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Abstract

Objective: Having a strong sense of purpose in life is associated with positive health behaviors. 

However, the processes through which purpose leads to health are unclear. The current study 

compared neural responses in individuals with higher vs. lower purpose when making health-

related decisions in response to messages encouraging health behavior change.

Methods: 220 adults with a sedentary lifestyle who were likely to feel conflicted in response to 

health messages underwent fMRI while viewing messages encouraging physical activity and 

indicated the self-relevance of the messages. We focused on activity within dorsal anterior 

cingulate cortex (dACC), anterior insula (AI), dorsolateral prefrontal cortex (DLPFC), and 

ventrolateral prefrontal cortex (VLPFC) as identified by meta-analytically defined maps of regions 

previously implicated in conflict-related processing, while participants considered the self-

relevance of the messages.

Results: Individuals with higher (vs. lower) purpose showed less activity in dACC, AI, DLPFC, 

and VLPFC while making health-decisions. Lower brain response in these regions mediated the 

effect of higher purpose on greater endorsement of the messages.

Conclusions: Individuals with strong purpose may be less likely to experience conflict-related 

regulatory burden during health decision-making, which may in turn allow them to accept 

conflicting yet beneficial health messages. Reduced brain reactivity in dACC, AI, DLPFC, and 

VLPFC may reflect reduced conflict-related processing during health decision-making relevant to 

longer-term lifestyle goals. This adds to mounting evidence linking purpose and a range of 

positive health- related outcomes, as well as evidence suggesting that dACC, AI, DLPFC, and 

VLPFC track conflict-related processes relevant to longer-term goals and values.
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Having a strong sense of purpose in life, or a set of goals derived from an individual’s core 

values, is associated with reduced risk of chronic conditions such as cognitive impairment 

(Lewis, Turiano, Payne, & Hill, 2017), stroke (Kim, Sun, Park, & Peterson, 2013; Yu et al., 

2015), cardiovascular events (Cohen, Bavishi, & Rozanski, 2016), better physical and 

biologic functioning such as reduced allostatic load (Zilioli, Slatcher, Ong, & Gruenewald, 

2015), enhanced glucoregulation (Hafez et al., 2018), and reduced risk of mortality (Boyle, 

Barnes, Buchman, & Bennett, 2009). Further, health benefits of having stronger purpose in 

life may be attributable to focused attention to and engagement in healthier behaviors. 

Supporting this view, stronger purpose in life is associated with greater likelihood of using 

preventative health services (Kim, Strecher, & Ryff, 2014), increased medication adherence 

(Musich, Wang, Kraemer, Hawkins, & Wicker, 2017), and more physical activity (Hooker & 

Masters, 2014). Together, previous studies support the health benefits of having strong 

purpose in life. Yet, the processes underlying the link between purpose and health relevant 

outcomes remain unclear. The current study tested whether people with a stronger sense of 

purpose in life might be more receptive to health messages, specifically focusing on physical 

activity behavior given its strong links to improved mental, physical, and behavioral health 

outcomes including reduced risk of several leadings causes of death (e.g., heart disease and 

cancer; Guilbert, 2003; Manley, 1996).

One key challenge to changing people’s health behaviors is the classic dilemma that those at 

highest risk for disease and most in need of change (e.g., increased physical activity), tend to 

be the most resistant to the idea of change when confronted with health messages (Resnicow 

& McMaster, 2012). People may resist self-relevant health messages due to conflicting 

motivations: On one hand, self-improvement motives can drive individuals to endorse the 

relevance of a helpful health message, and in turn choose to change a health risk behavior 

(Sedikides & Hepper, 2009). On the other, self-enhancement motives can make people feel 

defensive and deny the self-relevance of the health message because acknowledging one’s 

unhealthy behavior can threaten their sense of self-worth (Cohen & Sherman, 2014; 

Sherman & Cohen, 2006). Together, these competing motivations increase a person’s 

ambivalence and make decision-making processes more effortful. Unfortunately, those at 

highest risk are often most defensive (Sherman & Cohen, 2006). As such, we focused our 

investigation on sedentary individuals, a group likely to experience such threat in response to 

messages about physical activity.

This type of conflict often occurs quickly and people tend to resolve the conflict by 

adjusting their psychological views to be more consonant with a positive self-view (Steele, 

1988). Further, defensiveness can push people to feign indifference even when they might be 

consciously aware of the conflicted feelings. For these reasons, health-message induced 

decisional conflicts are often difficult for people to consciously detect and report accurately. 

In addition, self-reports require people to retrospectively reflect on the message during 

exposure, but report after the exposure has occurred, when psychological processes such as 

defensiveness have already altered cognitions. For these reasons, we used functional 

magnetic resonance imaging (fMRI) to capture message-induced processes in real-time that 

might be otherwise difficult to assess with self-reports.
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Past health decision-making studies have shown that reduced conflict in decision-making 

can lead to positive outcomes, such as a better emotional experience (Knops et al., 2013; 

O’Connor & Jacobsen, 2007; O’Connor, Jacobsen, & Stacey, 2002; Stacey et al., 2011), less 

regret about decisions (Brehaut et al., 2003; Hu et al., 2008), and less delay in making 

decisions (O’Connor & Jacobsen, 2007). Importantly, decreased conflict predicted greater 

likelihood of adherence to health regimens (Graham, Haworth, Chorney, Bance, & Hong, 

2015), suggesting a greater openness to change.

Decisional conflict arises in part when people are unclear about their core values and goals 

(e.g., Decisional Conflict Scale; O’Connor, 1995). By contrast, one’s purpose in life is a 

function of goals associated with core values, providing clearer direction in an environment 

replete with choices and resulting conflict (Hill, Edmonds, Peterson, Luyckx, & Andrews, 

2016; Kashdan & McKnight, 2013; McKnight & Kashdan, 2009). Goal clarification is 

considered a key initial step in decision-making (Brown, 2012; Mann, Harmoni, & Power, 

1991). Thus, people with a higher sense of purpose may experience less decisional conflict 

from messages encouraging longer-term lifestyle changes in the domain of personally-

relevant behaviors.

If stronger purpose in life is associated with reduced decisional conflict, then it therefore 

follows that purpose should be associated with reduced conflict-related neural activity 

during health decision-making relevant to longer-term lifestyle changes. Conflict-related 

neural processing involves activity in multiple brain regions, and our focal ROIs are often 

active in decision-making contexts (Sanfey, Rilling, Aronson, Nystrom, & Cohen, 2003), 

likely indexing multiple psychological processes. Key regions include dorsal anterior 

cingulate cortex (dACC) previously associated with conflict-specific monitoring (Botvinick, 

Nystrom, Fissell, Carter, & Cohen, 1999), anterior insula (AI), previously associated with 

arousing emotional states while experiencing conflicts (Harlé, Chang, van ‘t Wout, & 

Sanfey, 2012), dorsolateral prefrontal cortex (DLPFC), associated with maintenance of 

cognitive demands during conflictive states (MacDonald, Cohen, Stenger, & Carter, 2000), 

and ventrolateral prefrontal cortex (VLPFC), associated with conflict-driven cognitive 

control (Egner, 2011).

Activity in dACC, AI, and DLPFC has been deeply studied in the context of immediate 

conflict in behavioral response during cognitive tasks (Nee, Wager, & Jonides, 2007). 

However, these regions are also implicated in longer-term conflict processing, such as when 

dealing with conflicting information in relation to the self (Bush, Luu, & Posner, 2000), 

reappraising self-relevant items (Giuliani, Mann, Tomiyama, & Berkman, 2014), and biased 

self-processing (Kircher et al., 2000). Therefore, activity in these regions may also represent 

conflict processing in relation to the self, and/or more generally, longer-term conflict 

processing relevant to lifestyle goals and changes. Together, increased activity in these 

regions is associated with cognitive effort (Botvinick, Braver, Barch, Carter, & Cohen, 

2001), consistent with the idea that conflicts may interfere with the ease of message 

acceptance.

A second possibility is that purpose does not alter conflict, but rather directly alters 

anticipated neural signals associated with other forms of self-relevance judgments and 
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positive valuation when making health related decisions. If purpose operates through these 

pathways, then one would expect to see greater activity within the medial prefrontal cortex 

(MPFC) and posterior cingulate cortex (PCC), previously associated with self-relevance 

(Murray, Schaer, & Debbané, 2012) (SI 2), and ventromedial prefrontal cortex (VMPFC) 

and ventral striatum (VS), previously associated with reward/positive valuation (Bartra, 

McGuire, & Kable, 2013), rather than within our focal ROIs in dACC, AI, DLPFC, and 

VLPFC.

In this study, participants were exposed to self-relevant health messages to test whether a 

stronger sense of purpose in life was associated with an increased likelihood of endorsing 

the health messages, and to examine the neural pathways supporting these effects. To this 

end, we examined the relationship between purpose in life and neural activity during 

exposure to health messages. Finding evidence for decreased brain activity within dACC, 

AI, DLPFC, and VLPFC, which have been robustly associated with conflict, an additional 

analysis tested if these brain responses mediated the association between higher purpose and 

increased endorsement of health messages.

Method

Participants

We recruited sedentary and obese/overweight adults for whom health advice about physical 

activity is most self-relevant and likely to trigger feelings of conflict (n=220; mean 

age=33.75 years, SD=11.62; 144 females; 96 Black, 86 White, 16 Asians, 9 Hispanic, 13 

Other; mean years of education=15.88 years, SD=2.97).1 Participants responded to an online 

advertisement and flyers for a study on “daily activities” to avoid selection bias related to 

individual health status. Eligibility criteria included engagement in less than 200 minutes of 

walking, moderate, and vigorous physical activity throughout the seven days prior to the 

screening using a short form International Physical Activity Questionnaire (IPAQ), 2) a body 

mass index (BMI) over 25, derived from self-reported weight and height, standard fMRI 

scanning criteria (no metal in body, not claustrophobic, not pregnant/nursing, right-handed), 

no current use of illicit drugs or psychotropic medications, and no history of serious 

psychiatric/medical conditions. Participants with usable data were included in final message 

rating outcome analyses (n=204), neural outcome analyses (n=177), and analyses linking 

neural and message rating outcomes (n=176). The study was approved by the University of 

Pennsylvania Institutional Review Board.

Procedure

Participants visited the laboratory for the baseline appointment and an fMRI appointment 

approximately 10 days later (M=9.60 days, SD=5.00). At baseline, all participants provided 

informed consent and self-reported their level of purpose in life. During the following fMRI 

appointment, participants were presented with a series of health messages encouraging 

health behavior change.2 All measures were embedded among other tasks and surveys not 

The rest of authors declare no conflict of interest.

Kang et al. Page 4

Health Psychol. Author manuscript; available in PMC 2020 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



reported here. Self-reports were collected using an online survey tool (Qualtrics), and 

scanner tasks were presented using PsychoPy2 (Peirce, 2007).

Measures and tasks

Purpose in life.—Individual differences in purpose in life were measured by a modified 

seven-item version of the Psychological Well-Being Scales (Ryff, 1989) that showed 

reliability and validity in nationally representative samples (Abbott et al., 2006; Ryff, 2014). 

Participants rated the degree to which they agreed with statements such as “I have a sense of 

direction and purpose in life,” rated on a 1 (strongly disagree) to 6 (strongly agree) scale. 

Scores were averaged across seven items, with higher scores reflecting a greater sense of 

having purpose in life (Cronbach α =.79).

Health messages fMRI task.—During the fMRI appointment, participants completed 

the health messages task in which they viewed and listened to 30 messages that suggested 

various reasons and strategies to increase physical activity. The effects of purpose on 

responses to three different categories of messaging were tested, including: 1) messages 

highlighting risks associated with being sedentary (10 risk messages; e.g., “Sedentary people 

like you are at serious risk for heart disease.”), 2) reasons to become more active (10 why 
messages; e.g., “You can lower your risk of getting cancer if you start to exercise 

regularly.”), and 3) strategies to become more active (10 how messages; e.g., “Make a habit 

of walking up and down the stairs whenever you can.”). As within-subjects contrasts to 

facilitate fMRI analysis, three sub categories of 30 control messages paralleled the health 

message subcategories, including messages highlighting risks (n=10), reasons (n=10), and 

strategies (n=10) regarding other daily behaviors unrelated to physical activity. Two runs (15 

health and 15 control messages in each run) were presented in a randomized order, 

containing trials consisting of a health/control message (8s) and a self-relevance rating (4s). 

Each trial was separated by a fixation rest period (3s); every fifth trial was separated by a a 

longer (10s) period of rest. Message texts were accompanied by a simple pictogram and 

audio of the text to control for reading speed. All message types were controlled for reading 

levels using the Simple Measure of Gobbledygook (SMOG) grade and argument strength. 

The stimuli and detailed instructions for the health messages fMRI task can be downloaded 

from https://github.com/cnlab/purpose/tree/master/health%20messages%20task. Data 

relevant to the central analyses can be found on https://github.com/cnlab/purpose/tree/

master/data.

Health messages endorsement.—Outside the scanner, participants were presented 

with the same messages they saw during the health messages fMRI task, and rated the 

degree to which they agreed with each message (agree ratings) and felt confident that they 

could do what the message was recommending (confidence ratings) using a scale ranging 

from 1 (strongly disagree) to 5 (strongly agree). The agree and confidence ratings within 

each message type category were highly correlated (rmean=.60, ps<.0001) and were 

1This study was a part of a larger investigation that focused on the orthogonal question of self-transcendence effects on health 
behavior change (Kang et al., 2018). Kang et al. focused on experimentally manipulating self-transcendent orientations, and the 
current results remained parallel controlling for the self-transcendence manipulations. No prior report examined individual differences 
in purpose in life using this dataset.
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combined to create mean message endorsement scores (see supplemental information [SI] 1 

for results of each endorsement type).

Demographics.—At the end of the baseline visit, participants self-reported their age, sex, 

ethnicity, and years of education. The ethnicity variable was converted into a binary variable 

indicating Black (the majority of the current sample) vs. non-Black status. Purpose in life 

was significantly associated with ethnicity, such that Blacks reported higher purpose than 

non-Blacks (r=.207, p=.002). Therefore, ethnicity was controlled for in all analyses. Purpose 

was not associated with age, sex, or education (ps>.10).

Analysis Plan

Separate regression analyses tested the links between purpose in life, neural activity within 

our focal ROIs including dACC, AI, DLPFC, and VLPFC (chosen for their roles in conflict 

and reward using neurosynth.org), and health message endorsement. Further, we also 

analyzed other potentially relevant ROIs associated with reward, self-relevance, salience, 

and executive processing (SI 2, 3). First, the association between purpose in life and health 

message endorsement was tested. Second, the associations between purpose in life and 

neural activity in key ROIs, while considering the self-relevance of the health messages, 

were tested. Finally, given evidence that purpose in life was associated with decreased 

activity within the maps of regions implicated in conflict-related processing including 

dACC, AI, DLPFC, and VLPFC, the indirect effect of purpose in life on increased message 

endorsement through reduced neural responses in these regions was tested.

The coefficient of determination (R2, R2
adjusted), beta coefficients (β), and 95% confidence 

intervals (CI) are reported. All reported p values are two-tailed. All analyses were performed 

in R (v3.0.1, www.r-project.org) using the R-studio interface (v0.98.1103).

fMRI data acquisition, preprocessing, and modeling.—The imaging data were 

acquired on 3 Tesla Siemens Trio scanners equipped with a 32 or 64 channel head coil. The 

head coil type was not associated with any of the neural outcomes (ps>.10). Participants 

were self-guided through two runs of the health messages task (run1=376, run2=344 

volumes, 720 volumes total), and one run of the self localizer task (308 volumes) (SI 2).

High-resolution T1-weighted structural images were collected using an MPRAGE sequence 

(TI=1,100ms, 160 slices, slice thickness=1mm, voxel size=0.9 × 0.9 × 1). T2*- weighted 

functional images were recorded (repetition time=1,500ms, echo time=25ms, flip angle=70°, 

−30° tilt relative to AC-PC line, 54 slices, field of view=200mm, slice thickness=3mm, 

multiband acceleration factor=2, voxel size=3.0 × 3.0 × 3.0 mm).

The anatomical and functional data were acquired and preprocessed using a standard 

processing stream using Statistical Parametric Mapping (SPM8; Wellcome Department of 

Cognitive Neurology, Institute of Neurology, London, UK) for all stages apart from the 

initial despiking, which was carried out using the 3dDespike program as implemented in the 

AFNI toolbox. Differences in time of acquisition were corrected using a sinc interpolation 

algorithm with the first slice as reference. Data were spatially realigned to the first slice of 

each volume, and co-registered to functional and structural images using two six-parameter 
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affine stages. The mean image across all blood oxygen level-dependent (BOLD) functional 

images was registered to high-resolution T1 images (total of 12 parameter affine). Following 

co-registration, the high-resolution T1 images were segmented into gray matter, white matter 

and cerebrospinal fluid to create a brain mask used to determine voxels to be included in 

first and second-level models. Structural and functional images were then normalized to the 

skull-stripped MNI template (“MNI152_T1_1mm_brain.nii”) from the FMRIB Software 

Library (FSL). In the final preprocessing step, the functional images were smoothed using a 

Gaussian kernel (8-mm FWHM). To allow for the stabilization of the BOLD signal, the first 

five volumes (7.5s) of each run were discarded before analysis. Movement parameters (six 

rigid-body parameters, three for translation and three for rotation) derived from spatial 

realignment were included as nuisance regressors in all first-level models. Data were high 

pass filtered with a cutoff of 128s.

The health messages task was modeled including regressors for each message type (risk 
messages about health, why to be less sedentary and more active, how to be less sedentary 

and more active, risk messages about other daily activities, why to perform other daily 

activities, how to perform other daily activities) and the corresponding response periods. 

Parameter estimates of activity during the response periods (i.e., self-relevance ratings) of 30 

health messages were compared with the response periods of 30 everyday activity control 

messages for each person within subjects using MarsBaR (Brett, Anton, Valabregue, & 

Poline, 2002), and converted to percent signal change. Second-level random-effects models 

were constructed by averaging across participants and were submitted to a further ROI 

analysis described below.

ROI analysis.—A functionally defined map of conflict-related activity was extracted from 

the online database Neurosynth (www.neurosynth.org) (Yarkoni, Poldrack, Nichols, Van 

Essen, & Wager, 2011). Neurosynth automatically synthesizes published fMRI data 

(413,429 activations reported in 11,406 studies as of February 2018). Using meta-analytic 

procedures, Neurosynth allows the users to search common activation patterns during 

psychological states with representational search terms. Our primary ROIs were derived 

from the search term ‘conflict’ (273 studies; using Neurosynth’s default threshold p<.01, 

corrected). This map included activity in the dACC, bilateral AI, right DLPFC, right 

VLPFC, ACC, and PCC associated with conflict processing for reverse inferences (Figure 

1A). A ‘reverse inference map’ was also derived from the search term ‘reward’ (671 studies; 

using Neurosynth’s default threshold p<.01, corrected), which included VS, VMPFC, and 

ventral tegmental area (Figure 1B).

In addition to the primary a priori ROI analyses, exploratory whole-brain analyses were 

done for regions associated with purpose in life. Whole-brain analyses of neural activity 

during health messages task across message types (SI 5, 6) and regions associated with 

purpose (SI 7, 8) are reported in supplementary information.
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Results

Effects of Purpose in Life on Health Message Endorsement

The first analysis tested whether individual differences in purpose in life were associated 

with the likelihood of endorsing the health messages following message exposure. As noted 

above, given that Black and non-Black participants showed different levels of purpose in 

life, race was controlled for in all analyses. Regression analyses revealed that participants 

with a higher (vs. lower) sense of purpose were more likely to endorse the self-relevance of 

the how messages that suggested specific ways for the participant to become more active 

(R2=.058, R2
adjusted=.049, β=.201, t(201)=2.869, p=.005, 95% CI [.032, .174]), as well as 

why messages that explained why one should become more active and less sedentary 

(R2=.034, R2
adjusted=.024, β=.140, t(201)=1.972, p=.050, 95% CI [0, .151]). However, 

purpose was not associated with risk message ratings that highlighted the risk of staying 

sedentary (R2=.005, R2
adjusted=−.005, β=.065, t(202)=.902, p=368).

Effects of Purpose in Life on Neural Activity during Health Message Exposure

Next, the link between purpose and brain responses within dACC, AI, DLPFC, and VLPFC, 

identified using the meta-analytically defined (i.e., Neurosynth) conflict mask, while 

considering the self-relevance of health messages was tested. Brain activity during the three 

health message types (how, why, risk), compared to corresponding control message types, 

were used as an outcome variable in three separate regression models.

Higher (vs. lower) purpose in life was associated with attenuated activity within the mask 

while viewing the how health messages compared to how control messages (R2=.026, 

R2
adjusted=.015, β=−.164, t(174)=−2.138, p=.034, 95% CI [−.032 −.001]), with particularly 

robust effects in dACC, right AI, right DLPFC, and right VLPFC (SI 3, 4). However, 

purpose was not associated with activity within these regions while viewing the why 
(p=.474) or risk messages (p=.552).

Additional analyses tested whether purpose was related to neural responses within VS and 

VMPFC (defined based on a Neurosynth search associated with the term “reward”), or other 

regions chosen for their roles in self-related processes, salience, and executive processing, 

when considering the self-relevance of health messages. Purpose in life was not associated 

with brain activity in any of these additional brain ROIs (ps>.50; SI 3, 4).

Neural Activity Mediating the Purpose Effects on Message Endorsement

Finally, an indirect effect model was tested whereby the effect of purpose on increased 

health message endorsement is mediated by lower activity in dACC, AI, DLPFC, and 

VLPFC while considering the self-relevance of messages, using bootstrapping (Preacher & 

Hayes, 2008). Based on significant links between purpose in life and how message ratings of 

self-relevance, and neural activity during exposure to how messages, analyses focused on 

ratings and neural activity associated with how health messages. Results from the 

bootstrapped estimates of the indirect effect showed a significant indirect effect of purpose 

on increased endorsement of health messages through decreased neural activity in brain 
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regions identified using the neurosynth ‘conflict’ map during health message exposure (bias-

corrected confidence intervals: .0006 to .0360 which does not contain 0).

Discussion

Purpose in life is associated with positive health outcomes, however, the processes through 

which purpose promotes health have been unclear. Kashdan and McKnight (2014) suggest 

that, “A person with a clearly defined purpose ought to... have less difficulty deciding 

between competing options when reflecting on her purpose.” The current study supports this 

cognitive account for the link between purpose and health: Making healthy decisions might 

be less conflicting, and hence less effortful, for people with a stronger sense of purpose in 

life, compared to those with vague or no sense of values or direction.

The current study found that people with greater (vs. lower) purpose showed less activity in 

a set of brain regions including dACC, AI, DLPFC, and VLPFC, chosen for their role in 

conflict processing during health decision-making, which in turn predicted greater 

endorsement of self-relevant health advice.

Adhering to a healthy lifestyle requires the ability to consistently make choices in the midst 

of conflicting and competing options. Individuals with strong life purpose may experience 

less conflict when deciding to, for example, get their cholesterol level checked (Kim et al., 

2014) or start exercising (Hooker & Masters, 2014). Further, dealing with conflicting 

information in relation to the self is a specific from of self processing that implicates some 

of the key ROIs we focused on (e.g., dACC; Bush et al., 2000). Although the current neural 

data cannot directly identify the source of the conflict, self-relevance might reduce conflict 

by biasing attention during decision-making that involves conflicting choices.

Health messages are often generally categorized into why to engage in a health action, and 

how to engage in a health action (suggesting various strategies one could use). In the current 

study, the effect of purpose in life was strongest when participants were exposed to how 
messages. One possibility is that how messages may be more concretely tied to decision-

making processes and hence the experience of decisional conflict most relevant to purpose. 

It may also be the case that how messages are most concretely relevant to enacting a broader 

purpose (e.g., to stay healthy in order to help friends and family). By contrast, people with a 

high vs. low sense of purpose may be less affected by suggestions about why a person needs 

to be more active, because they already have a “why” for their actions, and new reasons why 

may be orthogonal to each individual’s specific life purpose. Consistent with Friedrich 

Nietzsche’s assertion that “He who has a why to live can bear almost any how.” (Frankl, 

1963), it is possible that participants who have stronger purpose in life are more open to 

suggestions for how to live a longer and healthier life. In other words, the broader “why” 

provided by life purpose, may provide intrinsic motivation and openness to accept skill- and 

information-based “how” messages, even if the specific messages themselves are not seen as 

subjectively rewarding (no differences were detected within brain regions such as VS and 

VMPFC, and MPFC and PCC, chosen for their roles in reward and self-relevance 

respectively, according to purpose in life). Therapeutic approaches such as Motivational 

Interviewing and Acceptance and Commitment Therapy are consistent with this perspective 
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(Resnicow et al., 2002). In other words, our results are most consistent with the idea that 

greater purpose may reduce self-related conflicts or negative responses to messaging; dACC 

has been associated with dealing with conflicting information in relation to the self (Bush et 

al., 2000), DLPFC with reappraising self-relevant items (Giuliani et al., 2014), and AI with 

biased self-processing (Kircher et al., 2000). Purpose may help alleviate these types of 

reactions, and in turn facilitate positive outcomes. Related to this point, these findings are 

broadly consistent with past research showing a reduction in ACC activity among people 

with more (vs. less) religious conviction when administered a Stroop task (Inzlicht, 

McGregor, Hirsh, & Nash, 2009). Religiosity also has been associated with greater purpose 

in life across religions, gender, nationality, and race (Rizvi & Hossain, 2017). The current 

findings extend this work, by suggesting that activity in dACC, AI, DLPFC, and VLPFC 

tracks conflict processing relevant to longer-term life goals and values beyond more 

immediate behavioral conflict. Experiencing conflict often accompanies negative feelings 

such as emotional discomfort and pain (Jehn & Mannix, 2001). Therefore, reduced conflict-

related pain could result in extra cognitive resources needed to focus and persevere through 

emotional and physical challenges. Consistent with this idea, the primary neural conflict 

regions evaluated in this study included the dACC and AI, that are also implicated under 

different circumstances in processing emotional (Eisenberger, Lieberman, & Williams, 

2003) and physical pain (Wager et al., 2013). Having strong purpose in life can help manage 

physical pain experienced during post-knee surgery recovery (Smith & Zautra, 2004) and 

heat or cold habituation (Smith et al., 2009). Thus, future studies may explicitly test the link 

between purpose in life and pain in various health-related contexts (e.g., craving in 

addiction, end-of-life care, etc.).

This study should be interpreted in the context of limitations inherent in the study design. 

Primarily, psychological processes inferred from neuroimaging data should be interpreted 

with caution. As with all correlational neuroimaging studies, the neural ROIs in the current 

study are also associated with other psychological processes in addition to conflict. For 

example, activity in the regions defined by the neurosynth ‘conflict map’ are relevant to 

multiple processes that may or may not overlap with conflict-related processing. In 

particular, dACC activity is associated with several processes closely related, yet distinct, to 

conflict, such as error detection and aversiveness/pain (Wager et al., 2016). Future studies 

could also compare the types of measures we collected in this study to assess psychological 

conflict more directly. Further, given the correlational nature of this study, the direction of 

causality cannot be inferred as to whether purpose in life reduced conflict-related neural 

responses, or whether people who are more likely to show such responses have an easier 

time developing purpose in life. To test the causal link between purpose and reduced conflict 

processing in health decision-making, future research could experimentally manipulate 

purpose in life prior to health message exposure using interventions previously shown to 

increase state-level purpose (Burrow & Hill, 2013; Robatmili et al., 2015; Shin & Steger, 

2014; van der Spek et al., 2014). Finally, various types of health messages used in this study 

(i.e., how, why, risk) parallel what would be seen in real life health communication contexts 

(e.g., from the media, a doctor, friends, etc.). However, the current study was not designed to 

examine the effects of purpose across different message types that may require different 
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levels of explanation. Future studies may specifically test the effects of purpose on between-

subjects exposure to different message types.

Nonetheless, the current findings provide novel evidence for a potential path linking purpose 

to health-relevant outcomes. Our findings suggest that individuals with higher purpose are 

less likely to show increased brain activity in regions chosen for their role in conflict 

processing during health decision-making, which may allow them to accept and internalize 

health advice. More generally, our findings are consistent with the idea that in addition to 

immediate cognitive conflicts, dACC, AI, DLPFC, and VLPFC also track conflict-related 

processes relevant to long-term life goals and values. Provided that public health and 

healthcare professional often have difficulties persuading adults to enhance their health 

behaviors, future health intervention studies may consider testing strategies to boost one’s 

sense of purpose in order to identify causal links between purpose and increased receptivity 

to health advice that can otherwise trigger decisional conflicts. If successful, purpose-based 

health messaging interventions may provide new avenues for health behavior change.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure1. 
Neurosynth reverse inference maps of the terms A. ‘conflict’ and B. ‘reward’, extracted from 

neurosynth.org (p<.01, corrected). Note: dACC = dorsal anterior cingulate cortex; DLPFC = 

dorsolateral prefrontal cortex; rAI = right anterior insula; VLPFC = ventrolateral prefrontal 

cortex; VMPFC = ventromedial prefrontal cortex; VS = ventral striatum; VTA = ventral 

tegmental area.
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