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ABSTRACT
Conversational agents (CAs) like Amazon Alexa can
potentially enable a new way to deliver therapy to patients
with serious mental illnesses. Specifically, they can be used
to provide support for real-time family therapy and
interventions in a scalable way. However, this requires
significant changes in traditional therapeutic content since
interaction with CAs is fundamentally different than reading
or using eHealth applications. In this work, we aim to
identify challenges in adapting a clinically validated therapy
for Post-Traumatic Stress Disorder (PTSD) to conversational
agents. Specifically, we describe our initial design and
development process to use Amazon Alexa to deliver
Cognitive-Behavioral Conjoint Therapy (CBCT) for PTSD.
Our initial design process resulted in an interaction model
that emphasizes short dialogues and interactivity. This design
process and interaction model can potentially be useful for
future studies focusing on using conversational agents for
therapeutic content delivery.
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INTRODUCTION
Post-Traumatic Stress Disorder (PTSD) results from
traumatic events and is associated with serious well-being
issues, personal challenges, and productivity loss [12].
Approximately 6.8% of adults in the United States suffer
from PTSD resulting in a serious public health issue [11].
Despite the advancements in evidence-based PTSD
treatments, their availability has been limited and a
significant fraction of patients with PTSD do not receive
appropriate mental health care.
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Logistical concerns such as cost, cultural and social
embarrassment, and individual biases towards treatment can
contribute to low adherence to PTSD treatment. Moreover,
the resources for mental health support such as professional
therapists have not been sufficient to meet on-demand needs
of the population [10]. As such, mental health researchers are
seeking cost-effective and on demand therapeutic practices
that would promote illness tracking, evidence-based and
personalized treatments, and family support within the
household.
Recently, a number of studies used alternative approaches for
population-level interventions focusing on mental health
issues. Technological inventions such as mobile apps
[16,19], web-based interventions [19], and conversational
agents and bots [9] have been used for illness tracking and
prevent onset relapses. Such technologies have extended
clinician support to the everyday life of patients, enabling
treatment using less resources. PTSD Coach [12], for
example, is a mobile application that has implemented daily
support system, psycho-education, and coaching to for
patients with PTSD. While participants found the app to be
useful, its effect on reducing symptoms were not significant
[12].
Intimacy problems and negative interpersonal relationships
are strongly associated with PTSD symptoms [18]. These
issues can also hinder recovery process in PTSD [22]. As
such, recent therapeutic practices have focused on improving
interpersonal relationship issues through family therapy. For
example, Cognitive-Behavioral Conjoint Therapy (CBCT)
for PTSD [17] — a form of couple therapy — focuses on
improving intimate relationship. CBCT has been shown to
decrease PTSD symptom severity in patients as well as
improving relationship functioning [14,17,21]. However, the
wide dissemination of CBCT is limited by a number of
logistical issues including multiple clinical visits, long
therapy sessions, and requirement of specialized training.
To address these issues, we propose to use conversational
agents in home environment for delivering CBCT steps.
Specifically, we aim to use Amazon Alexa for interactive,
real-time, and personalized delivery of CBCT for patients
with PTSD. We believe that the focus of Amazon Alexa
ecosystem on home environment makes it particularly useful
in this context. Indeed, the private and intimate nature of

household environment provides a good opportunity for
personalized and intimate therapeutic practices focusing on
couple therapy. Furthermore, the use of Amazon Alexa
potentially enables large scale dissemination of CBCT
treatment steps of PTSD.
However, current clinical implementation of CBCT mostly
relies on paper-and-pen based methods. As such, adapting
these steps to Amazon Alexa requires careful design since
the successful use of CAs requires a fundamentally different
interaction model. In this paper, we will describe our initial
design and development process to adapt traditional clinical
therapy like CBCT in Amazon Alexa. Specifically, we will
focus on designing an Alexa Skill [3] to support out-ofsession exercises in CBCT that aim to improve intimate
relationship between partners with PTSD.
Cognitive-Behavioral Conjoint Therapy (CBCT)

CBCT is a form of couple therapy. It employs therapeutic
practices that would improve couple’s relationship
functioning and decreases PTSD symptoms. In CBCT, the
relationship is considered as the “patient” instead of
differentiating partners as a caregiver and a patient. The
structure of CBCT consists of three major phases [17]:
1.
2.
3.

Promoting positive behavior in the couple.
Enhancing communication to increase satisfaction
and
supporting
trauma-focused
cognitive
interventions.
Modifying emotional sharing behavior.

for longitudinal and large-scale dissemination of treatment
steps.
In this article, we aim to implement this out-of-session
assignment as an Alexa application. This proof-of-concept
allows us to identify the opportunities and challenges in
disseminating CBCT steps through CAs. Specifically, Alexa
can act as a mediator between the couple to set daily
reminders for them to fill in the diary and record the acts and
their feedbacks. This could then be used as a systematic data
collection strategy for self-monitoring, receiving
constructive feedback, and having access to all the past
records. In addition, the therapist would have live access to
the collected data before the couple’s next therapy session.
Deploying Alexa for this assignment requires an initial
understanding of how Alexa applications are designed and
developed. Taking a User Centered Design (UCD) approach
[6,7] we pursue a scenario-based design in which the
conversations between Alexa and each of the partners are
constructed and adapted for Alexa. Next section will provide
a general overview of how Alexa applications are designed
and developed. Consequently, we will step into the
adaptation processes that translate the CBCT assignment into
an Alexa application.

All three phases of CBCT require training in face-to-face
therapy sessions. The couple are also given out-of-session
assignments to practice the skills outside of therapy sessions
and on an everyday basis. These out-of-session practices are
intended for continuous practice on specific skills, such as
developing positive interactions between partners.
Out of Session Assignments for PTSD

CBCT contains two major components: psychoeducation
and out-of-session assignments [17]. Psychoeducation
focuses on learning and understanding the relationship
between PTSD and interpersonal relationship. The
assignments are used to practice skills that would lead to
emotional support and better communication required for
improving interpersonal relationship. For example, the outof-session assignment “You’ve been Caught Doing
Something Nice” is one that has been designed to increase
relationship satisfaction by focusing on the positive aspects
of the relationship [17]. This assignment is similar to
recording a diary. Each partner is asked to notice whenever
the other does something nice for them and record the act in
a daily diary. Each partner should then comment on the nice
act to provide feedback. The diary is shared and open to both
partners at all times in order for them to exchange positivity
in their relationship. Figure 1 shows such an out-of-session
assignment handout used by clinicians and patients. As noted
before, the current clinical practices for CBCT use paperand-pen based methods. However, this creates challenges

Figure 1: CBCT out-of-session assignment handout
for “You've been Caught Doing Something Nice”.

AMAZON ALEXA: HOW IT WORKS
Amazon Alexa is an example of existing CAs that are used
for everyday household use. Amazon has provided an API to
develop applications and use them for personal or public

use. A developer can use this API to perform customized
tasks in Alexa. These applications are called “Skills”. These
Skills enable a novel way to collect data and provide
customized intervention through Alexa ecosystem. A user
can then access the Alexa API and ask for requests that are
supported by the Skill through “Intents”. Intents are actions
that fulfill users’ spoken requests [3]. Intents structure the
interaction dialogues. The dialogue models specify the steps
for multi-turn conversations between an Alexa Skill and a
user. These multi-turn conversations can be used to collect
information required to complete a given Intent.
Developing an interaction model would not only specify the
dialogue between Alexa and the user but would identify the
Skill’s structure and decision processes. In the case of “Have
you caught her/him doing something nice?”, we would want
to design a Skill that acts like a shared diary for the couple to
add records of nice acts they have noticed from one another.
The diary will record the input information, so it could be
accessed by either user and then can be shared in clinical
sessions later. This interaction scenario must adhere to
interaction models supported by Alexa. Specifically, it is
important to make sure that interactions are short, easy to
follow, and engaging. It is also important to make sure that
the implementation can handle diverse commands since
voice interactions tend to be more flexible than eHealth
applications (e.g., users can say ‘no’, ‘cancel’, ‘stop’ or
provide no response at all to cancel an ongoing activity).
Toward the implementation of our interaction model, we
developed a flow chart of the interactions that include user
commands, Alexa’s responses, and the interactions between
the two. This would help clarifying user intents, Alexa’s
capabilities in responding to the intents, and then designing
a response that would be appropriate for the user’s intent.
After finalizing the step by step interaction between the user
and Alexa, the model can then be computationally coded as
a Skill and deployed at a scale.
IDEATION
To implement the out-of-session assignment in Alexa, we
started off by developing methods to design hypothetical
conversations between a couple and Alexa when interacting
with the Skill. Our user centered approach requires an
iterative design process, design interactions and scenarios,
implementation of a Skill using Alexa ecosystem, evaluating
the Skill, and re-appropriating the interaction scenario for
next design iteration. In this paper, we will focus on the first
stage — designing an interaction models that translates the
“You Have Been Caught Doing Something Nice” out-ofsession assignment into an Alexa Skill.

Adapting CBCT

In adapting the out-of-session practice of “You have been
Caught Doing Something Nice” we constructed a network of
Intents that would identify user requests as shown in Figure
2. Throughout the development phase, we will focus on
smart and dynamic handling of conversations so that we can
adapt to different user-initiated scenarios and contexts
(“branching”), and system generated content and messages
grounded in clinical evidence-based approaches. We will
also ensure that the conversational agents are personalized
reflecting individuals’ needs.

Figure 2: Intent network flow chart. The dashed lines
indicate a flow between intents.
Developing an Interaction Model

The interaction model starts off with defining Intents for the
Alexa Skill. We have defined four major interaction Intents
as follow:
-

Recording events
Reading updates (if an act has been recorded
previously and the user wants to hear it)
Going back to the diary history
Receiving or providing feedback

By outlining the Intents, the interaction model between the
users and Alexa could be better developed in detail. In Figure
2 we demonstrated a general overview of a possible Intent
network: the flow indicates what a user would ask to access
different functionalities of the skill. While this overview does
not contain the detailed conversation scenario, it is essential
in structuring the commands and responses between the users
and Alexa. This is what we define as branching. The
flowchart is then branched out towards detailed
conversations between Alexa and the users based on
requests, context, and feedbacks. Figure 3 is an example of
branch that contains a conversation between a partner and
Alexa for adding a record to the diary.

One of the major challenges in developing conversations
with CAs is identifying the most appropriate responses to the
user’s requests and commands. Using CAs for interventions
require a different interaction model compared to eHealth or
mHealth systems. This is due to the fact that text-based
communication is fundamentally different from voice-based
interactions. Interactions with CAs should be short and direct
in order to clearly request user information within the context
of a conversation. Providing options when asking for
information (limiting the options to three at a time) is also
essential for a more effective interaction [4]. It is also
necessary to ensure consistent mental models for interactions
and learning from errors through feedback loops [8]. To
achieve these goals, we have designed hypothetical scripts
and scenarios to develop a conversational flow that
incorporates brief turn-taking between the user and Alexa.
The flow specifically focuses on natural interactions (how
people talk versus how people read) in developing Alexa’s
responses. We believe this design process of identifying
Intents and developing an interaction model from traditional
therapeutic content is necessary for effective use of CAs in
mental health support.

Figure 3: Sample conversation branch for the Record Intent.
Short and directed conversations with explicit options are
essential for successful interaction models.

FUTURE STEPS
In this pilot work, we have focused on adapting an out-ofsession CBCT assignment for Amazon Alexa. For this, we
have identified the required set of Intents and a dialogue
model supporting different user interactions. Our next step
involves implementing these Intents and interaction model in
Amazon Alexa ecosystem. We then plan to conduct a pilot
study to understand the acceptability and usability of our
developed system. We will also focus on addressing privacy
concerns of patients in using our system. Amazon Alexa is a
commercialized platform. It is crucial to account for
transparency and privacy concerns with such technologies.
Based on future studies and evaluations, we will make
necessary updates in our system and deploy it to patients with
PTSD for assessing its efficacy in reducing symptoms and

improving interpersonal relationship.
CONCLUSION
In this paper, we described a design method for developing
an interaction model for an out-of-session assignment in
CBCT that could be later implemented as an Alexa Skill. Our
scenario-based approach was described in three steps:
1. Intents 2. Interaction flow, and 3. Interaction model
(detailed conversation script) as shown in Figure 2 and 3. Our
design process resulted in a detailed conversational flow that
emphasized short and interactive dialogue with users. We
think this design process and the resultant interaction model
could be used by future studies focusing on adapting
traditional therapeutic content to conversational agents.
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