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Design Innovation Practices in NIH Grant Proposals: 
Insights for Public Health Funding Success 

 
 

Maren Parsell, MBA 
 

Background - This study explores the evolving role of Design Innovation (DI) practices in 
research funded by the National Institutes of Health and the Agency for Healthcare 
Research and Quality. DI includes human-centered design (HCD), design thinking (DT), co-
design (CD), and user-centered design (UCD), terms often used interchangeably. DI 
methods have been shown to enhance intervention acceptability and adherence by 
aligning public health intervention designs with the unique needs of targeted populations. 
As public health increasingly adopts community-centered approaches, the demand for 
research methods that prioritize consumer perspectives in intervention design has grown. 
Digital health technologies and higher expectations from informed public health 
stakeholders have further underscored the need for user-centered approaches, especially 
in clinical and behavioral interventions. Despite their advantages, DI practices are not yet 
widely or consistently integrated into public health education, leading to challenges with 
terminology, limited cross-disciplinary application, and few standardized methods for DI 
evaluation. 
 
Methods - The primary aim of this study is to examine how DI terms and approaches are 
applied in NIH-funded grant proposals by analyzing six fiscal years (2018-2023) of NIH 
RePORTER data, which captures all newly funded NIH and AHRQ grants. The author 
examined trends in DI usage, the funding patterns of various NIH Institutes and Centers 
(ICs), and key characteristics of funded projects that employ DI practices. 
 
Results - The findings indicate a marked increase in the adoption of DI practices within 
NIH-funded proposals, with a 3-fold increase from 0.36% to 1.19% of the 16,000 newly 
funded proposals each year from 2018 to 2023. UCD was the most frequently used DI term, 
although HCD and CD increased. Seven institutes and Centers (ICs) consistently funded 
62% of proposals that included DI practices, with the National Institute of Mental Health 
(NIMH) and the National Institute on Aging (NIA) emerging as leaders in DI funding. The 
most common application for DI was for developing digital interventions, and 60% of 
proposal writers demonstrated a strong understanding of DI terminology. 
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1. Introduction 
The United States is undergoing significant demographic and societal changes, 

transforming the landscape of public health [2]. Increasing racial and ethnic diversity, an 

aging population, and rising rates of chronic and mental health conditions demand 

innovative strategies to meet the needs of a heterogeneous and evolving population. 

Simultaneously, consumers accustomed to seamless, intuitive experiences in industries 

such as banking and retail now expect similar usability standards in healthcare [3, 4]. This 

shift underscores the importance of designing public health interventions that are 

accessible, user-centered, and culturally responsive.  

 

Design Innovation (DI) practices, including human-centered design (HCD), user-

centered design (UCD), design thinking (DT), and co-design (CD) oker a promising 

framework to address these challenges, leveraging participatory and iterative practices to 

create ekective, user-centered solutions to public health research and intervention 

challenges (see Table 1 for definitions).  

 

Term Definition Source 
Human-
Centered 
Design (HCD) 

An approach to design that focuses on users and 
their needs throughout the design and development 
process and applies usability knowledge and 
techniques to create highly usable systems.[5] 

ISO 9241-210:2019 

User-
Centered 
Design (UCD) 

Design based on an explicit understanding of users, 
tasks, and environments, driving iterative testing and 
refinement of solutions.[6] 

Don Norman (The Design 
of Everyday Things, 1988, 
updated 2013) 

Design 
Thinking (DT) 

A human-centered approach to innovation that 
draws from the designer’s toolkit to integrate the 
needs of people, the possibilities of technology, and 
the requirements for business success.[7] 

Tim Brown (Change by 
Design, 2009) 

Co-Design An approach that invites the people who will be 
served by a design solution to participate in the 
process of creating it.[8] 

Elizabeth B.-N. Sanders 
(Generative Tools for Co-
Designing, 2000) 

 

Table 1. Design Innovation Practices 

 

By prioritizing the perspectives of individuals who participate in interventions or 

“end-users” and emphasizing iterative concept prototyping and refinement such as 
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creating early versions of ideas or solutions, testing them out, and then improving them 

based on feedback. This process is repeated several times to make sure the result works 

well for the people who will use it. DI practices also generally depart from traditional, linear 

intervention development because they are more flexible and user-focused[9]. Traditional 

methods often follow a step-by-step process where each stage is completed before 

moving to the next, with little room for change. DI practices use an iterative process, 

repeatedly testing and improving ideas based on feedback from the people who will use 

them, allowing for adjustments along the way and often leading to solutions that better 

meet users' needs. These practices not only enhance the cultural and behavioral relevance 

of interventions but also reduce costly mistakes and increase the likelihood of adoption 

and sustained impact[9-13]. As public health practitioners confront complex, multifaceted 

challenges, DI okers a new toolkit for creating ekective, equitable, and scalable solutions. 

 

Federal agencies such as the National Institutes of Health (NIH) play a critical role in 

funding public health research that translates evidence into practice. While agencies like 

the Centers for Disease Control and Prevention (CDC) focus on programmatic 

interventions for underserved populations, the NIH uniquely supports research-driven 

approaches. Understanding how DI is represented and supported in NIH-funded research 

is essential to identifying pathways for integrating DI into public health strategies, even in 

the face mounting pressures on public health resources, including constrained budgets 

and potential funding reductions [14, 15]. 

 

Despite its promise, DI remains inconsistently understood, taught, and evaluated within 

public health and medical domains. Related disciplines, such as engineering design, 

human factors[16], and design science[12, 17] employ similar user-centered approaches 

but diker in terminology and application [18]. Furthermore, public health practices like 

community-based participatory research, human-centered implementation science, 

systems thinking in public health, and health equity-focused frameworks[19] employ many 

elements of DI such as prioritizing user needs, stakeholder engagement, and iterative 

adaptation to ensure ekectiveness. These inconsistencies contribute to gaps in knowledge 

and limited generalizable evaluation approaches [20]. Furthermore, little is known about 
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how DI is adopted within NIH-funded research, creating a critical gap in understanding its 

role in public health innovation. 

 

This study addresses these gaps by examining how DI practices are represented in NIH 

grant proposals, identifying the funding mechanisms most likely to support them, and 

assessing investigators' competency in applying DI. Specifically, it seeks to answer the 

following questions: 

 

1. How are DI practices, including their frequency, forms, and intended purposes, 

represented in NIH grant proposals? 

2. Which NIH funding mechanisms (types of grants) and entities (funding centers) are 

most likely to support proposals incorporating DI practices? 

3. What is the current level of understanding among investigators regarding DI, and 

what resources or strategies could enhance their competency? 

 

The study findings can be used to inform strategies for improving the integration of DI 

into public health research and advancing innovative, user-centered approaches to 

intervention design. At a time when public health resources are under threat, this study is 

an important first step in ensuring that DI practices can be ekectively utilized to meet 

emerging challenges and optimize public health outcomes.  
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2. Literature Review 

Transforming Landscape of Public Health 
 

The rapidly evolving demographic and social landscape in the United States is 

pressuring public health practitioners to create strategies that address both diverse and 

complex needs. Increasing racial and ethnic diversity in the US calls for culturally 

responsive interventions that reflect the unique needs of dikerent groups in a 

heterogeneous population. By the end of 2025, the Hispanic population in the US will have 

grown by more than 90% since 2000, accounting for 58.1% of the total growth in the US 

population across all races and ethnicities during that period[21]. Among the projected 

344.2 million Americans in 2029, 53.5% will be non-Hispanic white, 21.6% will be Hispanic, 

and 12.4% non-Hispanic black[21]. Racial and ethnic minorities in the U.S. experience 

higher rates of chronic diseases, lower life expectancy, and limited access to healthcare 

services compared to White populations, with Black Americans having the highest rates of 

hypertension and diabetes prevalence[22]. Disparities in access, outcomes, and social 

determinants of health disproportionately akect marginalized and underserved 

populations. Addressing these inequities is essential for creating fair, inclusive systems 

that improve health outcomes for all, particularly as systemic challenges like economic 

inequality, climate change, and healthcare access gaps intensify. 

 

Adults over 60 represent over a quarter of the US population and have distinct 

public health needs such as chronic disease management, geriatric care, and services 

catering to older individuals[23]. The extension of middle age into the mid-70s, driven by 

global increases in lifespan, further complicates the traditional definitions of age-specific 

needs [24]. Younger generations, such as Millennials and Generation Z, often have dikerent 

expectations regarding digital access, convenience, and personalization in their health 

experiences[25]. These demographic shifts necessitate public health solutions that are not 

only inclusive but also agile enough to address evolving needs across diverse age groups 

and cultural contexts. 
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Furthermore, consumer expectations are shifting due to experiences in other 

industries. U.S. consumers are now accustomed to seamless, intuitive interfaces in 

banking and retail, and these expectations are increasingly influencing healthcare. The rise 

of digital tools has highlighted the importance of user input during the design process. For 

instance, while over 325,000 health apps were available on major platforms as of 2017, 

many failed to sustain user engagement. Studies reveal that poor integration of meaningful 

user input contributes to low retention, with 74% of users abandoning apps after 10 uses 

and uninstall rates exceeding 50% within 30 days of download [26, 27]. The absence of 

features that meet end-users' needs remains one of the leading causes of app 

abandonment, emphasizing the critical role of user input in the design process [27]. High 

acceptability and adherence, which are key metrics for successful implementation, are 

driven by solutions that resonate with users. Public health practitioners must design their 

app-based interventions to meet these usability standards to increase ekectiveness, 

accessibility, and sustained adoption.  

 

The Promise of Design Innovation 
Design Innovation (DI) practices, including human-centered design and co-design, 

provide frameworks to incorporate community and consumer insights into the 

development of public health interventions[20, 28, 29]. These practices actively engage 

stakeholders from diverse demographic backgrounds to address needs shaped by factors 

such as age, culture, socioeconomic status, and health literacy. DI’s emphasis on 

stakeholder involvement ensures that public health interventions are not only relevant but 

also more likely to achieve higher levels of engagement and adherence which in turn would 

likely improve outcomes for evidence-based interventions. By aligning designs with the 

values and preferences of the target populations, DI methods can enhance the impact of 

public health solutions [9]. 

 

While DI represents a departure from some traditional linear approaches to 

intervention development that rely heavily on linear planning and post-hoc evaluation, it 
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does employ iterative cycles of prototyping, 

testing, and refinement which are found in 

some public health program evaluation and 

quality improvement frameworks like the Plan-

Do-Study-Act (PDSA) cycle[1]. This approach 

embeds prototype evaluation into 

development, reducing the risk of costly errors 

and enhancing adaptability to changing 

circumstances or evolving needs (Figure 1).  

 

At its core, DI employs tools such as user-centered needs assessments, ideation 

techniques, prototyping methods, and user testing strategies, all central components of 

user-centered design [30]. Variations of DT, HCD, CD, and UCD exist across multiple 

contexts[18, 20, 31],  key elements of DI include: 

 

• Multi-step approach (e.g. discover, define, design, validate) 

• Movement back and forth between stages to refine solutions based on new insights 

• Involvement of the end user throughout the development process 

• Gathering and increased understanding of stakeholders’ and end users’ needs 

• Flexibility and variety of methods (brainstorming, co-design)  

• Iterative testing of prototypes with end users and stakeholders 

 

Don Norman popularized human-centered design principles that prioritize user 

needs, usability, and iterative improvement in the development of products and systems. 

His influential 1988 book, The Design of Everyday Things, introduced foundational 

concepts like intuitive design and user-focused problem-solving, which have shaped 

modern design practices across industries. His consulting agency, the Nielsen-Norman 

Group, describes their design process in Figure 2. 

 

 

Figure1. Plan-Do-Study-Act (PDSA) based on 
quality improvement.[1] 
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DI practices have been adopted across various professional sectors to drive product 

and service innovation, enhance user experiences, and inform strategic decision-

making.[32] Research underscores DI's potential to impact organizational performance 

significantly. A 2018 McKinsey & Company report tracked the design practices of 300 

publicly listed companies and found that top-performing companies on the McKinsey 

Design Index (MDI) achieved nearly double the revenue growth and shareholder returns of 

their peers over five years. Specifically, top-quartile MDI scorers realized 32% higher 

revenue growth and 56% higher total return to shareholders compared to their industry 

counterparts [33]. This success is attributed to a design-driven approach that prioritizes 

understanding and meeting consumer and customer needs. By leveraging continuous user 

feedback and iterative testing, DI practices support inclusive development processes that 

resonate with diverse communities, especially those who are often marginalized or 

underrepresented. These principles are particularly relevant in public health, where 

understanding and addressing community-specific needs are critical to designing ekective 

and impactful interventions. 

 

Figure 2. Nielsen Norman Group’s “Design Thinking Process”   
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Slow Adoption and The Need for DI Practices In Public Health 

DI approaches not only foster innovation but enable interventions to adapt as public 

health issues evolve, addressing both immediate and future needs through an iterative, 

flexible framework [34]. Adoption and integration of DI practices in the health sciences has 

been inconsistent, a despite the acute need for user-centered innovative solutions to 

advance public health goals [34]. Researchers trained in DI methods find them useful for 

accomplishing a broad range of tasks including multidisciplinary collaboration, refining 

problems, and identifying the appropriate needs of stakeholders to generate more creative 

and innovative science[35, 36]. 

 

Di7usion of Innovations Theory  

  The Dikusion of Innovations theory 

(Figure 3) explains how innovations like DI 

spread through groups over time, shaped 

by relative advantage (perceived benefits 

over existing solutions), compatibility 

(how well it fits with existing values and 

needs), complexity (ease of understanding 

and use), trialability (ability to test it on a small scale), and observability (visibility of its 

results to others). [37].  

 

In the context of healthcare, DI practices represent an innovation with the potential 

to oker a relative advantage by enhancing patient experiences and improving system 

ekiciency. However, DI adoption is still in its early stages, and few studies have explored its 

actual prevalence or position on the adoption curve. Moore's model of dikusion highlights 

a "chasm" between early adopters and the early majority, where innovations lacking clear 

benefits, ekective communication, or broad visibility often fail to gain traction[38]. For DI to 

cross this chasm, it must demonstrate practical benefits that resonate with the broader, 

more risk-averse audience. This includes ekective communication of its value, proven 

Figure 3. Innovation di#usion curve (Rogers 2003) 
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reliability through early successes, and support systems such as training, resources, and 

endorsements from trusted influencers. 

 

For public health professionals, understanding DI’s position on the adoption curve 

and the interests of dikerent types of adopters is crucial for tailoring their strategies to 

build momentum for its adoption. Innovators are the first adopters in a social system who 

are typically open to new ideas and can tolerate more uncertainty about an innovation such 

as DI compared with other types of adopters. Early adopters are often opinion leaders who 

assess how innovators have used an innovation and can act as champions to showcase its 

potential by demonstrating evidence of DI’s ekectiveness. These ekorts are crucial for 

ensuring DI’s long-term impact on public health outcomes and its ability to address the 

evolving needs of both patients and healthcare systems. Additionally, understanding DI 

adoption impacts how it should be written into grant proposals for funding. For example, if 

DI is positioned as an emerging practice, proposals should emphasize its innovative 

nature, pilot results, and scalability potential. For broader adoption stages, proposals 

should focus on demonstrated outcomes, cost-ekectiveness, and the infrastructure 

needed for widespread implementation.  

 

NIH Research Proposals Represent the State of the Science 

The largest public funder of biomedical research in the world is the National 

Institutes of Health (NIH)[39], which invests over $35 billion annually in basic and applied 

health sciences research.	The NIH allocates approximately 20-30% of its annual 

extramural research budget to grants supporting public health research and intervention 

development for on disease prevention, health promotion, and population health 

initiatives. Competition for grants is fierce and success rates are around 20% for new 

research project grants, which lends validity to the rigor and value of the proposed 

research[40].  

 

Doran et al. (2014) note “A successful proposal in peer review requires researchers 

to frame carefully and ekectively complex and abstract ideas in a way that persuades 
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reviewers that the knowledge quest embodied in the proposal is valuable.” Federal 

reviewers, such as NIH stak, commonly seek “to determine which projects fit within their 

mission and will provide a return on their financial investment.”[41]. Thus, funded NIH grant 

proposals have met the highest standards for demonstrating value. In addition, securing 

NIH grant money through successful grant proposals is critical for advancing health 

science innovations, building investigator careers, and signaling value for potential future 

funders[42, 43].  

 

NIH Funding Structure 

The NIH is made up of 27 dikerent components called Institutes and Centers (ICs), 

24 of which can make grant awards. Each IC has its own specific research agenda, often 

focusing on specific diseases or body systems, and has a separate appropriation from 

Congress. The director of each IC decides which grants it will fund, taking into 

consideration input from their stak, the results of the scientific peer review of the grant 

application, public health need, scientific opportunity, and the need to balance its 

scientific portfolio. Given the diversity of the funding ICs, NIH supports a wide range of 

research across various disciplines and fields and thus can employ dikerent research 

paradigms based on the nature of the investigations.  

 

While the NIH mainly follows a scientific approach focused on measurable data 

using a positivist paradigm, it also supports social and behavioral science research, which 

is important for public health interventions. Research and intervention development in this 

area often employs interpretivist paradigms, especially in areas where understanding 

experiences, meanings, and social constructions is essential. These disciplines are a 

natural fit for DI practices as they employ qualitative research methods commonly found in 

DI, such as interviews, focus groups, and ethnography to gather insights. 

 

The NIH supports research in social and behavioral sciences through ICs such as 

the National Institute of Mental Health (NIMH) and the National Institute on Minority Health 

and Health Disparities (NIMHD), often a focus of public health interventions. This research 
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frequently utilizes interpretivist paradigms, which incorporate understanding shared 

experiences, social contexts, and the meanings people ascribe to their behaviors and 

environments. DI naturally supports this approach, as it also relies on qualitative research 

methods like interviews, focus groups, and ethnography, which are central to uncovering 

insights about stakeholder needs. 

 

Although not part of NIH, the Agency for Healthcare Research and Quality (AHRQ) is 

an IC that uses the same evaluation criteria and activity codes as the NIH. While NIH 

emphasizes biomedical research, AHRQ funds projects that often bridge the gap between 

research and implementation, focusing on outcomes and system-level improvements and 

is thus also included in this study. 

 

NIH Funding Mechanisms (Categorized by Activity Codes) 

The NIH provides a variety of funding mechanisms tailored to dikerent purposes and 

audiences, categorized by activity codes (e.g., R01, R43) that reflect the type of research or 

career stage of the investigator (Figure 4). These mechanisms are crucial for advancing 

public health research, supporting projects from exploratory studies to career 

development and training. 

 

 
Figure 4. NIH Grant Mechanisms by Career Stage[44] 
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Most NIH Awards Are Research Project Grants (RPG) 

NIH distinguishes between early career skill and experience building funding in the 

form of Research Training and Development Grants (RTDG) and later career advanced 

research funding though Research Project Grants (RPG) using specific funding 

mechanisms represented by activity codes. In 2023, the total NIH budget for all competing 

and non-competing grant awards was $34.9B and $25.4B (72.8%) was spent on RPGs (both 

competing and non-competing)[45]. NIH funded 11,052 new or renewal RPG awards in 

2023 and 377 (3.4%) of those contained DI terms.   

 

RPGs (projects characterized by over a dozen research activity codes) are the most 

common type of NIH funding and are awarded to institutions to support specific, 

investigator-led projects. The R01, NIH's primary grant mechanism, received 51,883 

applications in 2023 with a 21.3% funding success rate, averaging $609,790 per award 

($34.92B total funding)[44]. Understanding the structure of NIH funding is essential for 

public health researchers, as it helps identify the appropriate grant mechanisms to support 

various phases of a project, from early-stage research to large-scale interventions. 

 

Training grants (T, F) develop research skills for trainees, and career development (K) 

awards support mentorship and professional growth, okering public health researchers 

pathways to secure funding while advancing their careers. Familiarity with these options 

enables researchers to align their proposals with NIH priorities, increasing the likelihood of 

successful funding for public health initiatives (Table 2). 

 
Series Type Description 
T and F Research Training and 

Fellowships 
Provide individual research training opportunities 
(including international) to trainees at the 
undergraduate, graduate, and postdoctoral levels. 

K Career Development 
Awards 

Provide individual and institutional research training 
opportunities (including international) to trainees at the 
undergraduate, graduate, and postdoctoral levels. 

R Research grants Provide funds for salaries, equipment, supplies, travel, 
other allowable direct costs of the research and indirect 
costs to the sponsoring institution or organization 

P Program Project/Center 
Grants 

Large, multi-project eZorts that generally include a 
diverse array of research activities. 
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Various Resource Grants Provide research-related support or access to 
resources. 

 
Table 2. NIH Grant Activity Code Descriptions 

 

Evaluation of Grant Proposals 

The NIH employs a rigorous and highly competitive evaluation process to determine 

which research proposals receive funding. Approximately 20% of submitted proposals are 

funded, though funding rates vary by Institute or Center (IC) depending on their priorities 

and budgets. Proposals are assessed based on core evaluation criteria (Appendix 1), with 

changes coming in January 2025 to reorganize these criteria into three factors: 

 

• Factor 1: Importance of the Research (Significance, Innovation), scored 1-9. 

• Factor 2: Rigor and Feasibility (Approach), scored 1-9. 

• Factor 3: Expertise and Resources (Investigators, Environment), evaluated as either 

sukicient or requiring explanation of gaps. 

 

The review process begins with an initial administrative screening, followed by 

evaluation in study sections composed of expert peer reviewers. These reviewers assess 

the scientific merit, innovation, approach, and the qualifications of investigators, providing 

a detailed summary statement and scores [46]. These evaluations play a crucial role in 

final NIH funding decisions, which also consider IC priorities and budget constraints. 

 

Researchers receive feedback in the form of a summary statement detailing 

strengths, weaknesses, and scores, which can be invaluable for revising and resubmitting 

proposals. This iterative process helps investigators refine their work, increasing their 

chances of success in future submissions while aligning their proposals with NIH's evolving 

priorities. While peer review ensures a high standard of scientific rigor, it is not without 

flaws. Reviewers may bring biases, such as those related to gender or institutional 

akiliation that can influence the outcome[47]. Additionally, critics argue that peer review 

does not always prioritize research with the greatest potential impact, and final funding 
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decisions can hinge on factors beyond the proposal itself, such as IC-specific budgetary 

needs[48] [49]. By understanding the review process and funding criteria, public health 

researchers can increase the likelihood of obtaining funding by ekectively addressing the 

evaluation criteria. 

 

Knowledge Gap: No Studies Exist on How DI is Used in NIH Grants  

To date no studies have examined successful NIH grants that specifically apply DI 

practices, leaving a gap in knowledge about how and how frequently these practices are 

being used, for what purpose, and which groups are choosing to fund them. Furthermore, 

there is no information available on how the NIH evaluates DI practices.  

 

While several review studies have been conducted on how DI practices such as 

design thinking and human centered design have been implemented in the health 

sciences[9, 10, 12, 20, 36, 50], none have examined successful NIH grants that specifically 

apply DI practices. This leaves a gap in knowledge about how and how frequently these 

practices are being used, for what purpose, and which groups are choosing to fund them. 

Furthermore, there is no information available on how the NIH evaluates DI practices. 

Since the term “design innovation” is inclusive of interchangeably used approaches that 

share similar principles, collectively analyzing these practices captures a systematic view 

of how and where the NIH believes they are most valuable. 

 

Study Rationale 

The rationale for using currently funded NIH grants employing DI practices as the 

subject of this study lies in the consistent structure and rigor applied to both creating the 

research proposals and the evaluation process. Implications of this research extend 

beyond grant proposals, influencing broader applications within public health, as 

innovators become better equipped to navigate, leverage, and evaluate DI practices. 
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3. Methods and Procedures 

Study Design 

This study examines how DI practices are represented in NIH grant proposals, seeking 

to answer the following questions: 

 

1. How are DI practices, including their frequency, forms, and intended purposes, 
represented in NIH grant proposals? 
 

2. Which NIH funding mechanisms and entities are most likely to support proposals 
incorporating DI practices? 
 

3. What is the current level of understanding among investigators regarding DI, and 
what resources or strategies could enhance their competency? 

 

A mixed methods approach was used to collect both quantitative and qualitative data 

for DI analysis on NIH and the Agency for Healthcare Research and Quality (AHRQ) grant 

proposals funded between 2018-2023.  

 

The source of data for this study comes from the NIH RePORT Expenditures and Results 

(RePORTER) online portal at https://reporter.nih.gov. This tool allows users to search a 

repository of NIH-funded research projects and access publications and patents resulting 

from NIH funding. While entire proposals are not available, the following 4 proposal 

sections are publicly accessible and searchable on RePORTER: 

• Project Title 
• Abstract 
• Public Health Relevance Statement 
• Project Terms 

 

Use of one or more of the four DI methods listed below is the central inclusion criteria 

for identifying funded DI proposals: 

• Human-Centered Design (HCD) 
• User-Centered Design (UCD) 
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• Co-Design (CD) 
• Design Thinking (DT) 

 

Procedures 

Step 1. Identify Funded “Design Innovation Proposals” 

Using the Advanced Search function for NIH RePORTER, search was conducted for 

instances of each of the four DI terms (HCD, UCDE, CD, and DT) filtering for fiscal year, all 

NIH ICs plus AHRQ, and the appropriate date range. When examining total funded 

proposals in a fiscal year, it is important to note that NIH fiscal year is October 1 to 

September 30 and that many NIH awards are funded for up to 5 years. Thus, a grant 

proposal awarded in 2016 could show up in search results for fiscal years 2016-2020. Thus, 

to provide an accurate picture of only newly funded proposals in a fiscal year, the search 

was filtered for proposals with a “project start date” on October 1 of the previous calendar 

year and ensuring that proposals were only counted once (Table 3). 

 
Inclusion Criteria DI Practice Terms Data Exported from NIH 

RePORTER Database 
Awarded in fiscal year 2018-2023 
Agency = NIH and AHRQ 
Start Date = Oct 1, previous fiscal year 
End Date = Oct 1, fiscal year 

Human-Centered Design 
User-Centered Design 
Design Thinking  
Co-Design 
 

Project number, Title 
Activity Code (R, K, T, etc.) 
Project Terms (key words) 
Start date 
Funding IC  
Funding amount in fiscal year DI practices terms used in one or more of 

these fields: Title, Abstract, Project Terms, 
and Public Health Relevance Statement 

 
Table 3. Study Inclusion Criteria and Data Collected 

 

Step 2. Produce Descriptive Statistics 

To understand the adoption and funding of DI practices, descriptive statistics were 

generated to analyze trends in DI inclusion, number of new proposals that include DI in 

each fiscal year, and funding distribution by institute, activity code, and grant type from 

2018 to 2023 (Table 4). 
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Statistic Description 
Trends in DI Practice Use Patterns use of the four DI practices (UCD, HCD, CD, DT) 

across NIH grant proposals  
Prevalence of DI in New Proposals Analysis of DI proposal funding trends across NIH 

Institutes and Centers (ICs)  
Funding Distribution by IC Analysis of DI proposal funding trends across NIH 

Institutes and Centers (ICs)  
Funding Distribution by Activity Code Examination of how DI proposal funding is allocated 

across NIH activity codes (e.g., R01, R21) 
Funding Distribution by Grant Type Trends and distribution of funding for DI proposals by 

grant type: Research Project Grants (RPGs) and 
Research Training & Development Grants (RTDGs) 

 
Table 4. Study Inclusion Criteria and Data Collected 

 

Step 3. Random Sample Analysis 

A random selection of ten DI proposals from each year (n=60) was generated for 

deeper quantitative and qualitative analysis. This analysis included narrative discourse 

analysis, a method that examines language within a specific context, to assess how DI 

terms, approaches, and methods are applied in NIH grant proposals to demonstrate 

innovation, significance, and impact. 

 

Narrative discourse analysis was used to analyze the Title, Abstract, and Public 

Health Relevance Statement to identify the research use case (e.g., app development, user 

insights, or collaborative approaches) and to dikerentiate between substantive and 

superficial applications of DI practices. The evaluation focused on how representative or 

aligned with DI practices found in academic and commercial design literature using the 

following criteria and scoring system: 

 
• Alignment with Established DI Frameworks – described practices align with 

recognized design innovation frameworks (HCD, UCD, CD, or DT). 
• Level of Detail Provided - consistently provided sukicient detail and rationale for DI 

approach, such as describing methods, outcomes, and user engagement 
processes. 

• Fidelity to DI Terminology - terms are used accurately and meaningfully rather than 
as jargon. 
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Score Description Detail 
1 Aligned with established DI 

frameworks, high detail  
Use of DI practice supported by DI methods 
to add context to the approach and tactics 

2 Adequate or Indeterminate 
detail 

Use of DI practice without additional context 
or rationale 

3 Inaccurate or Incorrect usage 
in the context of DI frameworks 

Use of DI practice as jargon or combined with 
unrelated or incongruent terms  

 
Table 5. Alignment with Established DI Methodologies – A Scoring Framework 

 
 

Validity and Reliability 

The NIH RePORTER search tool may yield slight discrepancies in grant numbers 

compared to okicial NIH reports due to its search function limitations. To ensure 

consistency, all numerical data in this study are drawn directly from NIH RePORTER results. 

Ekorts will be made to address potential biases, including selection, measurement, and 

social desirability biases, to minimize their impact and enhance study reliability.  
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4. Results 

The results of this study present a detailed analysis of Design Innovation (DI) use in 

NIH-funded grant proposals from 2018-2023, focusing on the prevalence and distribution 

of DI terms across Institutes, funding mechanisms, and fiscal years.  

 

Trends in DI Practice Use 

Between 2018 and 2023, the number of funded proposals incorporating one or more 

DI terms grew by approximately 3.1 times, from 58 to 178 (Figure 5). 

 

 
 

  

When examining these “DI proposals” relative to all newly funded proposals in each 

fiscal year, there was similarly a 3-times increase, from 0.36% to 1.19%. Approximately 

16,000 new proposals across NIH institutes and centers as well as AHRQ were funded in 

each fiscal year based on the search results 

(Table 6).  While the growth was relatively 

modest between 2018 and 2020 (0.36% to 

0.49%), DI use picks up sharply from 2021 

onward, reaching 1.19% of total new grant 

proposals in 2023. Noticeably, a 71% increase 

to total DI use occurs between 2020 and 2021 after the COVID-19 pandemic began, mostly 

Figure 5. Number of New Proposals Using One or More DI Terms 

Table 6. New Proposals 
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driven by a 67% spike in UCD popularity that tapers down below HCD and CD by 2023 

(Figure 6).  

 
 

 
Grant proposals in the study often included multiple DI terms and in 2018 there were 62 

instances of DI terms used, by 2023, this number had risen to 221, representing a 2.8-fold 

increase. All DI terms experienced increase in use between 2020 and 2021. UCD remained 

the most frequently used DI term but dropped from 92 mentions in 2021 to 84 in both 2022 

and 2023. Both HCD and CD have shown steady growth since 2020, with HCD being 1.6 

times more commonly used than CD. The only term to decline was DT, dropping from 13 

instances in 2022 to 6 in 2023 (Figure 7). 

 
 Figure 7. Instances of DI Term Use in NIH Grant Proposals 

Figure 6. Percent of New Proposals Containing One or More DI Terms 
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Funding Distribution by Institute and Centers (ICs) 
From 2018-2023, 27 diUerent ICs and the 

AHRQ funded a total of 711 new proposals. Over 

50% of proposals were funded by just 4 ICs - the 

National Institute of Mental Health (16.23%), 

National Institute of Aging (11.43%), National 

Heart, Lung and Blood Institute (9.77%), and the 

National Cancer Institute (9.11%) (Figure 8).  

  

Funding Distribution by Activity Code (Funding Mechanism) 
As with all funded NIH grant proposals, the most frequently funded grant 

mechanism using DI practices is the R01, with 132 proposals assigned R01 of the total 711 

funded DI proposals (18.57%) during the study period. After R01 the next most common 

codes were R21 (11.25%), K23 (11.11%), and R34 (5.77%) (Figure 9). 

 

 
     

Figure 8. IC Funding Distribution 

Figure 9. Activity Code Distribution in DI Proposals 
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Funding Distribution by Grant Type  
For the period of analysis, RPG and RTDG combined represent on average about 

70% of all competing and non-competing DI proposals in the sample (711); with about 

twice as many RPG grant mechanisms vs RTDG grant mechanisms. Notably, in 2018, RTDG 

mechanisms accounted for 17.24% of total DI proposals and increased to 30.9% by 2023, 

while RPG started at 43.1% and stayed relatively flat at 44.9% in 2023 (Figure 10).  

       

 

 

Use Case Analysis of Random Sample (n=60) 
Over half (31 or 51.7%) of the sample of 60 random proposals were for digital 

interventions either mobile or software-based, of which 19 (61.3%) were specified as for 

mobile or mHealth applications. These 

digital interventions addressed a spectrum 

of clinical needs such as delivering patient 

education, decision support, pain 

assessment, capturing patient reported 

data, and diabetes monitoring amongst 

many others. After digital interventions, 

Figure 10. RPG and RTDG by Fiscal Year  

Figure 11. Use Cases in Random Sample  
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non-digital interventions accounted for a quarter (16, 25.0%) of DI proposals and focused 

on topics such as developing new evaluation techniques, creating training content, forming 

health literacy strategy and materials, as well as clinical protocol development (Figure 11).  

 

Consistent with the total DI proposal population across the study period, the 

funding center distribution was led by the National Institute of Mental Health (18.3%), 

National Institute of Aging (11.7%), and the National Heart, Lung and Blood Institute which 

had a slightly larger representation at 15% in the sample vs 9.2% of all DI proposals, all 

together 19 funding centers were represented in the sample. There was strong interest in DI 

as 18 (30%) were training grants seeking DI skills and experience in:  

 

§ User-centered design and usability testing 

§ Human-Centered Design and Systems Science 

§ User-Centered approach to design, develop, and refine a mHealth system 

§ Integrating user-centered design 

§ Developing and examining feasibility and acceptability 

 

Each proposal abstract was evaluated for alignment with academic and commercial 

design literature and rated on a 1 (most aligned) to 3 (least aligned) scale. Most 

demonstrated a moderate to high level of alignment with their use of DI terms, with 38 

(63.3%) receiving a 1, 16 (26.7 %) receiving a 2, 

and 6 (10%) receiving a 3 (Figure 12). Half of the 

lowest scoring proposals (3/6) were for R44 grant 

mechanisms which are SBIR or small business 

innovation research grants. The total funding for 

the 60 proposals came to $23,590,247 with an 

average amount of $393,171.   

     

 

  

Figure 12. DI Alignment Scores from  
Random Sample (n=60) 
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5. Discussion 

This study investigated the use of design innovation (DI) practices in NIH-funded 

research, focusing on the frequency and nature of DI methodologies, investigators’ 

understanding and application of these practices, and the resources required to support DI 

competency. The results show a marked increase in DI adoption, indicating that design 

methodologies, particularly human-centered or collaborative approaches, are gaining 

rapid acceptance within the grant funding landscape to address complex public health and 

healthcare challenges[13, 51]. 

 

Aim 1: Assess the Frequency, Form, and Intent of DI Practices in NIH 
Grants 

 

From 2018 to 2023, the use of DI terms in newly funded proposals rose over 3 times, 

with increases in the terms Human-Centered Design (HCD), User-Centered Design (UCD), 

and Co-Design (CD) in the four grant components included in this study. This shift suggests 

emphasis on participatory and human-centric approaches, movement toward technology-

enabled interventions designed to engage diverse populations more ekectively and may 

also be an outcome of the COVID-19 pandemic. Design methodologies are becoming more 

prominent, possibly due to evolving funding priorities recognition of the value of design in 

research, or an increasing focus on innovation and human-centered approaches. Notably, 

Design Thinking was used least frequently than other terms and declined across the study 

years. 

 

For public health practitioners, this trend highlights the importance of aligning grant 

proposals with emerging terminologies and methodologies that resonate with reviewers 

and reflect evolving funding priorities. Understanding which DI practices are gaining 

traction can provide a competitive advantage when seeking funding for public health 

research or intervention development, especially for mobile or other technology-based 
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interventions, as it ensures alignment with current interests and perceived needs in the 

field. 

The proportion of DI term use in all new NIH-funded proposals also rose by three 

fold during the study period, highlighting an increasing acceptance of DI within the broader 

research community. While still a small percentage of all funded projects, this growth 

indicates a shift in perception about the relevance and rigor of DI practices in public health 

and health sciences research. Public health practitioners should recognize that the rising 

interest in DI methods aligns with broader calls for more interdisciplinary, stakeholder-

informed approaches to intervention design. 

 

By understanding which DI methodologies are gaining prominence and why their 

use has accelerated, particularly after the COVID-19 pandemic, practitioners can craft 

more competitive grant proposals. This involves not only integrating methodologies like CD 

and HCD to signal responsiveness to public health priorities around equity, inclusivity, and 

stakeholder engagement. 

 

Aim 2: Determine the Funding Mechanisms and Funding Entities Most 
Likely to Fund DI Practices  
 

Across funding institutes, variation in DI adoption was observed. The National 

Institute of Mental Health, National Institute on Aging, and National Heart, Lung, and Blood 

Institute funded over half of the proposals analyzed. This distribution suggests a strategic 

alignment of DI practices with mental health, chronic disease management, and geriatric 

care. The prevalence of DI in Research Project Grants (RPGs), representing over 60% of 

total DI proposals, further indicates its growing application within advanced research 

phases. Meanwhile, the increasing share of Research Training and Development Grants 

(RTDGs) from 2018 to 2023 shows the NIH’s interest in supporting investigators seeking to 

grow DI skills at earlier career stages. DI practices appear to be increasing both in usage 

and scope, spanning multiple disciplines and responding to complex public health needs. 
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Public health practitioners seeking NIH funding benefit from this data as it highlights 

which DI practices are gaining traction, which funding mechanisms are most supportive, 

and how trends vary across institutes. Understanding the prevalence of DI practices in 

Research Training and Development Grants (RTDG) is particularly important for early-stage 

investigators or those building research capacity, as it informs strategic alignment of 

proposals with NIH priorities and funding opportunities.  

 

Aim 3: Evaluate Investigators’ Understanding of DI Practices and Identify 
Resources and Strategies to Support DI Adoption 
 

Analysis of a random sample of DI proposals demonstrated variability in how well 

proposal abstracts  represented  DI practices described in design literature, with 63.3% of 

proposals aligning well based on term usage, context, and description of associated 

methods. This finding points to an increasing awareness and application of DI concepts 

among investigators, although gaps persist in specific proposal types, particularly among 

small business innovation research (SBIR) grants. This inconsistency may be partly due to 

limited DI exposure or expertise within small, early-stage businesses spun out of academic 

research settings. However, 30% of the sample were training grants that aimed at 

developing DI competencies which demonstrates NIH’s recognition of the need for DI skill-

building among researchers. Training grants frequently emphasized user-centered design 

and usability testing, HCD, and systems science approaches, with training and career 

development grants becoming a pathway for researchers to cultivate DI proficiency. 

 

The funding of user-centric methodologies reflects the NIH’s broader shift toward 

innovation aligned with public health outcomes, indicating that peer reviewers increasingly 

value DI’s ability to enhance intervention ekicacy and engagement. However, peer review 

assessments still show variance in the perceived value and application of DI practices and 

peer reviewers may benefit from additional training in DI methodologies, which could 

reduce subjective interpretation of DI competencies and support more consistent 

assessments. 
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The study results point to a need for accessible DI resources and targeted strategies 

to bridge gaps in investigator competency, especially among early-stage and small-scale 

researchers. The formation of a DI best practices toolkit could serve as a centralized 

resource to guide both investigators and peer reviewers trying to integrate DI practices 

across proposal stages through toolkits on stakeholder engagement, HCD techniques, and 

iterative testing protocols.  

 

Additional Recommendations for Improved Integration of DI 

DI can be integrated into public health intervention development frameworks such 

as the PRECEDE-PROCEED Model by embedding human-centered design (HCD) 

principles. For example, empathy and user research can enhance the social assessment 

phase by identifying the lived experiences, cultural contexts, and specific needs of the 

target population.  Co-design can be applied during the educational and ecological 

assessment phase to collaboratively design intervention components with stakeholders, 

and iterative prototyping aligns with the intervention alignment phase by allowing 

stakeholders to test and refine intervention strategies in real-world settings before full 

implementation. 

 

Public health intervention evaluation frameworks, such as the CDC's Framework for 

Program Evaluation in Public Health[52], could be enhanced by integrating HCD principles 

like empathizing with stakeholders while "Engaging Collaboratively" to ensure the voices of 

end-users and community members are incorporated from the outset. The principle 

of iterative prototyping aligns with the "Focus the Evaluation Questions and Design" step by 

allowing for small-scale, user-informed testing and refinement of evaluation questions 

before scaling. Finally, Rapid testing and feedback cycles can be embedded into data 

collection processes to adapt tools and methods in real time during the “Gather Credible 

Evidence” step. Increasing exposure to DI in meaningful contexts like these can help 

showcase the value it adds to research endeavors.  
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In recent years, NIH has hosted several meetings and workshops focused on rigor, 

reproducibility, and transparency in scientific research. Expanding the scope to educate 

researchers on the principles and applications of DI could oker practical insights and help 

build a new community of practice. Regular meetings, joint projects, and collaborative 

initiatives could be organized to encourage information exchange and strengthen ties 

between institutes. Also, interdisciplinary training programs that bridge traditional public 

health disciplines with design and innovation methodologies could facilitate collaboration 

between scientists, designers, and other stakeholders to cultivate a shared understanding 

of DI practices and terminology. 

 

Starting in January 2025, NIH will switch to a new, simplified 3-factor evaluation 

criterion. Factor 1 evaluates the importance of the research and could include DI metrics 

such as end-user compatibility, patient perspectives, and usability testing. Prompting 

reviewers and applicants to consider and prioritize innovative, user-centered approaches 

helps reduce later adoption risk. 

 

Summary 
In the long term, equipping researchers and reviewers with DI skills would lead to a 

research environment where diverse methods and epistemologies are valued. As the DI 

framework encourages iterative feedback from end-users, public health interventions 

would be better tailored to the needs and preferences of the communities they aim to 

serve. This shift could produce studies that not only yield scientifically robust data but also 

insights that make interventions more practical and sustainable in real-world settings. The 

rise of DI in grant-funded research hopefully stimulates public health education to 

increasingly incorporate these user-centric practices into the curriculum to support the 

next generation of public health professionals adept at creating solutions that are ekective 

and user-centered. 
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 Limitations 

This study has several limitations such as it is constrained by the accuracy of the 

NIH RePORTER search, which may not capture all relevant proposals. Additionally, 

mentioning DI practices in a proposal does not necessarily mean that the investigator will 

implement them in their research, nor does it guarantee that the investigator understands 

what DI practices are or how to ekectively use them.  

 

DI practices encompass more than HCD, UCD, CD and DT as there are many more 

terms that describe user-centric practices that were not included in this study due to 

feasibility constraints such as participatory design, service design, user experience (UX) 

design, systems thinking, design-led innovation, inclusive design, and social design to 

name a few.  

 

The Notice of Funding Opportunity (NOFO) for each proposal plays a significant role 

in determining what approach and methods an investigator will use in the responding 

proposal and may be a strong driver of how much DI is represented for example,  “This 

NOFO, RFA-DA-24-066 solicits phased awards, which are most appropriate for projects 

that require 1-2 years for preparatory work such as collecting pilot data; obtaining and 

integrating existing data sets; building stakeholder engagement; developing, adapting, 

and testing the feasibility of key components of implementation strategies…” 

 

Finally, only a small random sample was taken for use case analysis, which may not 

fully represent the broader trends.  
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APPENDIX 1: Current NIH evaluation criteria (simplified version launching 1/2025) 
 
 


