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ABSTRACT

Cognitive screening in hospitalized older patients is a critical, yet
time-consuming process. While conversational agents present a
promising solution to aid clinicians, current models fall short in
their ability to scaffold questions to accommodate patients with
potential cognitive decline effectively. To bridge this gap, we con-
ducted a study with 13 clinicians to identify effective scaffolding
strategies empirically. Our findings revealed six key strategies that
clinicians use to scaffold the Abbreviated Mental Test (AMT) in
practice, together with the underlying rationale and potential chal-
lenges. We discuss the implications of these findings for the design
of conversational agents to assist in cognitive screening and pro-
pose design considerations for future research.

CCS CONCEPTS

« Human-centered computing — Participatory design; Empir-
ical studies in interaction design; Empirical studies in HCI;
Natural language interfaces.
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1 INTRODUCTION

Cognitive screening, a rapid evaluation to identify individuals need-
ing comprehensive neuropsychological testing, is vital in clinical
practice for older adults and those with potential cognitive impair-
ments [2, 22]. These tests are regularly administered to each patient
in need. Several oral tests, including the Abbreviated Mental Test
(AMT) [5, 9], Mini-Mental State Examination (MMSE) [6], Tele-
phone Interview for Cognitive Status (TICS) [3], and Telephone
Montreal Cognitive Assessment (T-MoCA) [16], are commonly used.
These tests, requiring clinician administration, typically take 5 to
10 minutes to complete.

While beneficial, regular cognitive screening can considerably
burden clinicians. In East Asia’s public hospitals, clinicians often
screen over 20 patients daily, consuming substantial time. This
workload can cause fatigue and burnout, potentially diminishing
care quality. Moreover, screening frequency may drop during peak
times, leading to potential diagnostic and intervention delays that
can exacerbate prolonged cognitive impairments [8]. As conver-
sational agents have the advantage of consistency, scalability, and
cost-effectiveness, there is a growing interest in involving conversa-
tional agents in medical services [11, 19, 23]. However, they cannot
be directly applied to the cognitive screening process due to the
unique support needed by the patients taking cognitive screen-
ing. In the screening process, clinicians must ensure that patients
comprehend the questions and provide adequate information per
the assessment guidelines. This may be challenging when patients
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undergoing the assessment experience varying degrees of cognitive
decline, which may affect expressive and receptive communication
functions, including memory, attention, executive function, visual-
spatial skills, and language [10, 17, 20]. These patients might require
additional communication support, such as metaphors or analogies
to comprehend the questions, reminders to track the questions, and
appropriate assistance to maintain their autonomy while avoiding
frustration due to errors [18, 20]. In such situations, scaffolding, a
common instruction technique that prompts people to elicit infor-
mation through questions and hints, is widely adopted by clinicians
[18].

Nevertheless, previous research on scaffolding has primarily fo-
cused on children’s and adults’ learning processes, not on older
adults’ cognitive screening. Besides the difference in scenarios, it
remains unclear what scaffolding strategies can effectively guide
patients without compromising the test’s integrity. For example,
simplifying the question might be a more preferred strategy than
directly providing the answer. Similar scaffolding processes are
observed in other healthcare services related to patient interviews,
such as telephone triage, recovery process tracking, and post-stroke
rehabilitation. Celino et al. [4] and Levin et al. [13] provided static
reflective questions and examples to assist patient’s question un-
derstanding and answering. However, they did not provide design
guidelines for these questions, and patients criticized the provided
pre-defined questions for not being specific to their situations.

To address the challenges above, our research aims to investigate
the scaffolding strategies employed by clinicians during cognitive
screening. In this qualitative study, we engaged 13 clinicians from
various occupations, all with extensive experience in cognitive
screening. We first presented a prototype of a cognitive screening
conversational agent to the clinicians to demonstrate the potential
of using conversational agents to support clinicians in this pro-
cess. Subsequently, we conducted semi-structured interviews to
gain insights into the empirical scaffolding strategies adopted by
clinicians during cognitive screening and their recommendations
for the design of conversational agents in this context. Through
analysis of the interview data, we identified six key scaffolding
strategies employed by clinicians during cognitive screening, along
with their recommendations for designing conversational agents
for cognitive screening. Our pioneering work uncovers empirical
skills used in cognitive screening, providing design requirements
for future conversational agents. By identifying effective scaffold-
ing strategies and their integration into these agents, we present a
potential tool to enhance cognitive assessment efficiency, bridging
the gap between technology and healthcare.

2 METHODS

To gain insights into how clinicians support the patient in cognitive
screening, particularly the scaffolding strategies clinicians employ,
we conducted a study involving 13 clinicians from a hospital in an
East Asian city. The study investigates the scaffolding strategies
employed by clinicians during the AMT test and the reasoning
behind them through a role-play session and a semi-structured
interview.
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2.1 Prototype System

We developed a prototype conversational agent running on a hu-
manoid robot!, that delivered a localized version of the Abbreviated
Mental Test (AMT) [9], a widely used cognitive screening test world-
wide, including the local hospital we worked with. A prototype
system was implemented with the functions following preview stud-
ies in patient interviews, including cognitive tests [21], diabetes
self-management [15], and patient information collection [1, 7].
These functions include providing welcoming messages, raising
questions according to a preset script, responding to user’s answers,
and expressing gratitude at the end of the test. The conversation
between the user and robot was controlled by a dialogue manager
implemented using the Dialogflow?. Once the user responds to a
question, the robot will transcribe® the response and send it to the
dialogue manager. Slot-filling against the question is performed.
The dialogue manager then decides to either (1) repeat the latest
question, (2) move to the next question, or (3) disengage the dia-
logue when the test is completed. Corresponding utterances are
selected from the preset script by the dialogue manager and then
sent to the voice module for synthesis. The robot’s voice module*
will then play the synthesized speech to the user.

Furthermore, we have integrated functionality to detect the
user’s attention and emotional state using the built in voice ac-
tivity detection (VAD) and facial expression recognition algorithms.
This enables us to identify instances when the user becomes dis-
tracted® and allows for the repetition of questions if necessary.
Additionally, in cases where the user becomes agitated®, the system
can gracefully disengage and conclude the test.

2.2 Participants and Procedure

With the approval of the institution’s IRB, we recruited 13 clinicians
from a local hospital through the hospital’s internal communication
channels. Demographic information about the participants can be
found in Table 1.

Table 1: Participants’ demographic information. In this table,
“Title” refers to the participant’s job title. APN stands for
Advanced Practice Nurse, RN stands for Registered Nurse,
OT stands for Occupational Therapist, and WM stands for
Ward Manager.

ID Gender Age Title | ID Gender Age Title
P1 Male 25-34 APN || P8 Female 25-34 RN
P2 Female 35-44 RN P9 Female 25-3¢ APN
P3  Male 25-34 RN || P10 Female 25-34 RN
P4  Male 35-44 APN || P11 Female 35-44 APN
P5 Female 45-54 APN || P12 Female 35-44 OT
P6  Male 45-54 APN || P13 Female 25-3¢ OT
P7 Female 45-54 WM

!https://awakening health

“Implemented with Google’s Dialogflow: https://cloud.google.com/dialogflow

3ASR is provided by Google Cloud: https://cloud.google.com/speech-to-text?hl=en
“Implemented with Amazon Polly: https://aws.amazon.com/polly/

SWhen users do not answer a question (no human voice) for more than 1.5 seconds,
they are classified as distracted.

®When users’ facial expressions are classified as anger or disgust, they are perceived
as agitated.


https://aws.amazon.com/polly
https://cloud.google.com/speech-to-text?hl=en
https://cloud.google.com/dialogflow
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All participants had previous experience administering the AMT
test to elderly patients, although they held varying job titles. None
of them had prior experience with conversational agents, except
for P13, who had experience in using a chatbot for patient informa-
tion collection. According to feedback from clinicians before the
experiment, the AMT tests are conducted daily in hospital rooms
where patients typically lie on a bed. To replicate this environment,
we created a simulated setting for our experiment. During the ex-
periment, the robot was placed at the bedside, and the participants
were asked to interact with the robot as if they were the patient.
We requested the participants to role-play the patients they would
typically encounter in their daily work and to respond to the robot’s
questions as they would in a real-life scenario. Each participant
was given the opportunity to role-play four times, each time trying
different types of patients, resembling the cases they encounter in
their daily work. Before the role-play, we knew from the partici-
pants that some patients needed assistance with the test. Therefore,
we asked the participants to role-play twice as patients who may
need assistance in the test. The order of the role-playing as a patient
needing assistance was randomly distributed in the four role-plays
to mitigate any potential order effects. The role-play sessions were
video-recorded for subsequent interview and analysis.

Following the role-play sessions, each participant was invited to
a semi-structured interview to share their insights and experiences.
The interview mainly focuses on two parts: (1) Experience when
giving the AMT test in the hospital. Questions include how
they conducted the test, the frequency of the test, the challenges
they encountered, and the methods they used to overcome the
challenges. (2) A retrospective think-aloud process. Participants
were invited to review the video of their role-plays, explain the
characteristics of the patient they want to replicate, and comment
on the robot’s behavior. The interview was conducted in a separate
room to avoid mutual influence, and it was recorded and transcribed
for analysis.

2.3 Analysis

Two researchers used deductive and inductive approaches to ana-
lyze the interview transcripts thematically. Two researchers first
independently coded four transcripts related to the robot’s behav-
ior. These preliminary codes and themes were then discussed and
agreed upon. The researchers independently coded the remaining
transcripts, ultimately reaching a consensus on the final themes
and codes. The findings include six identified empirical scaffolding
strategies adopted by the nurses (Table 2). For each scaffolding
strategy, the researchers revisited the transcripts to gather sample
responses. Krippendorft’s alpha was used to compute the inter-rater
reliability (IRR) to ensure the quality of sample response collection,
as recommended by McDonald [14]. The IRR reached 0.895, denot-
ing an acceptable level of agreement [12]. The two researchers then
discussed the discrepancies and agreed on the final labels. Table 2
shows some examples of the identified scaffolding strategies.

3 RESULTS

Overall, the clinicians positively approached using conversational
agents in cognitive screening. All but P4 believed the humanoid
robot feels warm and friendly and may help reduce patients’ anxiety.
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While they thought the current system works with many patients,
some places still need improvement, especially regarding the robot’s
ability to scaffold the questions and maintain the test flow. We
outline the key findings from the study below.

Purpose of scaffolding in AMT test. According to the clini-
cians, the AMT test is designed to be standardized, and clinicians
are advised against altering the wording of the questions. However,
it is common for patients to have difficulty understanding the ques-
tions or providing fully correct answers on the first attempt. As a
result, clinicians often employ various techniques to scaffold the
questions and support the patients. For example, ‘T will give some
kind of not hint, but to guide the patients to tell me what they know.
(P13)”. Additionally, participants noted that some patients might
respond with “I don’t know” to every question. Under such circum-
stances, the purpose of scaffolding is to encourage the patient to
try their best (P12).

Empirical scaffolding strategies adopted by clinicians. We
identified six approaches to scaffolding through the participants’
feedback, categorized as “follow-up question”, “give hints”, “ask to
think again”, “ask for a guess”, “change wording”, and “simplify
question”. The participants mentioned that they will try to ask
follow-up or further questions, give hints, or ask the patient to
think again when they give an approximate or partially correct
answer. E.g., “only give the year but not the month when asked about
the date (P7)”, “the patient may only reply in the morning when asked
about time (P10)”. When the patient cannot answer, the clinicians
will consider if the patient understands the question and will try to
change the wording. Besides, some questions in the AMT test accept
multiple answers, and the clinicians will try to ask the patient to
give a simplified answer, such as ‘T will ask in daytime, afternoon or
at night (P13)”. In addition, the clinicians will also ask the patient
to make a guess when the patient cannot answer after several tries.
“Though the patient may not be able to give a correct answer, we still
have a clue about the patient’s cognitive status”, as is mentioned by
P13.

Maintain the flow of the test. Although scaffolding can be use-
ful during testing, it may also prolong the duration of the test and
frustrate the patient. Clinicians have emphasized the importance of
maintaining the test flow, as sticking to a question for too long can
be detrimental. Patients may lose their attention and confidence or
even refuse to cooperate if the test lasts too long. To prevent this
from happening, clinicians suggest that the robot can give quick
and encouraging responses such as “good job” or “you speak so well”
which can effectively motivate the patients to continue with the
test. (P1, P2, P3). Participants also stressed the importance of con-
firming that patients follow the robot’s instructions. For instance,
P12 mentioned instances where patients may still be processing the
previous question while the AMT administrator has already moved
on to the next one. ‘T will ask the question again to make sure she can
hear clearly and focus on the new questions, but not occupied by the
old one. (P12)” On the other hand, some clinicians mentioned that
they would avoid sticking to a question by temporarily omitting
some questions. “In tests that sequence doesn’t matter, I will skip the
question [that patient cannot answer] and go back to it later (P7)”.
Sometimes, the clinicians also encounter patients who lose patience
and refuse to cooperate. This time, the clinicians suggest the robot
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Table 2: Scaffolding strategies used by clinicians during cognitive screening, along with the number of identified scenarios
and frequency of assistance needed in patient role-plays. The frequency is divided into two cases: case 1 refers to role-plays
where clinicians were explicitly required to role-play as patients that may need assistance prior to their role-play, while case 2

role-plays did not have such an explicit requirement.

. . . Frequency
Scaffolding Strategies Examples Scenarios Case 1 Case 2
Follow-up question (when the patient only gives the time) need to 11 5/26 9/26
check further if it is AM/PM

Give hints “Look outside the window, is it night or morning 7 7/26 1/26
now?”

Ask to think again “If she said she is in her 50s (which is wrong), then 5 7/26 2/26
I ask her to think again”

Ask for a guess (after several failures or “I don’t know”) “Then I'll 5 11/26 0/26
ask him/her to try to guess.

Change wording “Change the wording when repeating questions (to 2 8/26 0/26
ensure understanding)”

Simplify question I will ask in approximate - are you in your 80s or 2 5/26 2/26

60s - if patient cannot remember exact age.

disengages the conversation and reports to the nurse (P2, P10, P11,
P13).

4 LESSONS LEARNED AND FUTURE WORKS

In conclusion, we summarize three main lessons learned from the
study that will inform our future research and development of
conversational agents for cognitive screening.

Support patients with scaffolding strategies. We discovered
the empirical scaffolding strategies used by clinicians during the
AMT test, including “follow-up question”, “giving hints”, “asking
to think again”, “asking for a guess”, “change wording”, and “sim-
plify question”. Scaffolding is necessary as it encourages patients
to express more about themselves, so that the clinicians can better
understand their medical needs. Future work could consider incor-
porating these strategies into the conversational agent to support
patients during the test. According to our empirical findings, the
most common pattern of scaffolding involves first assessing the
correctness of a patient’s answers, and then selecting a scaffolding
strategy based on the necessary level of assistance. Future designs
could benefit from mimicking such a decision-making process, as
informed by our empirical findings.

Identify the appropriate degree of scaffolding. While pa-
tients may need assistance during the test, clinicians also empha-
sized the importance of maintaining the test flow and suggested
various approaches to achieve this goal. Scaffolding can aid patients
during cognitive screening, but excessive scaffolding may distract
or even annoy them. This suggests that the designed conversational
agent should consider the patient’s emotional status and adjust the
degree of scaffolding accordingly. Future work needs to balance
assisting the patient with maintaining the test flow when designing
the overall conversational workflow.

Incorporating actual patients. The research was conducted in
a simulated environment, with domain experts serving as proxies
for patients in various cognitive states. This approach was necessary
due to the inherent challenges in recruiting the target population,
particularly individuals with cognitive decline, given their medical
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conditions. Additionally, the clinicians we engaged have significant
experience in administering the AMT test and possess practical
field experience, equipping them to comprehend the reactions and
requirements of the patients. Nonetheless, future work should
consider including actual patients to validate findings and gain
deeper insights into their genuine challenges and needs. This could
take the form of an iterative co-design study, gradually integrating
more clinicians and real patients into the development stages. Direct
feedback from stakeholders could ensure that the conversational
agents would effectively improve engagement and outcomes during
cognitive screenings. Future studies might also examine the long-
term impact of such agents in clinical practices, providing more
profound insights into their practical benefits and limitations.
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