing participants writing style
and demographic characteristics?

Our study addressed these questions through quantitative
analyses of the survey responses from task and control
participants before and after the intervention.

Toidentify short-term and long-term effects of the intervention,
we focused on the following dependent variables as possible
areas of change: stress, COVID-19—+related mental health,
COVID-19 awareness, social gathering, social discussions, and
general mental health. The mental health factors were chosen
to align with previous research showing how automated dialogue
agents can provide effective support for mental health concerns
[15]. The socia behavior factorsand COVID-19-specific health
factors were chosen to study the possible uncertainty around
norms and rules that most US residents were facing at the time
of the study (ie, mid-vaccine rollout). Considering the prior
work that investigates the impact of chatbots on
COVID-19-related issues such as vaccination [17], we studied
health outcomes that had a clear connection to both
individual-level behaviors (eg, vaccination) and collective
behaviors (eg, socialization).

Methods

Expressive Interviewing System

The Expressive Interviewing system was built on principles of
expressive writing and motivational interviewing, drawing from
the values of both writing about personal experiences and
empathetic communication through reflective listening [18,19].
A previous version of the system was described by Welch et a
[16]. We describe the system’s general functions in the
following paragraphs and show an exampleinteractionin Figure
1
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Figure 1. Example interaction with the Expressive Interviewing agent using sample input from a study participant. CP: computer program.

Expressive
Interviewing

. Y
_C'F'_ /  these difficult times?

amazing.

The system conducts an interview-style interaction with users
about how the COVID-19 pandemic has been affecting them.
The system’s goal is to encourage users to write as much as
possible to explore their thoughts and feelings surrounding
featuresof COVID-19. Theinterview consistsof aset of writing
prompts in the form of questions about specific issues related
to the pandemic. Thisfollowsfrom prior research in expressive
writing that shows the cathartic benefits of guided writing [4].
The system guides the interaction based on users' responses,
provides reflective feedback, and asks additional questions
whenever appropriate. Although the system has a chat-like
interface, participants are asked to write long responses, in
contrast with a more open-domain chat setting without strong
expectations for the human participant.

In order to provide reflective feedback, the system automatically
detectsthe topics being discussed (eg, work, family) or emotions
being expressed (eg, anger, anxiety) and responds with
reflections that ask participants to further expand upon their
feelings, ask what they can do to help improve a situation for
themselves or others, or ask how one can best cope with their
feelings. These reflections are direct responses to the feelings
or topics mentioned, making them prompts that ask the user to
write more about the situation or what they can do to changeit.
For instance, if the system detects work as atopic of interest, it
responds with “How has work changed under COVID? What
might you be ableto do to keep your career moving during these
difficult times?” Empathy is expressed by showing an
understanding of what the participant is saying. Reflections
contain phrases acknowledging the participant’s emotion (eg,
“There is sadness in your writing”) or the subject of concern
(eg, “You mention issues related to money and finance”). After
the interaction ends (ie, all prompts have been answered by the
user), the system provides detailed visual and textual feedback.
Reflection can express empathy and is often perceived as
affirming.

https://formative.jmir.org/2023/1/e40277

miy major issue is burnout. i work in a hospital. | haven't liked working there for a long time, and the past
year+ of covid patients has made work much worse

the hospital became a ghost town. only essential workers were kept on, everyone else shifted to work from
home. had issues getting PPE for a long time, had to reuse stuff again and again. we were basically the only in
person contact that patients were allowed to have. as far as career, well | don't have one. | can't advance
unless | go back to school. otherwise | just get small wage increases until | hit the celling

well | and every other healthcare worker got vaccinated back In january. but now pretty much everyone |
know has been vaccinated so | feel fine and safe about seeing them In person, without masks and no social
distancing. being able to sit down in a movie theater for the first time since march 2020 with friends felt

Expressive Interviewing

Welcome to the research project. Although I'm not really human, people call me C.P. (which is short for
p— computer program). | will be asking you a few questions. Try to go into detail about your deepest thoughts,
C,P,\' fears, and perspectives, without worrying about spelling or writing style. Just write. Try to be as honest as
/ you can. At the end, you will get some feedback based on your erHns.

What are the major Issues In your life right now, especially in light of Issues surrounding COVID?

(ce How does that make you feel?

®

How has work changed under COVID? What might you be able to do to keep your career mowving during

Each conversation consists of aseries of 4 main writing prompt
guestions. The prompts were iteratively designed in
collaboration with experts in psychology, hedth
communications, and public health with speciatiesin expressive
writing and motivational interviewing. The prompts for the
Expressive Interviewing system are described in the list that
follows. The order of the latter 3 is not fixed (eg, some people
saw the “looking forward” prompt after the “advice” prompt).
Note that some prompts have undergone wording changes as
compared with Welch et a [16] to reflect the ongoing state of
the pandemic.

«  What arethe magjor issuesin your life right now, especialy
in the light of issues surrounding COVID-19?

« What is something you look forward to doing in the
upcoming year?

« What advice would you give other people about how to
cope with any of theissuesyou are facing?

« COVID-19 continues to affect our livesin many ways, but
people have the amazing ability to find good things even
in the most challenging situations. What is something that
you have done or experienced recently that you are grateful
for?

The system relies on rules rather than machine learning, which
isadesign choice motivated by therisks of deploying generative
models, especialy inregard to sensitive topicsand mental health
issues [20]. This also controls the dialog in such a way that
participants have somewhat similar experiences, answering at
least 4 of the same prompts (per topic). The full algorithm is
provided in Figure 2.

After the interaction, users are shown graphical and templated
textual feedback describing their word usage: how meaningful,
how self-reflective, and how their emotional tone sounded. The
system is hosted on a server belonging to our research lab and
was easily accessible online during the study.
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Figure2. Summary of the Expressive Interviewing algorithm for choosing prompts, based on participant behavior (reproduced from Welch et al [16]
which is published under Creative Commons Attribution 4.0 International License [21]).

Algorithm 1: Algorithm for an Expressive
Interview showing the order of precedence
for reflection types. The IsNew and func-
tions of pp prevent the system from looping

and asking the same questions.

Intro;
Ask(Main,()1):

while MainQs Asked <4 do

else

GetResponse;
end

ps = GetPreviousUserStatement();
rt = GetResponseTime();
pp = GetPreviousSystemPrompt();
d; = GetDominantTopic(ps):
d. = GetDominantEmotion(ps);
d, = GetDominantPronoun(ps);
if (rt <155 or len(ps) <100) and not
IsReflection(pp) and not
IsShortResponse(pp) then
| Ask(ShortResponse, Random);
else if IsNew(d; ) and not
IsReflection(pp) then
| Ask(TopicReflection, d;);
else if IsNew(d, ) and not
IsReflection(pp) then
| Ask(EmotionReflection, d,);
else if IsNew(d,) and not
IsReflectioin(pp) then
| Ask(PronounReflection, d,);

| Ask(Main, Random);

Experimental Design

To evauate the system, we recruited 2 groups of participants
from the crowdsource platform Prolific, and we randomly
assigned them to the Expressive Interviewing and control (no
Expressive Interviewing) conditions. All participants were
prevented from partici pating in more than one condition to better
isolate the effects of the Expressive Interviewing task. The

https://formative.jmir.org/2023/1/e40277

RenderX

participantswere not told beforehand into which condition they
would be placed, to reduce the chance of selection bias. The
task participants and control participants completed the same
presurvey, which included questions about the participant’'s
background as well as their behaviors relating to COVID-19
safety (eg, socidizing in public) and general mental health
(depression prevalence). The task participants were then
immediately redirected to the Expressive Interviewing website
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afterward to begin their session. Thetask participants completed
another short survey immediately before and after the task about
their mental state, to address short-term effects.

Note that the control participants only completed a survey to
track the long-term outcome variables (ie, no tracking of
short-term outcome variables), unlike the Expressive
Interviewing participants who completed surveys for both
long-term and short-term outcome variables.

At 2 weeks after the initial presurvey, we sent an identical
postsurvey to all participants in the Expressive Interviewing
and control groups. The control participants were less likely to
finish the experiment than the Expressive Interviewing

Table 1. Participant aggregate statistics.

Stewart et d

participants, but all conditions had reasonable completion rates
(63/100, 63% control; 88/100, 88% Expressive | nterviewing).

Participants were compensated for their time in the study with
a payment of US $4.50 for the pre-intervention survey and
postintervention survey, under an assumption of 30 minutes per
task and US $9 per hour as a reasonable wage. Participants in
the Expressive | nterviewing condition received abonus payment
of US $1.00 for completing the surveys and the treatment. We
reminded participants that they needed to spend at least 15
minutes on their writing task and that their payment would be
rejected if the system logged less than 15 minutes of writing.

We show a summary of the participant data, including
demographics, in Table 1.

Participant statistics

Expressive Interviewing (n=88)

Control (n=63)

Education, n (%)

Associate degree 10 (1)
Bachelor's degree 29 (33)
High school 24 (27)
Master's degree 22 (25)
PhD or higher 2(2)
Prefer not to say 1(1)
Some high school 1(1)
Ethnicity, n (%)
Asian or Asian American 11 (13)
Black or African American 14 (16)
Latinx or Hispanic 4(5)
Other 2(2
White or Caucasian 58 (66)
Gender, n (%)
Female 36 (41)
Male 48 (55)
Nonbinary 3(3)
Other 2(2
Age (years), median 32
Interview
Response length (words), mean 53.3
Interview time (minutes), mean 15.2

6 (10)
20(32)
23(37)
15 (24)
2(3)
12
1(2

7(11)
6 (10)
2(3)
2(3)
51 (81)

37 (59)
26 (41)
4(6)
12
295

N/AZ
N/A

3N/A: not applicable.

Ethical Considerations

This study was approved by the institutional review board at
the University of Michigan (HUM00182586). Informed consent
was obtained from al individual participants included in the
study. We provided participants with the choice to opt out of
the study when they opened the pre-intervention and
postintervention survey. We provided the following guarantee

https://formative.jmir.org/2023/1/e40277

of anonymity to participants before they begin interacting with
the Expressive I nterviewing system: “ Everything you write will
be kept completely confidentia. In fact, since the interview is
conducted by a computer program, you should feel free to be
even more honest and direct than you might usually be. Note
that thisismeant to be a personal interview to learn more about
your reactions to the pandemic. Hopefully, by answering these
guestions, you will learn more about your own reactions to the

JMIR Form Res 2023 | vol. 7 | 40277 | p. 5
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outbreak.” We did not ask for personal identifiers and data are
stored anonymously. The Expressive Interviewing system and
participant response data were stored on a secure server and
were only accessed by the study authors. Thewebsiteis secured
with SSL following recent security recommendations. The
conversation data cannot be de-anonymized due to the personal
nature of the conversations and so will not be made publicly
available.

Example System Output

In Figure 1, we show an example interaction of a study
participant with the system. We highlight the adaptive nature
of the Expressive Interviewing system: In response to the
participant’s discussion of work conditions, the system asks a
guestion about the effect of the pandemic on work in general
(“How has work changed under COVID?").

Results

Aqggregate Outcomes

Short-term Outcome Variables

Our study investigated the following short-term variables, which
task participants were asked to provide immediately before or

Table 2. Expressive Interviewing participant short-term outcome responses

Stewart et d

after completing Expressive Interviewing (all values scaled
from1to 7):

Life satisfaction (before): In general, how satisfied are you
with your life?

Stress (before/after): How stressed are you feeling right
now?

Meaningful (after): How valuable and meaningful was the
interview to you?

Personal (after): Overal, how personal was the interview
toyou?

We show thedistribution of al the short-term outcome variables
in Table 2. Although most participants tended to report feeling
highly satisfied with their life and happy with the experience,
the Expressive Interviewing participants showed a significant
decrease in reported stress after completing the task (absolute
change —0.80, ~23% of the original value; see Table 3).

(Expressive Interviewing task participants only).

QOutcome variable Description Results, mean (SD)
Pretask stress How stressed are you feeling right now? 341(1.82)
Posttask stress How stressed are you feeling right now? 2.58 (1.57)
Meaningful How valuable and meaningful was the interview to you? 5.32 (1.76)
Personal Overall, how personal was the interview to you? 5.58 (1.58)
Life satisfaction In general, how satisfied are you with your life? 4.72 (1.58)

Table 3. 1-way ANOVA test of difference for changes in short-term outcome variables (Expressive Interviewing task participants only).

QOutcome variables Difference

F (df) P value

Stress -0.80

19.48 (87) <.001

Long-term Outcome Variables.

We aggregated the individual long-term outcome variables in
our analysis (using a simple mean to aggregate multiple
variables), based on whether they measure similar constructs
(eg, different aspects of social behavior include going out to eat

Table4. Summary of aggregate long-term outcome variables.

and meeting friends in public). The aggregated variables are
explained in Table 4, and the individual variables that are
combined to form each group variable are also listed. The scale
of each aggregate variable is 0 to 7 (number of days per week
spent on abehavior).

Outcome variable Subcomponent variables?

Results, mean (SD)

COVID-19 mental behavior COVID-control, COVID-hope, COVID-plan,

COVID-19 awareness

watching (5)
Social activity Social-face-to-face, Social-gathering, Social-
Socia discussions

Mental health

Discussions-digital, Discussions-message (2)

COVID-recommend, COVID-talk, COVID-nervous-others, COVID-reading, COVID-

Mental-changes, Mental-depressed, Mental -interest, Mental-nervous, Mental-worry (5)

COVID-sleep, COVID-worry (5) 442 (1.24)
2.27 (1.79)
public, Social-restaurant (4) 1.74 (1.29)
4.02 (1.61)
0.85 (0.77)

8See Multimedia Appendix 1 for explanations of the subcomponent variables.

https://formative.jmir.org/2023/1/e40277
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To explain the long-term dependent variables, we provide the
following example. The “COVID-control” subcomponent
variable (corresponding to the COVID-19 mental behavior
outcome) represents the participants’ responses to the question
“In the last week, on how many days did you feel in control of
your life and able to handle challenges that might come your
way?" The participants could respond with a number between
0 and 7 to indicate the duration (in days) of the feeling of being
in control and able to handle challenges.

We compared the long-term changes in the outcome variables
from pre to posttask (after a 2-week gap) against the changes

https://formative.jmir.org/2023/1/e40277
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for the control participants. We performed an ANOVA for
differences between the presurvey and postsurvey conditions
(see Table 5). We found a significant difference in COVID-19
awareness postsurvey compared with presurvey (mean
difference=—0.267; F,=21.7, P<.001) and asignificant difference
in social activity between the Expressive Interviewing and
control groups (mean difference=0.151; F,=4.75, P=.03). The
decrease in COVID-19 awareness may be related to the
decreasing importance of COVID-19—elated protocols at the
time of the survey (May 2021 and June 2021).
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Table 5. 2-way ANOVA tests for effect of the experiment condition (Expressive Interviewing vs control) and survey time (pre-experiment vs

postexperiment) on all outcome variables.

Condition Sum of squares F (df) P value
COVID-19 mental behavior
Experiment condition 1.227 0.807 (1) .37
Survey time 0.262 0.172 (1) .68
Experiment condition * survey time® 0.677 0.446 (3) 505
Residua 743.131 N/AP N/A
COVID-19 awareness
Experiment condition 8.791 3.165 (1) .08
Survey time 60.380 21.742 (1) <.001
Experiment condition * survey time 0.042 0.015 (3) .90
Residual 1360.800 N/A N/A
Vaccination
Experiment condition 1.190 1.442 (1) .23
Survey time 2.552 3.091 (1) .08
Experiment condition * survey time 0.087 0.105 (3) .75
Residual 403.628 N/A N/A
Mental health
Experiment condition 0.184 0.291 (1) .59
Survey time 1.234 1.954 (1) .16
Experiment condition * survey time 0.267 0.422 (3) 52
Residual 308.861 N/A N/A
Social activity
Experiment condition 7.722 4.750 (1) .03
Survey time 2.294 1411 (1) .24
Experiment condition * survey time 0.066 0.040 (3) .84
Residua 794.938 N/A N/A
Social discussions
Experiment condition 0.008 0.003 (1) .96
Survey time 4.000 1.624 (1) .20
Experiment condition * survey time 0.002 0.001 (3) .98
Residual 1204.258 N/A N/A

#The asterisk indicates interaction between different independent variables.
BN/A: not applicable.

Between-Group Comparisons

Some of the outcome variables of this study, such as mental
health, are known to correlate with demographics [23], and it
isalso plausiblethat some participants’ backgrounds might have
influenced their interaction with the Expressive Interviewing
system (eg, prior vaccination status). Considering this, we
therefore investigated whether the outcomes vary at all based
on participant demographic or subgroup. We ran a separate
ANOVA for each participant subgroup category, including
gender, ethnicity, education level, age, and vaccination status
(no vaccination, partial vaccination, and full vaccination).

https://formative.jmir.org/2023/1/e40277

To compare subgroups between conditions, we used the
following formulato fit the ANOVA model: Outcome variable
~ Participant subgroup + Survey time + Survey condition +
Participant subgroup * Survey condition + Participant subgroup
* Survey time

For brevity, we only report significant effectsfor theinteraction
between participant subgroup and survey condition (eg, whether
mal e participants in the Expressive | nterviewing condition had
a different outcome than female participants in the Expressive
Interviewing condition). We did not report significant effects
for the participant subgroups on their own (eg, whether all male
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participants in the Expressive Interviewing condition and the
control condition experienced a change in outcome).

We found significant effects for participant subgroups on
outcome variables, after correcting for multiple comparisons:
P=.05/(5 participant subgroups* 7 outcome variables)=0.00143.
See Table 6.

For the one significant interaction effect that we did find (social
activity outcome ~ ethnicity * condition), the differences
between subgroups were as follows. In the Expressive
Interviewing condition, African American participants had a
higher rate of social activity than participants of a different
ethnicity (Caucasian; U=4490, P<.001; Asian American: U=596;
P<.001). In the control condition, Asian American participants

Table 6. Effectsfor participant subgroups on outcome variables.

Stewart et d

had a higher rate of social activity than African American
participants (U=114, P=.045), Caucasian participants (U=373,
P=.004), and Hispanic participants (U=47.5, P=.04).

Most of the differences are not relevant for our study, because
there were differences between the af orementioned subgroups
but not between conditions (ie, not between Expressive
Interviewing and control groups). For example, male participants
did not show a significant difference in COVID-19 mental
behavior between the Expressive Interviewing and control
conditions, even though we found a significant difference based
on gender for COVID-19 mental behavior in general.

We report all median values for the outcome variables for the
aforementioned subgroupsin Table 7.

Outcome variables and participant subgroups F (df) P vaue
COVID-19 mental behavior

Gender 17.9 (1) <.001
COVID-19 awareness

Gender 155 (1) <.001
Vaccination

Ethnicity 15.5(4) <.001

Education 7.06 (6) <.001

Gender 11.3 (1) <.001
Mental health

Age 14.8 (2) <.001

Education 8.75 (6) <.001

Gender 238(1) <.001
Social activity

Ethnicity 6.18 (4) <.001

Ethnicity * condition 5.93(9) <.001

Education 7.10 (6) <.001

Vaccination 12.7 (2) <.001
Social discussions

Education 12.2 (6) <.001
Stress

Age 24.4(2) <.001

Table 7. Comparison of the socia activity outcome variable between participants based no ethnicity.

Ethnicity Control, median Expressive Interviewing, median
African American 15 25

Asian American 1 2.375

Caucasian 1.125 15

Hispanic 1 1.375

Other 0.5 1.25

https://formative.jmir.org/2023/1/e40277
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Correlation With Writing Behavior

Having analyzed the aggregate and subgroup trendsin outcome
variables, we next analyzed the participants’ writing behavior
within the Expressive Interviewing condition. We focused on
the correlations with both short-term effects and long-term
effects. To quantify linguistic patterns, we leveraged several
word categories from Linguistic Inquiry and Word Count
(LIWC) [24] to characterize participant behavior through their
interview responses (eg, the 1-word category contains
“anxiety” -related words such as“ nervous,” which wefind highly
useful in understanding participant responses to
COVID-19-related problems).

Short-term Effects

Asdescribed in the previous sections, participants demonstrated
a consistent decrease in self-reported stress immediately after
finishing the task (see Table 3). We then investigated whether
that decrease is correlated with particular language patterns.
We correlated all participants’ interview language variables
with their change in self-reported stress, presurvey life

Stewart et d

satisfaction, and postsurvey rating of the task as meaningful
and personal. Some of theseinterview variables showed possible
outlier effects (eg, 1 participant used more than twice as many
ANGER words as the next-highest participant). We tried to
limit these outlier effects by first removing all participantswith
interview response variables above the 95th percentile, then
computing the correlation for each response variable on the
filtered data

We list al significant correlations in Table 8. A few findings
are highlighted here. Using more anxiety words and fewer
COVID-19 words was correlated with a decrease in reported
stress. This point is particularly pertinent in the context of
COVID-19 because people have reported feeling higher levels
of anxiety dueto social isolation [25]. Using more COVID-19
words and more positive emotion words was correlated with a
more personal and more meaningful experience. Participants
who reported higher life satisfaction before the session also
used fewer anxiety words and fewer sad words in their
responses.

Table 8. Univariate correlations between interview variables and short-term response variables.

Response variable Outcome variable r P value
FEAR Pretask stress 0.216 .003
POSITIVE EMOTION Pretask stress -0.204 .005
ANX?2 Stress change -0.264 .006
covip® Meaningful 0.259 <.001
POSITIVE EMOTION Meaningful 0.243 .001
COVID? Personal 0.214 003
JOoyY Personal 0.242 .001
POSITIVE EMOTION Personal 0.242 .001
Prompt response overlap Personal 0.196 .007
ANX Life satisfaction -0.210 .004
SAD Life satisfaction -0.207 .004

8Anxiety words.

bThe “COVID” variable includes words related to COVI D-19, such as “coronavirus.”

To better understand the connection between anxiety and stress,
weinvestigated afew sampleinterview messagesthat contained
high rates of anxiety wordswritten by participantswho reported
a decrease in stress after the session. Some people discussed
current events and their anxiousfedlings around them (eg, “ This
isjust so scary when | see on the newsthat people aretargeting
Asians.”). Other participants mentioned general mental health
struggles (eg, “I’m worried about becoming destitute, lonely,
and depressed as | grow older and elder members of my family
die””). However, a considerable number of participants also
framed anxiety in a positive light: In response to a question
about advice for others dealing with COVID-19—related
problems, a participant wrote “Learn anew skill, do something

https://formative.jmir.org/2023/1/e40277

proactive, even volunteering would help cope with stress and
everyday struggles”

Long-term Effects

To address the possible effects of the interview itself, we
compared the changes in outcome variables to the language
choices by the task participants. We computed the Pearson
correlation between the interview variables and the long-term
variables. We found the following significant correlations
(reported in Table 9): (1) Task participants who used a diverse
vocabulary had an increase in COVID-19 awareness, (2) task
participants who used a high amount of negative emotion words
had an increase in mental health (ie, worse negative health),
and (3) task participants who wrote longer responses and had
aless diverse vocabulary also had a decrease in social activity.
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Table 9. Univariate correlations between interview variables and changes in long-term outcome variables.

Response variable Outcome variable r P value

Lexical diversity COVID-19 awareness 0.226 .003

NEGATIVE EMOTION Mental health 0.229 .002

Length Saocial activity -0.276 <.001

Lexical diversity Social activity 0.266 <.001
Discussion Limitations

Principal Findings

Thisstudy investigated the potential psychosocial and behavioral
impact of Expressive Interviewing in the context of the
COVID-19 pandemic. Weinvestigated short-term patternssuch
as stress (RQ1), for long-term patterns such as socia behavior
(RQ2), and for between-participant patterns that included
demographics and writing style (RQ3).

Our study shows that Expressive Interviewing participants (ie,
treatment only) generally exhibited a short-term decrease in
stress after thetask. This correlation was particularly strong for
participantswho expressed more anxiety during their interaction
with the system. As compared with the control condition, the
task participants in general did not show significant long-term
changes in COVID-19—+elated behavior, but some
subpopulations of the participants did show changes regardless
of condition. We found a dight difference in social activity
between the Expressive Interviewing and control participants.

Our study suggests that Expressive Interviewing may help
participants handle short-term stress related to COVID-19 and
that people who write differently viathe system may experience
different long-term outcomes.

We expected some amount of change among all participants,
considering that the Expressive I nterviewing prompts ask users
to reflect on their own mental behavior and their prospects for
the future. In general, the participants who received Expressive
Interviewing as “treatment” did not experience a consistent
change in long-term COVID-19—+elated behavior or mental
outcomes. However, we also saw a surprising amount of
variancein resultsamong task participants based on the content
of their responses (eg, participants who wrote with more anxiety
words also experienced a greater decrease in stress).

We interpret the findings as a useful example of the intended
scope of chat-based therapy. As prior work suggests [13], we
should not expect automated dial ogue agents to address serious
mental health problems but instead consider that they may be
best suited for surface-level issues. A short-term decrease in
stressis certainly nothing to dismiss, but such a change should
not be considered a “fix” for a deep-seated problem such as
socia anxiety with respect to COVID-19—related policies [2].
Furthermore, the variation in responses based on writing style
corroborates other studies with automated dial ogue agents (eg,
different levels of dropout based on perceived self-efficacy in
therapy with a chatbot [15]). We should anticipate that people
will react very differently to the same dialogue system given
how disparately the pandemic has impacted different
subpopulations [26].

https://formative.jmir.org/2023/1/e40277

The findings of this study should be taken in the context of the
timein which the study was conducted. In June 2021, the United
States had opened COVID-19 vaccinations to most of the adult
population, and many previous restrictions about public
gatherings were being lifted. This time period marked a
significant change in the popular perception of the pandemic
from an unbeatable disease to a problem that seemed to be
controllable through vaccination [27]. The participants in our
study may have considered COVID-19to bea*“ solved” problem
and may not have experienced a long-term reaction to the task
in the same way that they would have in the earlier stage of the
pandemic. Some of the variables studied should also be
considered in the context of the time, such as vaccination status.
Although, by June 2021, COVID-19 vaccinations were
technically available to much of the public, many groups still
faced difficulty or expressed skepticism at the technology due
to its speed of development and the unknown efficacy in the
long term [28]. Therefore, unvaccinated individualsin our study
may have had multiple reasons for behaving differently after
the task, which are hard to assess without further interviewing
participants.

We also note that the participants recruited through Prolific may
not be identical to the general population [29], raising the
possibility of selection bias. In particular, crowd workers may
have different values and attitudes than the general population
[30], as well as different demographics due to different
socioeconomic statuses among minority populations [23]. The
constraints of the task may have also biased the participants
responses, especially the requirement for a minimum amount
of time spent on each response during the Expressive
Interviewing task (for example, time constraints among crowd
workers [22]). We do not claim that our results will generalize
to the general public but instead view this study as an initial
inquiry into the value of automated dialogue systemsfor hel ping
with self-reflection through guided writing [13].

The political situation should also be emphasized. By June 2021,
theissue of COVID-19 in the United States had become highly
polarized [31], to the point where people were unlikely to be
persuaded to change their behavior. This could explain the
divergent responses in long-term outcomes among different
subpopulations of participants (eg, increase in social activity
among no-vaccine participants, who by this point had already
made up their mind about their own COVID-19-related
behavior). Polarization in COVID-19 attitudes may explain the
importance of the interview variables (eg, anger words) in
explaining differencesin long-term outcomes. Participantswith
strong attitudes toward COVID-19 may have used Expressive
Interviewing to better explore those attitudes and therefore
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experienced a stronger long-term change, indicated by the fact
that participants who used many negative emotion words also
experienced an increasein COVID-19 menta health outcomes.
Further work in thisdirection should consider political ideology
as a possible social dimension that can affect responses to
Expressive Interviewing, as prior work has found that political
ideology can affect responsesto behavior change interventions
[32].

Conclusion

Expressive I nterviewing can hel p people struggling with difficult
life situations to navigate their mental and social health. This
study focused primarily on addressing health behavior change
with respect to COVID-19, but the analysis could be readily
extended to other topical domainsinwhich self-reflection could
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