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Objectives

Provide some context on the move toward User 
Centered Design (UCD)
• Trends in healthcare

• Megatrends that are driving these changes

Introduce the Mission of the 
HUB
• Some of the work that we do
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Approach to the Design of Products

Product-centered design
(PCD)

User-centered design
(UCD)

The properties of the product determine 
which users can use it

The users functional capabilities determine 
which product properties are adequate

"The product has to do that"
"The user has to be able to do that with 

the product"

Source: Keates S, Clarkson J (2004). "Chapter 11: Countering design exclusion" in "Countering Design Exclusion: An 
Introduction to Inclusive Design". London, Springer-Verlag: 141-156.



Packaging HUB (Healthcare, Universal Design & 
Biomechanics)

HUB Researchers 
employ a user-

centered approach 
to package design, 

informed by 
science, with the 
goal of improving 
health outcomes

Our Process for Making a Difference



Use cross functional thinking and 
objective evaluations of performance 
to create products that are safer and 
perform in all contexts of healthcare



Forbes Predicts 5 Megatrends for Healthcare

• Formation of Accountable Care Organizations
• (Move from silos to an entire system of entities 

centered on patient health)

• Move from fee for service (based on volume and 
complexity) to one based more directly on health 
outcomes
• (Move from sick care to healthcare)

• Rewarding better health outcomes and quality
• Required reporting of quality and patient 

satisfaction to CMS (Medicare Advantage Model-
Stars program- those with the highest ratings receive 
additional payments)

• Health Information Technology (healthIT) Incentives

• New generation of Physicians
• Connected



A system comprised of 
fragmented, siloed
entities focused on a 

single product,

procedure, or process

Evolution in care delivery



Tailored therapies
Targeted gene therapies
3D printed customized parts

We are on the cusp of “a new era of 
medical product development,” one where 
medical treatments are tailored to the 
characteristics, needs, and preferences of 

patients.

Paving the way for personalized medicine 2013 [Available from: 

http://www.fda.gov/downloads/ScienceResearch/SpecialTopics/PersonalizedMedicine/UCM372421.pdf



Drivers of Change



Population Aging

• 20% of the US population will be 
over the age of 65 by 2030

• 5% of the US population will be 
over the age of 85 by 2050

(Interagency Forum on Aging)

Aging in 
nursing



Sustainability and Social Responsibility



• Escalating competition for customers
• Customer expectations are increasing

• Customization

• Diverse range of product choices available

Packaging Plays a More Prominent Role in Reaching and 
Retaining Customers

• Changes in Advertising

• Remote Control

• Fragmentation

• Filtering
• Viral/Social media Movement



Trends aggravating difficulties in aging

• Reductions in the Potential Support Ratio (PSR)4

• Increased polypharmacy, complexity in regimen

• Shifts from acute care to ambulatory care

• Shifts from acute disease to chronic disease

• Shifts from  long term care to home care
• 80-90% of long term care provided by families

4. Wiggins, David (March 5, 2013). “Making good design great: Inclusive Design; It’s Normal to be Different.” 2nd World 
Seminar on Accessible and Inclusive Design. Gouda, Netherlands



Shifting role of the caregiver

• 1,167 non-paid caregivers
• 46% cared for people 5-9 

prescriptions/day
• 18% cared for people ≥10 

prescriptions/day
• 69% of those cared for took 1-4 OTCs 

or supplements as well

• Triple Burden
• Personal Care
• Household Chores
• Medical Tasks

Reinhard, SC; Levine, C; Samis, S. (October, 2012). “Home Alone: Family Caregivers providing Complex Chronic Care.” AARP and US Hospital 
Fund.



Chart created with data from 
Reinhard, SC; Levine, C; Samis, S. (October, 2012). “Home Alone: Family Caregivers providing Complex Chronic Care.” AARP and US Hospital 
Fund.

Medical Tasks

Many administered IV and/or injections 
46% of respondents helped people taking 

5-9 daily medications

66% of 
those providing

wound care 
identified it has hard



Gaming with 
Forced Choice 
Tasks

Seo’s Work



Labeling Issues

• Non-critical information 
interfered with wanted 
information.  

• Expiration date: No standard 
location, small font size, light 
color

• Latex free: Lack of any 
information on presence or 
absence status

• Sterility (secondary 
packaging present): Sterility 
information on inner 
package, small font size

Challenges

• Critical information 
(Expiration dating, 
Latex and Sterility 
status, product 
name) must be 
quickly identified 
and readable

Needs
• Grouping & 

highlighting

• Standard location

• Bigger font size & bold 
texts

• Bright color

• Wanted information 
printing on outer 
packaging

Recommendations

Source: Cai, J. (2012). Perceptions of medical device packaging used by operating room personnel. Master thesis. Michigan 
State University



FDA Rule: Medical Symbols

Source: FDA, “Use of Certain Symbols in labeling”, https://www.fda.gov/AboutFDA/ReportsManualsForms/Reports/EconomicAnalyses/ucm512313.htm



Standardized 
Symbols



Comprehension Test-ISO 9186-1: 2007 

• Correct  (Category 1) 

• Wrong (Category 2)

• Opposite (Category 3)

• Don’t know (Category 4)

• No response (Category 5)



UCL ≥85%
In 
Category 1



4 Symbols didn’t receive a single 
correct response (0% Category 1)



Critically Confusing/Confusing Category

• ≥5% in category opposite



Summary

• 6/38 (15.8%) Classified as “successful” (UCL ≥ 85%)
• 5 of these had text (English) imbedded within

• 3/38 (7.9%) were found to be critically confusing
• Interpreted to mean the opposite of what was intended 

by ≥5% of the participants



Benchmarking

• 6 companies 20 products
• None of  the 20 catheters studied had all four pieces of critical 

information in one location

• 40% of them used 2 locations and 

• 60 % used 3 locations to display the information. 



Commercial label A

Commercial label B

Critical information difficult to find



Do Chan Seo

▪ Location of section images was randomized so as to mitigate location effects.

Color Grouping Boxing
Symbol 
Usage

!





Change Detection: NoticeabilityStatistical Data Analysis

Continuous variable:
. Time to correct choice 
prior to timing out at 60 
seconds
. Log-transformed to meet 
normal distribution 
assumption
. A general linear mixed 
model was fitted using the 
Mixed procedure of SAS.

Binary variable:
. Proportion of correct 
choice (Yes/No) prior to 
timing out at 60 
seconds 
. A general liner mixed 
model was fitted using 
the Glimmix procedure 
of SAS.

Terms (significant) p-value

Boxing P=0.0101

Symbol P<0.0001
(There was no evidence of significance for any 2-way , 3-way and 4-way  
interaction terms)

Terms (significant) p-value

Grouping P=0.0104

Symbol P<0.0001

Color P<0.0001

(There was no evidence of significance for any 2-way,  3-way and 4-way 
interaction terms



Seo- Results



Change Detection: NoticeabilityOptimal vs. Commercial labels

Note: Estimated least square means (LSM) with estimated upper and lower limits. 
Letters indicate statistical significance at α=0.05

▪ The optimal label (grouped, symbol presence and color-coded condition) resulted in a higher 
proportion and less time to correct choice than the two commercial labels.
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• Art + Science = Great things
• Wicked problems require 

concerted, interdisciplinary 
“out of the box” approaches

• Thoughtful packaging design 
backed with careful inquiry can 
play a part in solving some of 
the emerging problems of the 
world

• It ubiquitous nature provides 
one avenue to have a 
substantial impact in 
unexpected ways.



Questions or Concerns?

Packaging Research HUB-
Michigan State University

Laura Bix
bixlaura@msu.edu

www.msu.edu/~bixlaura

mailto:bixlaura@msu.edu
http://www.msu.edu/~bixlaura

