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Study Design

Materials & Methods
The inaugural Innovation and Design Thinking course was held in December 2018 for second 
year medical students at the Duke-NUS Medical School. The course spanned two and a half 
days, with the first half-day comprising of lectures covering design thinking and innovation in 
healthcare, the second day comprising of a full day design sprint, and the last day inclusive of 
guest lectures by clinician-innovators, as well as a shark tank pitching competition for the top 
idea, as shown in Figure 2. As part of the course, student teams were given a list of two dozen 
unmet clinical needs sourced locally and internationally from a broad range of topics, including 
acute care, post-operative management, cardiovascular and metabolic diseases, women and 
children’s health, and global health, as problem statements. A sample need statement from the 
maternal and pediatric health category is shown in Figure 3.

Study Findings

Purpose
To identify the efficacy of a design thinking and healthcare innovation course on improving 
graduate medical students’ self awareness regarding key design thinking concepts, including 
embracing risk, human-centeredness, empathy, mindfulness, and multidisciplinary 
collaboration.

Results
Tolerance for uncertainty became more positive between successive surveys (mean 
improvement in questionnaire score 0.360, p-value 0.022). Students were also more 
comfortable in embracing risks (mean improvement score of 0.380, p-value 0.046). The largest 
improvement post the IDT course was in the awareness of process (mean improvement score 
of 0.467, p-value 0.016). No notable change in mindset was observed in constructs such as 
human-centeredness, empathy, holistic view, reframing a problem, teamwork, multi-disciplinary 
collaboration, critical questioning, abductive thinking, envisioning new things, creative 
confidence, desire to make a difference, and optimism to have an impact.

Conclusions
Instructing graduate medical students on the principles of design thinking and their potential 
applications in healthcare increase their comfort with risk and uncertainty and improve their 
self-reported scores on awareness of the design thinking process.
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Background
As healthcare costs skyrocket and our population ages, clinicians are increasingly challenged 
to think outside the box to addressing medicine’s greatest problems. As illustrated in Figure 1, 
design thinking, a human-centric, open approach to problem solving, aims to equip clinicians 
with the skills and mindsets necessary to tackle increasingly complex healthcare problems with 
a patient-centric approach that rapidly tests multiple ideas to produce far-reaching, innovative 
solutions. However, implementation of design thinking into the medical school curriculum is not 
well characterized and its effect on medical student perceptions towards problem solving and 
comfort with risk is not understood. 

IRB approval was obtained from the National University of Singapore. The assessment of the 
design thinking mindset was measured at baseline and post-intervention. The instrument 
contains 71 validated, Likert psychometric scale items (1- extremely uncomfortable to 5- 
extremely comfortable) 1, as shown in Figure 4.. The target population included 68 second-year 
medical students at the Duke-NUS Medical School participating in the Innovation & Design 
Thinking (IDT) course. Incomplete data were removed from the analysis. All statistical analyses 
were performed using STATA (StataCorp. 2017. Stata Statistical Software: Release 15. College 
Station, TX: StataCorp LLC). A paired t-test was used to compare scores from before and after 
taking the course with p-value set at  < 0.05.

Figure 1. Design Thinking. As illustrated in the above schematic, design thinking is a creative problem 
solving process that focuses on empathizing with the user to better define a problem with the aim of 
rapidly creating and testing solutions to create more human-centered solutions.

Figure 2. Course 
Curriculum (left). 
The three day course 
was designed to bring 
medical students 
through the design 
thinking process and 
learn how to pitch 
their ideas to potential 
stakeholders and 
investors.

Figure 3. Need 
Statement (right). 
Each student team 
was allowed to select 
from a range of 
unmet clinical needs 
from a wide range of 
categories, including 
acute care, 
post-operative 
management, 
cardiovascular and 
metabolic diseases, 
women’s and 
children’s health, and 
global health 

Figure 4. Validated questionnaire measuring the Design Thinking Mindset. Before and after taking 
the Innovation and Design Thinking course, students were asked to fill out the survey1.

Outcome
Categories

Tolerance for 
Uncertainty

Embracing 
Risk

Human 
Centeredness

Empathy Awareness of 
Process

Holistic View Reframing a 
Problem

Teamwork

Baseline 2.768
±0.547

2.620
±0.833

3.133
±0.553

3.130
±0.451

2.680
±0.557

2.893
±0.622

3.093
±0.436

3.070
±0.597

Post- Course 3.128
±0.702

3.000
±0.878

3.320
±0.748

3.270
±0.760

3.147
±0.721

3.200
±0.745

3.120
±0.738

3.160
±0.718

Difference 0.360
±0.735

0.38
±0.905

0.187
±0.694

0.140
±0.754

0.467
±0.903

0.307
±0.763

0.027
±0.700

0.090
±0.863

T-statistics 2.450 2.100 1.344 0.929 2.585 2.009 0.191 0.522

P-value 0.022 0.046 0.192 0.362 0.016 0.056 0.851 0.607

Figure 5. Relevant Design Thinking Mindset Measurements. 
 
 


