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Uncertainty: a neglected 
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Health behaviors are critical determinants of the well-being of individuals and 
populations, and understanding the determinants of these behaviors has been 
a major focus of research. One important determinant that has received little 
direct attention in past health research is uncertainty: a complex phenomenon 
that pertains not only to scientific issues regarding the diagnosis, prognosis, 
prevention, and treatment of health problems, but also to personal issues 
regarding other important health-related concerns. Here, we  make the case 
for greater attention to uncertainty in health behavior theory and research, and 
especially to personal uncertainties. We discuss three exemplary types of personal 
uncertainty—value uncertainty, capacity uncertainty, and motive uncertainty—
which relate, respectively, to moral values, capacities to enact or change behaviors, 
and the motives and intentions of other persons or institutions. We argue that 
that personal uncertainties such as these influence health behaviors, but their 
influence has historically been obscured by a focus on other constructs such as 
self-efficacy and trust. Reconceptualizing and investigating health behavior as a 
problem of uncertainty can advance both our understanding of the determinants 
of healthy behaviors and our ability to promote them.
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Introduction

Francis Collins, former director of the NIH, recently called for greater investment in 
behavioral research (Welland and Kolata, 2021). Dr. Collins was responding to the fact that even 
though effective and safe COVID-19 vaccines were rapidly developed, extensively tested, and 
broadly disseminated, public adoption of vaccines and other recommended preventive behaviors 
was limited, leading to significant avoidable suffering and death. The pandemic has demonstrated 
the critical importance of understanding not only how to prevent and treat diseases such as 
COVID-19 but how to promote the human behaviors on which disease prevention and 
treatment depend. It has showed how problems such as miscommunication, misinformation, 
and mistrust can prevent people from adopting evidence-based preventive and therapeutic 
interventions (Cooney, 2022).

Empirical research over the past several decades has been motivated by this goal, and 
numerous theories have been developed to account for the many factors that influence health 
behaviors. However, we believe there is one factor that has received conspicuously little direct 
attention in past health behavior research and theory, despite its profound influence: uncertainty. 
A cross-cutting human experience, uncertainty has been investigated from many disciplinary 
perspectives—including communication science, economics, psychology, and sociology—and 
defined in somewhat different ways across disciplines; however, one useful definition construes 
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uncertainty as a psychological state consisting of the conscious, 
metacognitive awareness of ignorance about some issue or aspect of 
reality (Han et al., 2011). A diverse body of research on uncertainty, 
furthermore, has shown that uncertainty has important psychological 
effects. These effects can be positive or adaptive, as in experiences of 
hope, courage, seeking and savoring (Vazard, 2022; Gregory et al., 
2023), but more often uncertainty has negative or potentially 
maladaptive cognitive, emotional, and behavioral effects (Attema 
et al., 2013; Hillen et al., 2017; Anderson et al., 2019). In the domain 
of health and healthcare, the COVID-19 pandemic vividly illustrated 
how uncertainty about a health threat and its management can 
promote perceptions of vulnerability, mistrust of information, and 
feelings of fear and worry, as well as negative behavioral consequences 
such as refusal of recommended risk-reducing interventions and the 
spread of misinformation and disinformation.

However, uncertainty has received surprisingly little attention 
in health behavior theory and research. Major theories of health 
behavior highlight the important causal role of various 
psychological factors, such as the perceived risk of a health threat 
or the perceived benefit of risk-reducing action, health-related 
attitudes, beliefs about social norms, and others. However, these 
theories largely ignore the role of uncertainty; major health 
behavior theories seldom, if ever, mention uncertainty explicitly. Yet 
uncertainty about many different issues can influence health 
behaviors in important ways. For example, uncertainty about 
scientific issues such as the diagnosis, prognosis, prevention, or 
treatment of a health problem can promote pessimistic perceptions 
of its associated risks or the benefits of risk-reducing actions, and 
avoidance of decision making—hallmarks of a more general 
psychological phenomenon known as ambiguity aversion (Ellsberg, 
1961). Uncertainty about personal issues such as the moral or 
existential implications of a health problem may have similar 
effects, while uncertainty about other personal issues thought to 
be key determinants of health behavior (e.g., attitudes, beliefs about 
social norms)—could alter the influence of these factors.

Correspondingly, few published health behavior change interventions 
(Abraham and Michie, 2008; Michie et  al., 2011, 2013) have directly 
measured or targeted uncertainty. Furthermore, although uncertainty has 
been acknowledged as a critical focus of efforts to promote informed and 
shared decision making in medicine and to manage public health crises 
(Han et al., 2011; Spiegelhalter and Riesch, 2011; Carleton, 2016; Imber, 
2017; Han, 2021), the focus has been limited to scientific uncertainties and 
the provision of information to help resolve them (Han, 2021; Dahm and 
Crock, 2022). Much less attention has been devoted to personal 
uncertainties that cannot be resolved through the provision of information 
alone (Han et al., 2011; Imber, 2017).

The goal of this commentary is to make a case for expanding the 
focus of health behavior theory and research to include both greater 
attention to uncertainty in general and especially to personal uncertainty. 
Focusing on three exemplary personal uncertainties—value uncertainty, 
capacity uncertainty, and motive uncertainty—we briefly discuss how 
each influences health behavior but has been historically neglected. 
These are not the only personal uncertainties that warrant further 
investigation; however, we show how they represent fruitful starting 
points for future work. We  argue that greater attention to these 
uncertainties can broaden not only our understanding of the causes of 
health behaviors, but our capacity to change these behaviors and achieve 
better health for individuals and populations (Table 1).

Value uncertainty

One important personal uncertainty that influences health 
behaviors pertains to the fundamental human values that guide 
people’s decisions about these behaviors. This type of uncertainty—
which can be termed value uncertainty—affects many health decisions 
and behaviors, but especially those involving multiple scientifically 
reasonable options, unfamiliar outcomes, or tradeoffs between 
different benefits and harms. Adopting a given healthcare intervention 
or behavior requires people to weigh their personal values and 
determine which are most important to them. However, people are 
often uncertain about their own values, and this uncertainty can 
confound a wide variety of health decisions and behaviors. For 
example, uncertainty about the values of individual freedom vs. the 
collective good generates hesitation and controversy about vaccination 
and other recommended measures for managing COVID-19 and 
other public health crises (Dupont and Galea, 2022). Personal 
uncertainties about the value of future parenthood hinders decisions 
about fertility preservation options for adolescent cancer patients and 
their parents (Nahata et al., 2021) and choices concerning permanent 
(e.g., vasectomy) versus temporary measures for birth control among 
members of the general population. In the realm of disease treatment, 
personal uncertainty about the relative importance of the value of 
greater length vs. greater quality of life—and of numerous other 
desired health states—complicates medical decisions for patients with 
serious life-limiting illnesses such as cancer. As these examples 
illustrate, the objects of value uncertainty are diverse and related to 
cultural, social, and moral norms and beliefs.

Value uncertainty has thus been the implicit focus of calls for 
greater “values awareness” in end-of-life care (Fischhoff and Barnato, 
2019) and more general efforts to promote shared decision making 
(SDM) in healthcare. An integral component of SDM is “values 
clarification”: a process of “sorting out what matters to an individual 
relevant to a given health decision” (Witteman et al., 2016). Explicit 
and formal value clarification exercises have been incorporated into 
patient decision aids and shown to promote value-concordant 
decisions (Witteman et al., 2020) and reduce “decisional conflict”—
that is, “personal uncertainty about which course of action to take” 
(LeBlanc et al., 2009). Although value uncertainty is the core problem 
driving efforts to promote values awareness and shared decision 
making, it has seldom been labeled as such or called out explicitly. 
These efforts have instead focused on value conflicts themselves (e.g., 

TABLE 1 Contrasts between scientific and three types of personal 
uncertainty related to health.

Uncertainty 
domain

Uncertainty issue Related 
constructs

Scientific Diagnosis, prognosis, 

causes, treatment of 

specific health problems

Accuracy

Reliability

Validity

Personal: value 

uncertainty

Moral and ethical values Value awareness

Values clarification

Personal: capacity 

uncertainty

Capacity to enact or 

change behavior

Self-efficacy

Personal: motive 

uncertainty

Intentions and fidelity of 

others

Medical mistrust
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length vs. quality of life, or the expected utility of different health 
states)—that is, on the object as opposed to the subjective experience of 
this uncertainty.

A focus on personal values has brought needed attention to a 
critical component of medical decision making; however, we believe 
it has also diverted attention away from other aversive psychological 
effects of the uncertainty provoked by value conflicts. These aversive 
psychological effects include negative emotions such as dread, guilt, 
and regret, and behavioral responses such as information and decision 
avoidance (Hillen et al., 2017; Anderson et al., 2019). A singular focus 
on values—as opposed to personal uncertainty about these values—
has thus left unaddressed the task of helping people cope with these 
negative psychological effects and to accept and live with their 
uncertainty. This is just as important a task as values clarification given 
that conflicts between many personal values are fundamentally 
irresolvable, no matter how well-clarified they may be. People facing 
difficult health decisions are often left with some level of value 
uncertainty that must somehow be  palliated, not cured. To our 
knowledge, however, the palliation of value uncertainty has not been 
a focus of efforts to promote value awareness and shared decision 
making in healthcare. Addressing this gap requires expanding the 
focus of research and practice from values per se to people’s experience 
of uncertainty about these values.

Capacity uncertainty

A second important personal uncertainty pertains to individuals’ 
capacity to engage in health behaviors. This type of uncertainty has 
been partially captured through a large body of health behavior theory 
and research on the construct of self-efficacy. As originally 
conceptualized by Bandura, self-efficacy represents “People’s judgments 
of their capabilities to organize and execute courses of action required 
to attain designated types of performances”(Bandura, 1986). Subjective 
self-efficacy assessments determine whether any given behavior “will 
be initiated, how much effort will be expended, and how long it will 
be sustained in the face of obstacles and aversive experiences”(Bandura, 
1977). Self-efficacy can be directed toward a variety of capacities and 
goals, and empirical research supports its causal role in the initiation 
and maintenance of various health-promoting behaviors. It is also 
among the most influential predictors of health behavior in many 
studies of health behavior theory (Williams and Rhodes, 2016).

Yet as important as research on this construct has been, it has 
disregarded the important dimension of uncertainty in people’s 
judgments of their behavioral capacities. Regardless of how individuals 
might judge their capabilities to organize and execute a given course 
of action, they may be uncertain about these judgments; they may not 
be sure about their ability to behave in a particular way or achieve 
some specified goal or what exact rating they should provide on a 
self-efficacy measure. As the literature on pluralistic ignorance 
suggests, people are often uncertain about their actual abilities to 
adopt behaviors contrary to perceived social norms (Prentice and 
Miller, 1996). This distinct, second-order uncertainty—pertaining to 
self-efficacy assessments themselves—may alter their effects on health 
behaviors. However, this higher-order uncertainty is not captured in 
health behavior theories or existing measures of self-efficacy—which 
instead assume certainty in people’s assessments of their capacity to 
engage in specific behaviors.

We believe this assumption is questionable and that health 
behavior theory and research should be expanded to capture people’s 
uncertainty about their self-efficacy. A broader focus on uncertainty 
could help account for limitations in the explanatory power of self-
efficacy, which might otherwise be attributed to measurement error 
or other factors. Such an expanded focus, however, requires reliable 
and valid methods of measuring uncertainty about self-efficacy—
which might include novel measures or new analytic approaches to 
“do not know” responses on existing self-efficacy measures. The latter 
approach has been advocated for in studies of risk perceptions—
another important behavioral determinant for which second-order 
uncertainty (about risk perceptions themselves) can provoke distinct 
behavioral responses (Han et al., 2006; Hay et al., 2021). A similar 
focus on people’s uncertainty about their self-efficacy directs attention 
to the question of what causal factors and pathways determine the 
level of this uncertainty and its psychological effects. Research to 
answer this question can expand not only our understanding of health 
behavior but our ability to change these behaviors.

Motive uncertainty

A third important type of personal uncertainty, and one with 
direct relevance to health equity as well as health decisions and 
behaviors, pertains to the motives—that is, the underlying intentions 
and fidelity—of other persons and institutions including health 
experts. For example, there may be  uncertainty about whether 
physicians’ recommendations are motivated by financial incentives or 
whether a given healthcare provider treats all patients equally, 
regardless of demographic factors such as age and race. This type of 
uncertainty has been the implicit focus of research on several 
phenomena. Principal among these is medical mistrust, a 
phenomenon captured by various related constructs, including 
mistrust and distrust in medicine (Hall et al., 2001, 2002), healthcare, 
healthcare providers, the medical system, and medical science (Siegrist 
and Zingg, 2014; Jaiswal and Halkitis, 2019; Baker, 2020; Breakwell, 
2020). Medical mistrust has been construed in several ways (Govier, 
1994; Armstrong et al., 2008), but one general definition is “the belief 
that the entity that is the object of mistrust is acting against one’s best 
interest or well-being” (Jaiswal and Halkitis, 2019). Empirical research 
suggests that mistrust in health care providers and institutions (Jaiswal 
and Halkitis, 2019) is an important cause of various negative 
outcomes, including adverse health states, patient experiences with 
care, and avoidance of healthcare, whereas trust is an important cause 
of various positive outcomes (Birkhäuer et al., 2017).

Mistrust is arguably not the root cause of these outcomes but an 
intervening variable—a negative psychological response to a more 
fundamental factor: uncertainty about the motives of others. Medical 
mistrust represents a specific negative response to uncertainty about 
the motives of medical providers or experts—a pessimistic appraisal 
of the fidelity of medical professionals, institutions, or systems to an 
individual’s personal interests (Hall et al., 2001, 2002). But mistrust is 
not the only psychological response to motive uncertainty; trust or 
faith in medical experts are also possible. Which of these responses 
predominates in any medical situation depends on numerous factors 
including individuals’ other responses to motive uncertainty (e.g., 
information seeking, relationship building), as well as the nature and 
quality of their past and current interactions with medical experts.
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Conceptualizing medical mistrust as not simply a cause of health 
behaviors but an effect of motive uncertainty can expand our 
understanding by directing attention upstream, to the causal 
antecedents and pathways that produce motive uncertainty itself, and 
that lead from uncertainty to mistrust. More research is needed to 
answer the critical question of not only how trust and mistrust 
influence adoption and maintenance of health-related behaviors, but 
how and why motive uncertainty arises and produces mistrust in the 
first place, as opposed to other potential outcomes. Various factors—
including systemic racism, personal and vicarious life experiences, 
intersubjective norms, empathic communication, and others—may 
increase or decrease motive uncertainty and moderate or mediate its 
effects on medical mistrust or trust. We believe that shifting the focus 
from mistrust to the motive uncertainty that causally precedes it may 
ultimately promote the development of interventions that 
meaningfully address sources of medical mistrust and enhance the 
adoption of healthier behaviors by individuals and populations.

Discussion

Uncertainty is a critical but often neglected determinant of health 
behaviors and decisions, and we  have argued that three types of 
personal uncertainty in particular—value, capacity, and motive 
uncertainty—have received insufficient attention in past health 
behavior research and theory. We believe that solving this problem—
acknowledging uncertainty as a fundamental determinant of health 
behavior—has potential benefits for health care research and practice, 
but realizing these benefits will require additional research to address 
three broad needs.

The first need is to develop reliable and valid measures of the 
uncertainties experienced by patients, members of the public, and 
other key stakeholders. Ideally, such measures should also assess 
different types of uncertainty, including not only scientific uncertainty, 
but various personal uncertainties including value, self-efficacy, 
motive uncertainty, and many others. Development of such measures 
will also require further work exploring the nature of ‘uncertainty’ in 
different settings such as those discussed here. Additional research is 
also needed to improve the measurement of individual differences in 
“uncertainty tolerance”—an important construct signifying the set of 
individuals’ negative and positive psychological responses to 
uncertainty—which may moderate the effects of different uncertainties 
on health behavior (Hillen et al., 2017).

The second important need, which builds upon the first, is to 
expand empirical research to elucidate the causal factors and pathways 
that link uncertainty and health behaviors, and to expand existing 
health behavior theories to explicitly account for uncertainty. More 
research is needed to elucidate why and how various uncertainties 
arise and what factors both moderate and mediate their effects on 
health behaviors. The ultimate need is to clarify how uncertainty 
relates to other key constructs in theories of health behavior, and to 
integrate uncertainty within these theories. At a minimum, health 
behavior theories may need to acknowledge the potential role of 
uncertainty more explicitly as a moderator the influence of various 
established factors—such as self-efficacy, perceived risk, and many 
others. But health behavior theories may also need to be revised and 
expanded to include uncertainty alongside these other factors.

The third and most important need for both clinical and public 
health practice is to develop new interventions to address uncertainties 

that impede people’s adoption of healthy behaviors and thereby promote 
well-being. We have focused on value, capacity, and motive uncertainties, 
but many other personal uncertainties also influence health behaviors 
and represent important targets for behavior change interventions. 
Different uncertainties may require different interventions; for example, 
addressing value uncertainty may require interventions to help people to 
tolerate conflicting values, while addressing motive uncertainty may 
require interventions that can help healthcare professionals to engage 
more effectively with communities to build trusting relationships (Kraft 
et al., 2018). However, a common element of interventions that target 
uncertainty to promote behavior change is a fundamental shift in the 
focus and goals of intervention: from informational to non-informational 
strategies aimed not at convincing people to adopt a behavior, but at 
working with them to manage their uncertainties about these behaviors. 
When possible, uncertainties that discourage healthy behaviors should 
be reduced. However, many personal uncertainties—e.g., about which 
values ought to guide a particular decision, how capable one is of 
successfully enacting a given healthy behavior, or whether a health expert 
making a recommendation is acting in one’s best interests—cannot 
be reduced with more information. Promoting behavior change requires 
emotional and relational support aimed at palliating rather than curing 
these uncertainties—that is, helping people accept and cope with them. 
More research is needed to identify the most effective strategies to 
achieve these goals.

Importantly, making uncertainty a more central focus of health 
behavior research, theory, practice, or policy does not require 
replacing existing health behavior theories or constructs such as 
values, self-efficacy, or medical mistrust, nor does it require 
abandoning strategies that are based upon them. It requires 
expanding these efforts by integrating the construct of uncertainty 
more explicitly and directly within them—that is, treating health 
behavior change and relationships with health care systems as a 
problem, in part, of uncertainty. Establishing the value of such an 
expanded focus will require more research; however, we believe it will 
ultimately enhance both our understanding of health behaviors and 
our ability to intervene to promote behaviors that improve the health 
of individuals and populations.
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