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A B S T R A C T 

Health inequities persist globally despite decades of biomedical progress. Traditional approaches to 

reducing disparities have focused on improving healthcare access, addressing social determinants, and 

developing culturally competent interventions. Yet one critical dimension remains underexplored: how 

cognitive processes—attention, perception, reasoning, and decision-making—shape the effectiveness of 

health interventions across different populations. This article argues that integrating insights from cognitive 

science into health intervention design is essential for advancing health equity. We review evidence 

demonstrating how cognitive biases, mental models, and information processing constraints contribute to 

differential health outcomes, particularly among populations with lower health literacy, higher cognitive 

load, or culturally distinct explanatory frameworks. Drawing on empirical studies from behavioral 

economics, health communication, and community-based participatory research, we propose a Cognitive-

Informed Equity Framework (CIEF) that integrates three core principles: cognitive accessibility auditing, 

mental model mapping, and debiasing intervention design. We illustrate the framework’s application 

through case studies in diabetes self-management, vaccine uptake, and medication adherence. By 

reimagining health interventions through a cognitive lens, researchers and practitioners can develop more 

context-sensitive, equitable, and effective strategies for reducing health disparities. 

 

© Journal of Public Health and Preventive Medicine. Published by Public Health Young Scholars Alliance. All rights reserved.    

 

 

1. Introduction 

Health inequities—systematic, avoidable differences in health outcomes 

across population groups—remain a stubborn global challenge. Despite 

decades of biomedical advances and policy initiatives, disparities persist 

along socioeconomic, racial, ethnic, and geographic lines [1]. Traditional 

approaches to addressing these inequities have focused on three main 

strategies: expanding healthcare access, addressing social determinants of 

health (e.g., income, education, housing), and developing culturally 

competent interventions [2]. While these approaches have achieved 

important gains, their limitations are increasingly apparent. 

A growing body of evidence suggests that the way people process health 

information—how they attend to, comprehend, interpret, and act upon it—

may be as important as the information’s content or the system’s 

accessibility [3][4]. Two individuals with equal access to healthcare and 

similar socioeconomic profiles can experience vastly different health 

outcomes based on differences in health literacy, cognitive biases, and 

mental models of illness 
错误 !未找到引用源。

. These cognitive factors are not 

randomly distributed; they are systematically shaped by education, life 

experience, cultural context, and structural disadvantage. 

This article advances a central thesis: integrating cognitive science into 

health intervention design is essential for achieving health equity. We argue 

that many existing interventions fail not because they lack scientific validity, 

but because they are cognitively misaligned with the populations they aim 

to serve. By understanding how people think, learn, and make decisions, 

we can design interventions that are more accessible, acceptable, and 

actionable—particularly for historically marginalized populations. 

2. Key Cognitive Mechanisms in Health Behavior 

Cognitive science offers a rich understanding of how humans process 

information and make decisions. This section reviews three cognitive 

domains particularly relevant to health equity, with expanded theoretical 

grounding to clarify their mechanisms and implications. 

https://creativecommons.org/licenses/by/4.0/
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2.1. Cognitive Biases and Heuristics 

Contrary to the rational actor model traditionally assumed in health 

economics, human decision-making is characterized by systematic 

deviations from rationality [3][6]. These cognitive shortcuts—heuristics—are 

generally efficient but can lead to predictable errors with health 

consequences. 

A foundational insight comes from dual-process theory [3], which 

distinguishes System 1 (fast, intuitive, automatic processing that relies on 

heuristics and emotional cues) from System 2 (slow, deliberate, analytical 

processing that requires effortful attention). In health contexts, System 1 

often dominates under time pressure, stress, or cognitive fatigue, leading to 

biases such as present bias (overweighting immediate rewards) or optimism 

bias. 

For instance, present bias is exacerbated by poverty, which forces attention 

to immediate survival needs and depletes the cognitive resources needed 

for System 2 engagement in long-term health planning [7]. These biases are 

not merely individual quirks; they are shaped by environmental and 

structural factors. Understanding these interactions—particularly how 

System 1 dominance widens disparities—is crucial for designing equitable 

interventions that reduce reliance on effortful cognition or gently engage 

System 2 when needed. 

Table 1 - Key cognitive biases relevant to health behavior 

Bias Description Health Example Affected Populations 

Present bias Overweighting immediate rewards over 

future benefits 

Skipping preventive screenings despite knowing long-

term benefits 

Individuals under financial or time pressure 

Optimism bias Underestimating personal risk Believing "it won't happen to me" regarding smoking-

related illness 

Younger adults, those with limited exposure to 

affected individuals 

Status quo bias Preference for current state Resisting medication changes even when current 

regimen ineffective 

Older adults, individuals with low self-efficacy 

Availability 

heuristic 

Judging probability by ease of recall Overestimating rare risks (e.g., vaccine side effects) after 

exposure to vivid stories 

Communities with high social media exposure 

Confirmation bias Seeking information confirming 

existing beliefs 

  

2.2. Mental Models and Explanatory Frameworks 

Mental models are internal representations of how the world works—

including beliefs about health, illness, and treatment [8]. These models are 

shaped by cultural context, personal experience, and social learning, and 

they profoundly influence health behavior. 

Research on explanatory models of illness reveals significant variation 

across populations. For example, Kleinman's classic work demonstrated 

that Chinese-American patients often hold different understandings of 

depression than Western biomedical models, leading to different treatment-

seeking behaviors [9]. More recent studies show that African-American 

communities may distrust medical institutions due to historical trauma, 

shaping mental models of healthcare as potentially harmful rather than 

helpful [10]. 

Mental models operate largely within System 1, providing rapid, coherent 

interpretations that feel intuitive even when they diverge from biomedical 

evidence. Crucially, mental models are not "deficits" to be corrected 

through education. They are sense-making frameworks that evolve from 

lived experience. Effective interventions must engage with, rather than 

dismiss, these models—bridging them to biomedical concepts through 

culturally resonant narratives rather than confrontation. This respectful 

engagement respects cultural cognition and prevents backfire effects that 

can entrench disparities. 

2.3. Cognitive Load and Health Literacy 

Cognitive load refers to the mental effort required to process information 
[11]. When cognitive load exceeds available capacity, comprehension and 

decision quality suffer. This has direct implications for health equity. 

 

Cognitive load theory distinguishes three types: intrinsic load (inherent 

complexity of the task, such as understanding diabetes physiology), 

extraneous load (unnecessary demands imposed by poor presentation, such 

as complex jargon or cluttered layouts), and germane load (effort devoted 

to building useful schemas and long-term understanding). Health materials 

often impose high extraneous load, overwhelming limited working memory 

and leaving little room for germane processing—especially for those 

already facing high intrinsic demands from chronic illness management. 

Health literacy—the capacity to obtain, process, and understand basic 

health information—is distributed unequally across populations. 

Approximately 36% of U.S. adults have limited health literacy, with higher 

rates among older adults, racial/ethnic minorities, and individuals with 

lower educational attainment [12]. Low health literacy is consistently 

associated with poorer health outcomes, higher hospitalization rates, and 

lower use of preventive services [4]. 

However, the problem is not simply individual capacity. Many health 

materials impose unnecessarily high cognitive demands through complex 

language, numerical information, and unfamiliar concepts. Redesigning 

materials to reduce extraneous load—through plain language, visual aids, 

and clear numeracy—can improve outcomes across populations, with 

particularly large benefits for those with limited literacy [13]. By minimizing 

extraneous load, interventions free cognitive resources for germane 

learning, promoting equitable engagement. 

3. Cognitive Factors as Drivers of Health Disparities: 

Empirical Evidence 

3.1. Differential Responses to Health Messaging 

Experimental studies show that identical health messages can produce 

different responses depending on recipients' cognitive characteristics. For 
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example, a study of colorectal cancer screening messages found that 

numerical risk information improved screening uptake among high-

numeracy individuals but decreased uptake among low-numeracy 

individuals, who found the numbers confusing and anxiety-provoking [5]. 

This interaction between message format and cognitive capacity created a 

disparity where none existed before. 

Similarly, framing effects—whether information is presented in terms of 

gains (e.g., "mammography saves lives") or losses (e.g., "skipping 

mammography increases risk")—vary by population. A meta-analysis of 94 

studies found that gain-framed messages were more effective for 

prevention behaviors, while loss-framed messages worked better for 

detection behaviors [14]. However, these effects were moderated by 

education level, with less educated individuals showing smaller framing 

effects—suggesting that complex framing manipulations may be lost on 

those with limited cognitive resources. 

3.2. Cognitive Mediators of Socioeconomic Gradients 

Socioeconomic status (SES) gradients in health are well-documented, but 

the mechanisms remain debated. Emerging evidence suggests cognitive 

factors partially mediate this relationship. A longitudinal study of 10,308 

participants found that executive function—including working memory, 

inhibitory control, and cognitive flexibility—accounted for approximately 

30% of the SES-health gradient, even after controlling for traditional 

mediators like health insurance and health behaviors [15]. 

This finding aligns with research on scarcity and cognitive capacity. 

Mullainathan and Shafir's [7] work demonstrates that poverty itself imposes 

cognitive load, consuming attentional resources and reducing bandwidth 

for other tasks—including health management. This creates a vicious cycle: 

poverty impairs cognitive function, which undermines health behaviors, 

which perpetuates poverty. 

3.3. Cultural Cognition and Risk Perception 

Cultural cognition theory posits that individuals perceive risks in ways that 

cohere with their cultural values [16]. This has profound implications for 

health equity. For example, studies of vaccine hesitancy show that 

resistance is not simply a function of ignorance but often reflects culturally 

shaped worldviews about individual autonomy, government overreach, and 

trust in science [17]. 

These cultural cognitive patterns are not randomly distributed. They cluster 

in communities with particular histories and social structures. Interventions 

that ignore these cultural cognitive dynamics—simply providing more 

information—are unlikely to succeed and may even backfire, reinforcing 

resistance [18]. 

4. The Cognitive-Informed Equity Framework (CIEF) 

Based on the evidence reviewed above, we propose a Cognitive-Informed 

Equity Framework (CIEF) to guide the design, implementation, and 

evaluation of health interventions. The framework integrates three core 

principles. 

While individual components of the CIEF have roots in existing literature—

cognitive accessibility auditing draws from health literacy research [4][13], 

mental model mapping from medical anthropology and cultural psychiatry 
[9][10] and debiasing strategies from behavioral economics [19]—the CIEF's 

unique contribution lies in their systematic integration into a cohesive, 

actionable intervention design workflow. Previous approaches have 

typically addressed these elements in isolation, without explicitly linking 

them to reducing disparities among historically marginalized populations. 

By combining these principles into a structured process that prioritizes 

equity, the CIEF provides researchers and practitioners with a practical tool 

to ensure interventions are cognitively aligned, culturally respectful, and 

disparity-reducing. 

Fig.1.- Conceptual framework of the Cognitive-Informed Equity 

Framework (CIEF) 

 

4.1. Cognitive Accessibility Auditing 

Before implementation, interventions should undergo systematic auditing 

for cognitive accessibility. This involves assessing: 

a) Linguistic complexity: Is language plain, concrete, and familiar to 

the target population? (Flesch-Kincaid grade level ≤  6 

recommended) 

b) Numeracy demands: Are numerical concepts (risks, probabilities) 

presented in formats accessible to low-numeracy individuals? (e.g., 

using frequencies "1 in 100" rather than percentages "1%") 

c) Cognitive load: Is information chunked appropriately? Are key 

messages repeated? Is extraneous information minimized? 

d) Format accessibility: Are visual aids used appropriately? Is font size 

adequate? Is the layout clear? 

Cognitive accessibility auditing can be conducted through structured 

checklists combined with cognitive pretesting in target populations. 

4.2. Mental Model Mapping 

Effective interventions must engage with, rather than override, target 

populations' mental models. Mental model mapping involves: 

a) Elicitation: Using qualitative methods (interviews, focus groups, 

concept mapping) to understand how populations conceptualize 

health issues, causes, and treatments. 

b) Comparison: Identifying points of convergence and divergence 

between community mental models and biomedical models. 

c) Bridging: Designing interventions that respect community 

frameworks while introducing evidence-based concepts. This may 

involve using community terminology, addressing specific concerns, 

or framing recommendations in ways that align with existing beliefs. 

For example, a diabetes intervention in a Native American community 

might begin by understanding traditional beliefs about food and balance, 

then frame glycemic control in terms consistent with those beliefs, rather 

than imposing biomedical terminology [10]. 
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4.3. Debiasing Intervention Design 

Interventions can be designed to mitigate the impact of cognitive biases that 

contribute to health disparities. Strategies include: 

a) Choice architecture: Structuring choices to make healthy options the 

default or easiest path [19]. For example, automatic enrollment in 

health insurance programs dramatically increases coverage among 

low-income populations [20]. 

b) Commitment devices: Allowing individuals to bind themselves to 

future healthy behaviors, counteracting present bias [21]. 

c) Social norm messaging: Providing information about what others 

actually do (rather than what they should do) to counteract 

misperceptions. For example, correcting overestimates of peer 

substance use can reduce actual use [22]. 

d) Implementation intentions: Encouraging specific "if-then" plans 

(e.g., "If I finish breakfast, then I will take my pill") to bridge 

intention-behavior gaps [23]. 

These debiasing strategies must be carefully tailored to population 

characteristics and cultural contexts to be effective and ethical. 

5. Conclusion and Implications 

This article has argued that integrating cognitive science into health 

intervention design is essential for achieving health equity. The evidence 

reviewed demonstrates that cognitive factors—biases, mental models, and 

processing constraints—systematically contribute to health disparities, and 

that interventions designed with these factors in mind can produce 

meaningful improvements, particularly for historically marginalized 

populations. 

The Cognitive-Informed Equity Framework (CIEF) offers a practical guide 

for researchers and practitioners: audit interventions for cognitive 

accessibility, map target populations' mental models, and design debiasing 

strategies that align with rather than override community frameworks. 

Future studies should incorporate cognitive measures as standard covariates, 

test interaction effects between intervention type and cognitive 

characteristics, and develop validated tools for cognitive accessibility 

auditing. Funding agencies should prioritize research on cognitive 

mechanisms underlying disparities and on interventions designed from a 

cognitive-informed perspective. Health systems should incorporate 

cognitive accessibility standards into quality improvement processes. 

Patient education materials should undergo routine cognitive pretesting. 

Clinicians should be trained to recognize how cognitive factors may affect 

patients' understanding and decision-making. 

Ultimately, health equity requires not only fair distribution of resources but 

also fair distribution of cognitive accessibility—ensuring that all 

individuals, regardless of education, culture, or cognitive style, can access, 

understand, and act upon health information. By reimagining health 

interventions through a cognitive lens, we can move closer to this goal. 
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