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Abstract
Implementation of artificial intelligence (AI) in medical decision-making is still in early development. We developed an AI robot
intervention prototype with a health literacy-friendly interface that uses interactive voice response (IVR) surveying to assist in deci-
sion-making for weight loss. The weight-specific health literacy instrument (WSHLI) and Shared Decision-Making Questionnaire
(SDMQ) were used to measure factors influencing weight-loss decisions. Factors associated with participants choosing to lose
weight were analyzed using logistic regression, and factors influencing the selection of specific weight-loss plans were examined
with one-way analysis of variance. Our study recruited 144 overweight or obese adults (69.4% women, 58.3% with body mass
index (BMI) ≥ 24). After interacting with the AI robot, 78% of the study population made the decision to lose weight. SDMQ score
was a significant factor positively influencing the decision for weight-loss (odds ratio [OR]: 2.16, 95% confidence interval [CI]: 1.09–
4.29, p= 0.027). Individuals who selected self-monitored lifestyle modification (mean± SD: 11.52± 1.95) had significantly higher
health literacy than those who selected dietician-assisted plan (9.92± 2.30) and physician-guided treatment (9.60± 1.52) (both p=
0.001). The study results demonstrated that our prototype AI robot can effectively encourage individuals to make decisions regard-
ing weight management and that both WSHLI and SDMQ scores affect the choice of weight-loss plans.
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Background
Obesity is a major health problem worldwide. In 2016, the
World Health Organization estimated that globally more
than 1.9 billion adults were overweight (body mass index
[BMI]: 25–29.9 kg/m2) and that 650 million adults were
obese (BMI ≥ 30 kg/m2).1 Obesity is associated with an
increased risk of cardiovascular morbidity, diabetes, mus-
culoskeletal disorders, and cancer.1 From 1999 to 2018,
the prevalence of obesity in the United States increased
from 30.5% to 42.4%, and the prevalence of severe
obesity increased from 4.7% to 9.2%.2 Obesity was also
associated with 4 million deaths and 120 million
disability-adjusted life-years globally in 2015 and caused
more than 320,000 deaths in the United States alone in
2014.3 Obesity accounts for approximately US$149.4
billion per year and an annual average of US$1901 per
obese person in the United States.4 The Nutrition and
Health Survey in Taiwan (NAHSIT, 2013–2016) found
that one in five people in Taiwan is obese.5 Thus, it is para-
mount to focus on weight loss and management to reduce
morbidity and mortality worldwide. Weight-loss methods
include self-monitored lifestyle modification, specific pro-
grams that promote an energy-restricted diet, physical activ-
ity, pharmacological therapy, and bariatric surgery.

Two potential factors associated with an individual’s
weight management plan are health literacy and shared
decision-making (SDM).6–8 Specifically, health literacy is
a growing concern in public health policy and health pro-
motion across the globe. Healthy People 2030, an initiative
by the U.S. Department of Health and Human Services
designed to improve the health and well-being of
Americans, defined personal health literacy as “the degree
to which individuals have the ability to find, understand,
and use information and services to inform health-related
decisions and actions for themselves and others.”9 Many
countries have addressed health literacy as a critical compo-
nent in healthcare policies to improve population health.10

Lower health literacy levels have been consistently asso-
ciated with increased hospitalization, inability to take med-
ications appropriately, and poor ability to interpret labels
and health messages.11 However, empirical evidence
regarding the association between health literacy and pref-
erence for weight-loss intervention has rarely been
reported.11

SDM is an approach where clinicians educate patients on
the best available evidence and patients are encouraged to
make informed choices according to their preferences
during the clinical decision-making process.12 SDM
empowers patients to choose the medical treatment plan
most suitable for them and is a critical component of
patient-centered care.13 One study suggests that SDM is
an effective strategy for improving patient satisfaction
with the medical care they choose.14 Shared decision-
making applications in medicine, including weight

management facilitates patient involvement in complex
clinical problems and leads to improved patient-perceived
quality of care.14 The Health Information National Trends
Survey in the United States found that SDM was done
more than two times more often among adults who
sought and consumed health information more frequently,15

thus indicating that patients with higher health literacy skills
may have higher involvement in SDM.15

Innovations in artificial intelligence (AI) and robotics
have offered new methods for medical care. AI applications
have been developed to solve some of the problems that
health organizations currently face, for example, insuffi-
cient manpower and health information to empower
patients’ health literacy. AI technologies can be used to
improve the efficiency of the process of shared decision-
making, and access to health services, thus achieving a
better institutional health literacy environment.
AI-associated technologies include machine learning,
natural language processing, and AI voice assistants,16 as
well as speech recognition, image recognition, and
text-to-speech functions. Medical institutions have used
AI in the contexts of medical education, preoperative
instructions, and question-and-answer interactions after
medical education.17 Through observing patient interac-
tions with AI, we can measure and improve patients’
health literacy and ability to perform SDM. This interven-
tion can be a time-efficient way to perform SDM with
patients and help them make weight-loss decisions that
adhere to current guidelines. However, previous studies
suggested that we were still in the infancy stage of applying
AI to assist in weight loss–related behaviors.18 Although
several studies had developed a robot-assisted system to
improve health literacy or designed technology-assisted
tools for weight loss, there were some limitations with
these studies, that is, small sample size, lack of health liter-
acy level data from participants, and questionnaires without
verified validity.19–23

In order to fill up the literature gap regarding how AI can
be implemented with health literacy and SDM in making
weight-loss plans, we aimed to develop an AI prototype
intervention to evaluate the percentage of participants
deciding on weight loss afterward. This study further exam-
ines the factors influencing the selection of specific
weight-loss plans. Moreover, how health literacy and
SDM associated with weight management decisions were
assessed.

Methods
In the present pilot study, we recruited healthy adults from
a single medical center and used an AI prototype to inter-
vene and evaluate their decisions on weight loss along
with its influencing factors, health literacy level, and
SDM score.
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Study population

Patients were recruited in the waiting area of the department
of Family Medicine and the health examination center at
E-Da Hospital in Kaohsiung, Taiwan, from September to
November 2019. Inclusion criteria were Taiwanese patients
aged 18–65 years. We excluded pregnant women. Patients
were stratified by BMI following the Taiwan Ministry of
Health and Welfare (MOHW) Guidelines: normal weight
(18.5≤BMI < 24), overweight (24≤BMI < 27), mild
obesity (27≤BMI < 30), moderate obesity (30≤BMI <
35), and severe obesity (35≤BMI < 40). We used question-
naires to ask patients whether they had the following clinical
characteristics at baseline: obesity-related comorbidities
(hypertension; hyperlipidemia; type 2 diabetes mellitus; car-
diovascular diseases such as acute coronary syndrome, cere-
brovascular accident, and peripheral vascular disease; and
obstructive sleep apnea syndrome) and risk factors for car-
diovascular disease: (1) smoking (yes or no) (2) high blood
pressure (systolic blood pressure ≥ 130 mmHg or diastolic
blood pressure ≥ 85 mmHg), (3) low levels of high-density
lipoprotein (HDL; men, <40 mg/dL; women, <50 mg/dL),
(4) triglyceride (TG) ≥ 150 mg/dL, (5) impaired fasting
glucose (≥100 mg/dL) or impaired glucose tolerance (2-h
OGTT glucose level:140–199 mg/dL), (6) family history of
early onset of acute coronary syndrome (men, <55 years
old; women, <65 years old), and (7) age (men ≥ 45 years;
women, ≥55 years or menopausal).

Prototype intervention

The prototype program was delivered through the touchsc-
reen surface of an AI robot. The program included (1) inter-
active voice response (IVR) survey method for collecting
participant health data, (2) the weight-specific health liter-
acy instrument (WSHLI) (Table S3),24 and (3) the shared
decision-making questionnaire (SDMQ) (Table S2).25

Informed consent was obtained prior to participation in
this study. Participants interacted with the robot to learn
about the differences between weight-loss plans so as to
make their final choices (Figure 1). Trained personnel
who have been taught by the principal investigator
through instruction and practice assisted the participants
in completing the robotic intervention. To improve the
quality of reporting, we used the Template for Intervention
Description and Replication (TIDieR) checklist (Table S1).26

Interactive voice response (IVR) survey method. The IVR
survey method was used to assess obesity levels and general
health conditions in the study population (Figure 2). The AI
robot used facial recognition or National Health Insurance
card number to identify the patient and activate the IVR
system to record patient data. After completing the initial
assessment, a 3-min health literacy video about weight
loss (developed by the Health Promotion Administration,

MOHW) was played. The content of the 3-min health liter-
acy video introduces the definition and basic concepts of
obesity. It also reminded patients of chronic diseases and
complications related to obesity, as well as its impact on
Taiwan and the world.

Next, the AI robot inquired about the patient’s height,
weight, and medical history (comorbidities and risk factors
for cardiovascular disease). Then the robot displayed differ-
ent weight-loss plans based on current evidence-based guide-
lines (Figure 3) on adult obesity management developed by
the Health Promotion Administration and includes home-
based obesity management resources.27 The weight-loss
intervention plans include (1) self-monitored lifestyle modi-
fication (2) dietician-assisted plan (3) physician-guided
treatment.

After being shown the available options, patients chose an
initially preferred weight-loss plan. Then, the AI robot pro-
vided information about the advantages and disadvantages
of different weight-loss plans. Next, patients answered ques-
tions on the personal factors affecting choice of weight-loss
plan, such as expected weight loss in one year, difficulty of
maintenance, convenience, degree of starvation, exercise
requirement, cost, side effects, health professionals’ advice,
and self-determination. Then, they answered the six ques-
tions of the Shared Decision-Making Questionnaire
(SDMQ) to test knowledge of weight-loss management.
After the intervention, participants decided on a final
weight-loss plan.

Shared decision-making questionnaire (SDMQ). The SDMQ
(provided by the MOHW) (Table S2) was used to measure
the patient’s knowledge of weight management.25 Using
the IVR method, the AI robot explained the advantages
and disadvantages of each weight-loss plan and then
allowed patients to choose an appropriate plan. The
SDMQ, used to assess patient knowledge during the shared
decision-making process, has been widely used in clinics,
health centers, and hospitals in Taiwan.

Weight-specific health literacy instrument (WSHLI). The
WSHLI (Table S3) measures functional health literacy
levels using 13 questions. The first part of the instrument
requires patients to read a health education summary and
answer five-related questions. The second part includes
eight situational questions associated with diet, physical
activity, and weight management. All questions are in a
multiple-choice format (score range: 0–13).24

The construct validity of the WSHLI is supported by
high correlation between WSHLI and short-form
Mandarin Health Literacy Scale(s-MHLS). Both health lit-
eracy screening questionnaires assess comprehension and
writing. The WSHLI is significantly correlated with
s-MHLS (γ= 0.71, p< 0.001; γ= 0.22, p < 0.001), compre-
hension (γ= 0.32, p < 0.001: γ= 0.10, p < 0.05), and writing
(γ= 0.44, p < 0.001: γ= 0.11, p< 0.05).24 The WSHLI’s
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Cronbach’s α coefficient, an indicator of reliability, mea-
sured 0.81. Thus, the WSHLI is a valid and reliable instru-
ment for evaluating weight-specific health literacy in the
Mandarin Chinese–speaking population.24

Statistical analysis

Chi-square test and t-test were used to compare differences in
baseline sex, BMI, comorbidities, and risk factors for cardio-
vascular diseases. The aforementioned AI robot runs an
interactive program that collects patient information such
as general characteristics, personal factors (i.e. expected
weight loss in one year, difficulty of maintenance, conveni-
ence, degree of starvation, exercise requirement, cost, side
effects, health professionals’ advice, and self-determination).
We built the model based on stepwise logistic regression,
selected variables with p<0.05, and excluded those with p
>0.10.28 The explanatory variables were comorbidities asso-
ciated with hyperlipidemia, risk factors associated with tri-
glyceride (TG) ≥ 150 mg/dL, and risk factors associated
with low HDL level. The variable derived from the literature
review was health professionals’ advice.

The outcome variable was whether the participant chose
to lose weight after the AI prototype intervention. We ana-
lyzed the associations between making the decision for
weight loss and its influential factors, for example, scores
derived from the WSHLI and SDMQ and the personal
factors affecting the choice of weight-loss plan, such as
expected weight loss in one year, difficulty of maintenance,
convenience, degree of starvation, exercise requirement,
cost, side effects, health professionals’ advice, and self-
determination. We further stratified these associations
by participants’ baseline BMI (normal/overweight/obese).

The subgroup analyses of the associations between choos-
ing different weight-loss plans (self-monitored lifestyle
modification/dietician-assisted plan/physician-guided treat-
ment) and influential factors were done. One-way analysis
of variance was used to examine the association of BMI,
WSHLI, and SDM and different weight management
decisions.

All statistical analyses were performed with SPSS v19
(IBM, Armonk, NY, USA). This study was sponsored by
E-Da Hospital Intelligent Medical Center and the
National Health Agency and was approved by the Human
Experiment Committee of E-Da Hospital (IRB number:
EMRP-108-011).

Results
Our study population included 144 adults (44 men and 100
women). Of them, 84 (58.33%) were overweight (11 men
and 25 women) or obese (22 men and 26 women). The
mean BMI of those making the decision for weight loss
(BMI= 25± 5.02) was lower than those deciding against
it (BMI= 27± 4.50), but the difference was not significant
(p= 0.087; Table 1). The SDMQ scores and the perceived
importance of health professionals’ advice were signifi-
cantly higher in the group making the decision for weight
loss. Among those who chose to lose weight, 27% of
patients were overweight and 28% of patients were obese.
Of those who did not want to lose weight, 13% were over-
weight and 56% were obese.

We compared the relationship between comorbidities and
risk factors for cardiovascular disease on weight-loss deci-
sion (Table 2). Comorbidities were not significantly different
between the groups of making the decision for or against

Figure 1. Prototype artificial intelligence robot.
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Figure 2. The development of interactive voice response (IVR) methods from AI robots.
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weight-loss. A significantly smaller proportion of patients
making the decision for weight loss had low high-density
lipoprotein (HDL) compared to those who did not choose
weight loss (3.5% vs. 5.6%; p= 0.002). The weight-loss
group also had a significantly higher percentage of people
with hypertriglyceridemia (7.6% vs. 6.3%; p= 0.044).

Overall, 112 of 144 patients (77.78%) were willing to
adopt a weight-loss plan after the AI prototype intervention.
Of these, 80 were women (80%) and 32 were men (72.73%).
The proportion of women was slightly but not significantly
higher than that of men. At the end of the process, patients

had to choose a weight-loss plan and 90.36% of patients
made their final decision based on the evidence-based guide-
lines on adult weight management,16 and no significant dif-
ference was seen between men and women.

Univariate analysis of factors influencing patients’ deci-
sions for weight loss revealed SDMQ scores (p= 0.037)
and health provider advice (p= 0.032) to be significant
factors. Multivariate regression revealed only SDMQ
scores (p= 0.027) as a significant factor leading to patients
making the decision for weight loss (adjusted OR: 2.16,
95% CI: 1.09–4.29; Table 3).

Figure 3. Evidence-based guidelines on adult weight management.
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After stratification of the study population by BMI, we
found that influential factors for choosing weight-loss
plans were different among obese patients (BMI ≥ 27;
Table 4). In the obese group, the decision for weight loss
was significantly influenced by SDMQ score (p= 0.042).

There were no significant differences in SDMQ scores
between participants who selected different weight-loss
plans (including self-monitored lifestyle modification;
dietician-assisted plan; and physician-guided treatment).
However, we found that the group that chose self-
monitored lifestyle modification (mean± SD: 11.52±
1.95) had significantly higher WSHLI scores than groups
choosing dietician-assisted plan (9.92± 2.30) or physician-
guided treatment (9.60± 1.52; both p= 0.001; Table 5).
This finding indicates that patients with higher health liter-
acy for weight-loss management were more likely to choose
self-monitored lifestyle modification than healthcare
professional-assisted options.

Discussion
Our study used a novel AI prototype intervention to assist
participants in making weight management decisions
through shared decision-making. Approximately four in
five patients decided to lose weight after the intervention.
Moreover, >90% of patients chose the weight-loss plan
according to evidence-based guidelines on adult weight
management. SDMQ scores were positively associated
with making the decision for weight loss. Furthermore,
this association remained significant among obese patients

in our cohort after the stratification of the study population
by BMI. To the best of our knowledge, this is the first study
to find that patients who have higher health literacy are
more likely to choose self-monitored lifestyle modification
over healthcare professional-assisted options to lose
weight.

The application of AI robots in medical care is burgeon-
ing.19–21 Wei et al. developed a robot-assisted learning
system to improve health literacy and learning perception
for the elderly.20 Other studies have designed
technology-assisted tools for weight loss.7,22,23 For
example, Watson et al. used a digital tool called the
Web-Based Behavior Change Program for weight-loss
intervention.23 Their retention rate for the first three
months was 78%, which was similar to that in our
study.23 Moore et al.7 developed a patient decision aid to
support SDM for making weight management decisions.
They offered two major treatment options for severe
obesity: intensive lifestyle management and bariatric
surgery plus lifestyle management. Most (93%) participants
reported having enough support/advice to make a choice,
and 89% felt their decision was the best choice.7 In contrast
to our study, their population focused on adolescents
(12–17 years old) with severe obesity (defined as BMI
≥ 120% of the 95th percentile for age and sex or ≥35
kg/m2)29; therefore, it is possible that adolescents or
more obese patients might be more willing to make
the final choice for weight loss after technology-assisted
intervention. Although AI technology can facilitate
decision-making for weight loss, our study results point

Table 1. Descriptive analysis of patient characteristics by the weight management decision.

Favored weight loss (N= 112) Did not favor weight loss (N= 32) p value

Sex

Male 32 (29%) 12 (38%) 0.337

Female 80 (71%) 20 (62%)

BMI 25± 5.02 27± 4.50 0.087

Normal weight (18.5≤ BMI < 24) 50 (45%) 10 (31%)

Overweight (24≤BMI < 27, n= 36) 32 (28%) 4 (13%)

Obesity (BMI≥ 27, n= 48) 30 (27%) 18 (56%)

SDMQ scores 5.4± 0.77 5.0± 0.98 0.036a

WSHLI 11.1± 2.15 10.3± 2.40 0.102

Health professionals’ advice 3.2± 1.61 2.5± 1.59 0.022a

aStatistically significance at p < 0.05.
BMI: body mass index; SDMQ scores: Shared Decision-Making (SDM) Questionnaire scores; WSHLI: Weight-Specific-Health-Literacy-Instrument.

Chu et al. 7



out that the health information presented should be adjusted
based on the patient’s level of health literacy. Therefore,
future studies should include a personalized interface on
AI robot based on health literacy level, so as to help patients

choose plans most suitable for themselves according to
current weight-loss guidelines.

Examining the association between influential factors
and making the decision for weight loss, we found that

Table 2. Descriptive analysis of comorbidities, risk factors for cardiovascular disease, by participants’ weight management decisions.

Comorbidities
Favored weight loss
(N= 112)

Did not favor weight loss
(N= 32) p value

Hypertension 14 (9.7%) 5 (3.5%) 0.895

Hyperlipidemia 12 (8.3%) 4 (2.8%) 0.805

Diabetes mellitus, type 2 5 (3.5%) 3 (2.1%) 0.527

Cardiovascular disease 3 (2.1%) 2 (1.4%) 0.524

Obstructive sleep apnea syndrome 3 (2.1%) 4 (2.8%) 0.067

Risk factors for cardiovascular disease

Smoking(yes or no) 6 (4.2%) 5 (3.5%) 0.155

High blood pressurea 15 (10.4%) 10 (6.9%) 0.094

Low High-density lipoprotein (HDL)b 5 (3.5%) 8 (5.6%) 0.002c

High Triglyceride(TG)d 11 (7.6%) 9 (6.3%) 0.044c

Impaired fasting glucose or impaired glucose tolerancee 10 (6.9%) 6 (4.2%) 0.323

Family history of early onset of acute coronary syndromef 11 (7.6%) 2 (1.4%) 0.291

Age (male ≥ 45 years old, female ≥ 55 years old or
menopause)

14 (9.7%) 8 (5.6%) 0.280

aHigh blood pressure: systolic blood pressure≥ 130 mmHg or diastolic pressure ≥ 85 mmHg).
bLow high-density lipoprotein (HDL): male < 40 mg/dL, female < 50 mg/dL.
cStatistically significant at p < 0.05.
dHigh Triglyceride(TG) ≥ 150 mg/dL.
eImpaired fasting glucose: fasting glucose: 100–125 mg/dL or impaired glucose tolerance: 2-h OGTT glucose level :140–199 mg/dL.
fFamily history of early onset of acute coronary syndrome: male < 55 years old, female < 65 years old.

Table 3. Factors influencing patients’ making the decision for weight loss.

Univariate regression Multivariate regressiona

Crude OR 95% CI p value Adjusted OR 95% CI p value

SDMQ scores 1.62 1.03–2.54 0.037b 2.16 1.09–4.29 0.027b

WSHLI 1.15 0.97–1.36 0.104 1.10 0.87–1.38 0.433

Health professionals’ advice 1.30 1.02–1.65 0.032b 0.98 0.69–1.38 0.906

aAdjusted for hyperlipidemia, triglyceride (TG) ≥ 150 mg/dL, and low high-density lipoprotein (HDL): male < 40 mg/dL, female <50 mg/dL.
bStatistically significant at P < 0.05.
SDMQ scores: Shared Decision-Making (SDM) Questionnaire scores; WSHLI: Weight-Specific Health Literacy Instrument Scale.
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the SDMQ scores positively influenced patients to decide
on weight loss.

SDM in healthcare is positively associated with
improvement in patients’ health outcomes30 and is affected
by patients’ health literacy.30–32 Ousseinea et al. found that
adequate patient participation in SDM requires high levels
of health literacy, particularly in the functional and commu-
nicative domains.31 Health literacy can be improved by
public health campaigns or professional education.33

Thus, raising patient’s health literacy can facilitate SDM
and improve patient-centered medical care.

Evidence-based guidelines on adult weight management
recommend three weight-loss plans: (1) self-monitored lifestyle
modification, (2) dietician-assisted plan (including calorie
control, exercise, or behavior therapy), and (3) physician-

guided treatment. Patients who have higher weight-specific
health literacy levels chose self-monitored lifestyle modifica-
tion over other options in our study. Robert et al. used a
stepped-care approach to weight-loss management and found
regular self-monitoring and high health literacy proved to be
significant correlates of success.34 One systematic review had
evidence for the effectiveness of interventions that focused
on improving knowledge and skills (health literacy) for
weight loss.35 Von Wagner and colleagues found that health
literacy might affect a range of health actions. They proposed
a framework from psychology perspective to depict the asso-
ciations between health literacy and health outcomes that
could be mediated by patients’ actions such as self-
management of health and other motivational determinants.36

Lower health literacy level was associated with increased

Table 5. One-way analysis of variance results for BMI, WSHLI, SDMQ scores and health professionals’ advice among participants choosing
different weight-loss plans.

BMI WSHLI SDMQ scores
Health professionals’
advicea

Mean± SD

η of F
statistics
(2-tail) Mean± SD

η of F
statistics
(2-tail) Mean± SD

η of F
statistics
(2-tail) Mean± SD

η of F
statistics
(2-tail)

Self-monitored lifestyle
modification

25.05± 4.39 0.32 11.52± 1.95 0.00b 5.50± 0.76 0.13 3.20± 1.68 0.16

Dietician-assisted
plan

25.56± 7.15 9.92± 2.30 5.40± 0.55 3.35± 1.26

Physician-guided
treatment

26.15± 1.46 9.60± 1.52 5.00± 0.98 2.80± 2.59

BMI: body mass index; WSHLI: Weight-Specific-Health-Literacy-Instrument; SDMQ scores: Shared Decision-Making (SDM) Questionnaire scores: For each item,
correct answer: 1, incorrect answer: 0; Total score: 0–6.
aealth professionals’ advice: 0: don’t care at all;5 scores: Very concerned (score range: 0–5).
bStatistically significant at p < 0.05.

Table 4. Influential factors for making weight-loss decisions according to BMI stratification.

SDMQ scores WSHLI Health professionals’ advice

Crude OR 95% CI p value Crude OR 95% CI p value Crude OR 95% CI p value

BMI

Normal weight
(18.5≤ BMI < 24, n= 60)

0.75 0.27–2.06 0.57 1.27 0.95–1.70 0.11 1.49 0.94–2.37 0.09

Overweight
(24≤ BMI < 27, n= 36)

1.84 0.65–5.26 0.25 1.23 0.87–1.75 0.25 1.03 0.60–1.77 0.90

Obesity (BMI≥ 27, n= 48) 2.24 1.03–4.86 0.042a 1.13 0.82–1.56 0.45 1.45 0.97–2.17 0.068

BMI: body mass index; SDMQ scores: Shared Decision-Making (SDM) Questionnaire scores; WSHLI: Weight-Specific-Health-Literacy-Instrument.
aStatistically significant at p < 0.05.
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hospitalization, poorer ability to take medications appropri-
ately, poorer health outcomes, and higher rates of chronic
disease.11,37 Health professionals can enhance patients’ health
literacy to improve weight management and chronic disease
control.

A patient-centered approach to illness, particularly for
chronic pain conditions, may be more effective than the trad-
itional approach.38 It increases patient satisfaction with care
and improves treatment adherence.39 The key features of
patient-centered communication are exploring the patient’s
experience of illness and working in partnership to define pro-
blems and choose a course of action.39 SDM uses similar prin-
ciples to emphasize the importance of exploring a patient’s
background and developing a strong patient–health provider
relationship,38 leading patients to feel comfortable with
sharing their opinions and participating in SDM.38 Our AI
robot used patient-centered and SDM methods to interact
with participants and help them select an appropriate plan
for weight loss according to evidence-based guidelines.27

This pilot study has limitations. A major limitation is the
lack of a comparison group, so these results were not directly
compared to that of a human provider. To analyze patient
characteristics, we collected data on comorbidities and cardio-
vascular risk factors, but we lacked age and socioeconomic
status data. We used health literacy as a substitute for patients’
socioeconomic variables. However, patients’ health literacy
may be better evaluated with the addition of parameters
related to education level and income. Patients who agreed
to fill out health-related questionnaires may have healthier
behaviors and also be more willing to receive medical
therapy. This healthy user effect may have introduced a
healthy participant bias in our recruitment.40 Moreover, our
participants answered the questionnaires through an AI
robot, so they may have better digital literacy. The IVR
survey is a new interface requiring verbal commands and
touching the screen, so a lack of familiarity with the technol-
ogy could have affected responses. Lastly, the size of screen
was approximately 5.5 inches, requiring participants to slide
the screen if the texts were too long. Lack of interface user-
friendliness may have also influenced results.

Conclusions
Our findings indicated that our prototype AI Robot can
encourage individuals to adopt a healthier lifestyle. The
patients’ SDMQ scores were significantly associated with
making the decision for weight loss. Participants with
higher health literacy tended to prefer self-monitored life-
style modification over professional-assisted treatment
plans. In a clinical setting, our AI robot can be used to
assist healthcare professionals in patient health education
and involve patients in SDM. Further studies to measure
weight changes after AI robot intervention are needed to
validate and quantify the impact of our findings.
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