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Objective: Meaning in life is consistently associated with better health outcomes across a range of mental and physical domains.
However, meaning in life is a complex construct involving three distinct facets: coherence, purpose, and mattering. While these facets
have been studied individually in relation to pain, they have not been assessed concurrently to parse out their potential distinct
contributions to pain outcomes. We sought to identify the unique relationships of these individual facets of meaning with pain
experiences and specify the components associated with pain-related resilience.
Methods: The associations of coherence, purpose, and mattering with pain outcomes were examined across three studies. Study 1
used data from the Midlife in the United States National Survey to determine associations between facets and the frequency of various
recently experienced pains, and the development of chronic pain nine years later. Study 2 cross-sectionally observed the association
between facets and recent pain severity in young adults. Using a diary-type approach, Study 3 captured fluctuations of pain severity in
relation to the facets across the span of four weeks.
Results: Coherence was uniquely associated with less headache, backache, joint, and extremities pain frequency in Study 1, over and
above purpose and mattering, controlling for other health variables. Coherence was also associated with lower odds of developing
chronic pain. In Study 2, coherence was associated with less pain severity and fully mediated the relationship between global meaning
in life and pain. Study 3 found that coherence predicted the most unique variance in weekly pain fluctuations.
Conclusion: Across three studies and timescales, coherence was uniquely associated with fewer and less severe pain experiences over
and above purpose and mattering. These findings provide support for the value of coherence as a resilience factor in the context of pain
and suggest a potential benefit for coherence-specific interventions in clinical settings.
Keywords: pain, coherence, purpose, mattering, meaning in life

Introduction
Meaning in life (MIL) fosters resilience and acceptance, and promotes improved health outcomes, particularly within
the context of pain.1–3 Global reports of MIL are associated with better adjustment and well-being among people with
chronic pain and less pain among those with breast cancer.4–6 However, multiple theoretical perspectives assert that
MIL is multidimensional, comprising three interrelated facets – coherence (or comprehension), purpose, and matter-
ing (or significance) – potentially complicating interpretation of this literature.7–13 Current consensus suggests that
MIL is experienced when people are able to make sense of their lives (coherence), believe they are pursuing
important goals (purpose), and feel that their lives matter to both themselves and the outside world (mattering).
These three facets are distinguishable within MIL, yet the unique influence of each of these facets on pain has not
been examined.7,11,13,14
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Drawing on his experiences in concentration camps, Frankl (1959) asserted that the construction of meaning is
a necessary step to transcending physical suffering.2 Current theoretical models build off Frankl’s ideas; for example,
Park’s (2010) influential meaning-making model focuses on the importance of both situational and global meaning in
one’s life, and how successful meaning making efforts (eg, finding a silver lining in a previously incomprehensible
traumatic event) can influence global perceptions of MIL.1,3,11 Martela and Steger (2016) further suggest that researchers
need to consider different facets or “meanings of meaning,” including purpose, coherence, and mattering, if they want to
better understand how MIL influences psychological and physical health.7,15 However, in the existing literature, only two
of these facets have been considered in relation to pain experiences, and they have been examined in isolation. Purpose,
for example, predicts better recovery following knee surgery in people with knee osteoarthritis, as well as habituation to
heat and cold pain in the laboratory.16,17 Studies suggest that coherence is associated with less bodily pain in older adults,
less painful somatic complaints in adolescents, and lower pain catastrophizing in people with chronic pain; however,
these have used a measure (the Sense of Coherence scale) that assesses perceived comprehension, manageability, and
meaningfulness, and not specifically coherence per se as operationalized by MIL researchers, adding further confusion to
understanding the impact of MIL on pain outcomes.13,14,18–22 Mattering itself has not been examined in the context of
pain.

Disambiguation of these unique facets is essential for informing future work, especially in relation to clinical
interventions for those suffering from pain. For example, acceptance-based interventions for chronic pain often aim to
help people find meaning in their pain, but MIL is often used nonspecifically in these contexts.23,24 A more thorough
understanding of the relationship between MIL and pain could inform therapeutic approaches that leverage the
psychological benefits of one facet specifically, rather than a more general conceptualization of meaning. Empirical
and theoretical exploration in this area may therefore allow for more targeted clinical efforts for the treatment of pain.

Within the present research, we concurrently assessed coherence, mattering, and purpose across a breadth of pain
experiences over three separate studies. In Study 1, we cross-sectionally observed the association of the facets with the
frequency of various types of recent acute pain, and longitudinally assessed whether the facets predicted the odds of
developing chronic pain using an opensource dataset to establish an initial basis for subsequent studies. In Study 2, we
cross-sectionally examined these constructs’ association with recent pain severity, and then built upon this in Study 3 by
assessing their relationship longitudinally. As the independence of each facet of MIL has been demonstrated in other
contexts and guided by George and Park’s (2016) framework, we hypothesized that coherence, purpose, and mattering
would differentially relate to the frequency of acute pain (Study 1), the development of chronic pain (Study 1), and pain
severity cross-sectionally (Study 2) and longitudinally (Study 3). Due to the exploratory nature of these analyses, there
were no specific predictions regarding which facet would relate most strongly to pain outcomes.

Study 1 Method
Participants
Data were taken from Waves 2 (2004–2005) and 3 (2013–2014) of the Midlife in the United States (MIDUS), an
opensource dataset.25,26 The MIDUS is an ongoing longitudinal study assessing sociodemographic, behavioral, and health
data gathered through telephone surveys using random digit dialing and mailed questionnaires. Wave 2 of the MIDUS
contained 4963 total participants. For cross-sectional analysis, after selecting only those who reported not having chronic
pain at Wave 2, 2484 participants remained (53.7% female). Participants’ ages ranged from 30 to 83 years old (M = 55.10 ±
12.28). For cross-sectional analysis within Wave 3, after selecting only those who reported not having chronic pain, 1663
participants remained (53.3% female). Participants’ ages ranged from 42 to 92 years old (M = 64.03 ± 11.08).

For longitudinal analyses, we selected only those who reported not having chronic pain at Wave 2 and who had data
for all variables of interest at both Waves 2 and 3, resulting in a total of 1511 participants (53.2% female). Participants’
ages at Wave 2 ranged from 30 to 83 years old (M = 54.79 ± 11.27). Demographic information on race, education, and
marital status are reported in Table 1. This study protocol was submitted to the Texas A&M University Institutional
Review Board, who determined that this secondary analysis of existing data was not human subjects research.
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Measures
Chronic Pain
The presence of chronic pain was assessed using the question

Do you have chronic pain, that is do you have pain that persists beyond the time of normal healing and has lasted from
anywhere from a few months to many years?

Participants answered “Yes” or “No”. Values were re-coded from the original MIDUS dataset so that odds ratios >1
would reflect increased odds of developing chronic pain (ie, “yes” = 2, and “no” = 1).

Pain Frequency
Participants were asked about the frequency with which they had experienced four types of pain (ie headaches,
backaches, aches/joint stiffness, and extremities aches/pain) over the previous 30 days on a scale of 1 (almost
every day) to 6 (not at all). These values were re-coded for analysis so that higher scores indicated more frequent
instances of pain.

Coherence, Mattering, and Purpose
Coherence and mattering were measured using the Social Coherence and Social Contribution subscales of a social well-
being measure.27 Participants were asked to describe the extent to which they agreed with two items for coherence (eg “I
cannot make sense of what’s going on in the world”; α = 0.639) and three items for mattering (eg “I have nothing
important to contribute to society”; α = 0.704) on a scale of 1 (strongly agree) to 7 (strongly disagree). Scores for each
facet were calculated as the sum of their respective items, with higher scores indicating greater endorsement of each
unique facet.

Table 1 Participant Demographics

Wave 2 Wave 3 Longitudinal

Race

White 2271 1530 1422

Black 84 56 48

Native American/Alaska Native 11 5 5

Asian or Pacific Islander 18 8 7

Multiracial 15 11 11

Other 26 20 18

Education

Professional Degree 138 96 91

Master’s Degree 306 230 200

Some Graduate School 92 38 63

Bachelor’s Degree 544 388 372

2-year degree 186 169 105

3+ years of college (no degree) 90 54 52

1–2 years of college (no degree) 394 251 230

High School Graduate 598 359 340

GED 26 13 12

Some high school (no degree) 80 53 35

Junior high school 20 7 7

Some grade school or no school 6 2 35

Marital Status

Married 1812 1140 1119

Divorced 287 202 164

Widowed 155 168 85

Never Married 197 133 123

Separated 31 19 20

Notes: Study 1 - participant demographics cross-sectionally within Waves 2 and 3, as well as for those participants with data in
both Waves for longitudinal analysis.
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Purpose was measured using the purpose subscale of a psychological well-being measure.28,29 Participants indicated
how much they agreed with seven items (eg “I don’t have a good sense of what it is I’m trying to accomplish in life”; α =
0.694) on a scale of 1 (strongly agree) to 7 (strongly disagree). Scores were calculated as the sum of the items, with
higher scores indicating greater purpose.

Self-Evaluated Physical and Mental Health
Self-rated physical and mental health – “In general, would you say your [physical health/mental or emotional health] is
excellent, very good, good, fair, or poor?” – were reported on a scale of 1 (excellent) to 5 (poor).

BMI
BMI was calculated within the MIDUS by dividing the participants’ self-reported weight (recorded in lbs. and converted
to kilograms) from their self-reported height (recorded in inches and converted to meters squared).

Depression
Depression was calculated as the accumulated “Yes” responses to seven questions assessing both depressed affect (eg “During
two weeks in the past 12 months, when you felt sad, blue or depressed, did you lose interest in most things?”) and anhedonia
(eg “During two weeks in the past 12 months, when you lost interest in most things, did you have a lot more trouble
concentrating than usual?”). Totals ranged from 0 to 7, with higher scores indicating greater depression.

Anxiety
Participants were asked how frequently they experienced 10 items (eg “How often over the past 12 months you were
restless because of your worry”) using a scale of 1 (most days) to 4 (never). Anxiety scores were calculated as the total
number of “most days” responses, where higher scores indicated greater anxiety.

Number of Chronic Conditions
Participants responded “Yes” or “No” to whether they had experienced 30 different chronic conditions (eg asthma,
ulcers) in the past 12 months.

Analysis Plan
Analyses were conducted using SPSS (version 25; IBM Corp, Armonk, NY). Separate hierarchical linear regression analyses
were conducted for the frequency of each acute pain within two separateWaves of theMIDUS. Demographics (ie chronological
age, gender, race, education level, and marital status) were included in the first step of the regression, and covariates associated
with physical and mental health (ie self-rated physical and mental/emotional health, BMI, depression, anxiety, and the number of
other chronic conditions) were included in the second step, modeled after prior research on psychosocial predictors of pain using
the MIDUS.30 Coherence, purpose, and mattering scores were added concurrently in the final step of the regression. After
selecting only those participants without chronic pain at Wave 2, a logistic regression was then conducted to determine the
independent predictive value of the facets of MIL on the development of chronic pain between Waves 2 and 3, over and above
covariates.

Study 1 Results
Predictor and outcome variable descriptive statistics for cross-sectional analyses and for longitudinal analysis can be found in
Table 2. Results of cross-sectional analyses within each Wave for headache, backache, joint pain, and extremities pain can be
found in Table 3. Controlling for demographics and health variables, coherence was associated with less pain frequency for all
domains within each Wave, excluding Wave 3 headaches (while not significant, trended in the same direction), whereas
purpose was only associated with less frequent headaches and less frequent back pain in Wave 2 and with more frequent joint
pain in Wave 3. Mattering was only associated with more frequent back pain in Wave 2.

Results of longitudinal analysis showed that coherence (OR = 0.948, 95% CI [0.906, 0.992], p = 0.021), but not
purpose (OR = 0.995, 95% CI [0.974, 1.018], p = 0.687), or mattering (OR = 1.013, 95% CI [0.972, 1.056], p = 0.546)
was associated with decreased odds of developing chronic pain controlling for all other variables (Table 4). The number
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of chronic conditions was the only other significant predictor for the development of chronic pain (OR = 1.129, 95% CI
[1.055, 1.208], p < 0.001).

Study 1 Discussion
Study 1 provided initial evidence for the unique association of the three facets of MIL to pain experiences. Coherence
was consistently and most strongly associated with less pain in all body regions relative to purpose and mattering.

Table 2 Study 1 Variable Descriptive Statistics

Variables Wave 2 Wave 3 Longitudinal

Mean (σ) Range Mean (σ) Range Mean (σ) Range

Physical Health Rating 2.23 (0.92) 1–5 2.32 (0.93) 1–5 2.11 (0.87) 1–5

Mental/Emotional Health Rating 2.06 (0.86) 1–5 2.20 (0.90) 1–5 1.97 (0.85) 1–5
BMI 27.32 (5.13) 15.60–51.24 27.57 (5.47) 16.46–59.52 27.21 (4.95) 15.60–48.85

Depression 0.46 (1.51) 0–7 0.37 (1.33) 0–7 0.44 (1.49) 0–7

Anxiety 0.06 (0.56) 0–8 0.05 (0.57) 0–10 0.06 (0.58) 0–8
# of Chronic Conditions 1.80 (1.90) 0–30 2.46 (2.37) 0–17 1.73 (1.92) 0–30

Coherence 9.52 (3.02) 2–14 9.37 (3.10) 2–14 9.68 (2.94) 2–14
Purpose 39.20 (6.68) 15–49 38.89 (6.79) 11–49 39.66 (6.49) 15–49

Mattering 15.98 (3.55) 3–21 15.70 (3.70) 3–21 16.29 (3.45) 3–21

Headache 2.14 (1.25) 1–6 1.86 (1.14) 1–6 –

Backache 2.28 (1.39) 1–6 2.26 (1.43) 1–6 –

Joint aches 3.09 (1.65) 1–6 3.32 (1.68) 1–6 –
Extremities pain 2.25 (1.61) 1–6 2.71 (1.67) 1–6 –

Notes: Study 1 – predictor and outcome variable descriptive statistics for cross-sectional analyses in Waves 2 and 3, selecting those participants who indicated not having
chronic pain in each respective Wave. Note that pain frequency scores were reverse coded relative to the MIDUS dataset so that higher scores indicate more frequent
instances of pain. For longitudinal assessment of the development of chronic pain, we selected participants who reported not having chronic pain at Wave 2 and who also had
complete data at Wave 3.

Table 3 Facets of Meaning Predicting Pain Frequencies

A) Headache

Wave 2 Wave 3

Variables Step 1
β

Step 2
β

Step 3
β

Step 1
β

Step 2
β

Step 3
β

Chronological Age −0.27*** −0.30*** −0.31*** −0.22*** −0.23*** −0.23***
Gender 0.12*** 0.10*** 0.10*** 0.16*** 0.15*** 0.14***

Education Level −0.06** −0.03 −0.02 0.00 0.03 0.04

Marital Status −0.01 −0.03 −0.03 0.00 −0.02 −0.02
Race 0.01 0.01 0.00 0.00 −0.01 −0.01
Physical Health Rating 0.03 0.03 0.03 0.03

Mental/Emotional Health Rating 0.08** 0.06* 0.11*** 0.10**

BMI −0.02 −0.02 0.01 −0.01
Depression 0.02 0.02 0.02 0.02

Anxiety 0.03 0.03 0.05* 0.05

# of Chronic Conditions 0.14*** 0.14*** 0.08** 0.07**

Coherence −0.08** −0.03
Purpose −0.06* −0.04
Mattering 0.03 0.02

R2 0.091 0.130 0.138 0.073 0.108 0.110

ΔR2 0.091 0.039 0.008 0.073 0.035 0.002

(Continued)
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Table 3 (Continued).

B) Back Pain

Wave II Wave III

Variables Step 1
β

Step 2
β

Step 3
β

Step 1
β

Step 2
β

Step 3
Β

Chronological Age −0.01 −0.04* −0.05* 0.05* 0.03 0.02

Gender 0.02 0.01 0.01 0.02 0.00 −0.01
Education Level −0.10*** −0.06** −0.06* −0.07** −0.03 −0.02
Marital Status −0.03 −0.05* −0.06** −0.01 −0.03 −0.02
Race −0.01 −0.02 −0.02 −0.03 −0.05 −0.04
Physical Health Rating 0.04 0.03 0.04 0.04

Mental/Emotional Health Rating 0.10*** 0.07** 0.06* 0.05

BMI 0.02 0.02 0.08** 0.08**

Depression 0.02 0.01 0.02 0.02

Anxiety 0.02 0.01 0.00 −0.00
# of Chronic Conditions 0.13*** 0.12*** 0.17*** 0.16***

Coherence −0.09*** −0.10**
Purpose −0.09*** 0.00

Mattering 0.06* 0.01

R2 0.012 0.056 0.069 0.010 0.067 0.075

ΔR2 0.012 0.044 0.013 0.010 0.057 0.008

C) Joint Pain

Wave 2 Wave 3

Variables Step 1
β

Step 2
β

Step 3
β

Step 1
β

Step 2
β

Step 3
β

Chronological Age 0.18*** 0.14*** 0.13*** 0.12*** 0.10*** 0.10***

Gender −0.01 −0.01 −0.02 0.04 0.02 0.01

Education Level −0.11*** −0.07** −0.05* −0.07* −0.03 −0.02
Marital Status −0.04 −0.06** −0.06** −0.03 −0.05 −0.04
Race −0.05* −0.05** −0.06** −0.01 −0.04 −0.04

Physical Health Rating 0.05 0.04 0.02 0.03

Mental/Emotional Health Rating 0.04 0.01 0.04 0.05

BMI 0.10*** 0.11*** 0.14*** 0.14***

Depression 0.02 0.01 0.04 0.04

Anxiety 0.03 0.02 −0.06* −0.07*
# of Chronic Conditions 0.19*** 0.18*** 0.22*** 0.21***

Coherence −0.11*** −0.09**
Purpose −0.02 0.08*

Mattering 0.00 −0.00

R2 0.054 0.122 0.134 0.024 0.103 0.112

ΔR2 0.054 0.068 0.012 0.024 0.079 0.009

D) Extremities Pain

Wave II Wave III

Variables Step 1
β

Step 2
β

Step 3
β

Step 1
β

Step 2
β

Step 3
β

Chronological Age 0.15*** 0.12*** 0.10*** 0.14*** 0.11*** 0.10***

Gender 0.02 0.00 −0.00 0.03 0.02 0.01

Education Level −0.15*** −0.10*** −0.08*** −0.13*** −0.06* −0.06*

(Continued)
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Purpose and mattering were both occasionally (and unexpectedly) associated with more frequent pain experiences.
Importantly, the relationship between coherence and pain frequency was found even when controlling for other variables
associated with both pain and meaning, such as depression and anxiety.31–33 Furthermore, coherence at Wave 2, but not
purpose or mattering, predicted reduced odds for developing chronic pain in Wave 3, suggesting that the ability to make
sense of the world may help individuals interpret and overcome pain experiences that may lead to chronification.
However, while the items used to assess coherence and mattering appear to capture the essence of each respective
construct, the measures were developed to assess different aspects of social well-being, not MIL per se.27–29 Recently,
researchers have developed new measures to specifically measure the three facets of MIL.14 As such, we conducted
a second study using this newer validated measure of MIL to conceptually replicate the findings of Study 1. Additionally,
to further distinguish between associations of the three facets within MIL, we assessed global MIL and conducted
mediation analysis to determine if coherence drives the relationship between meaning constructs and pain outcomes.

Study 2 Method
Participants
Participants were recruited from an undergraduate student research pool and were compensated with class credit.
Participants (n = 519) were predominantly female (n = 366), ranging from 18 to 24 years old (M = 18.68, SD =

Table 3 (Continued).

Marital Status −0.01 −0.02 −0.03 −0.01 −0.04 −0.04
Race −0.01 −0.02 −0.02 −0.01 −0.04 −0.04
Physical Health Rating 0.09*** 0.09*** 0.10** 0.10**

Mental/Emotional Health Rating 0.04 0.02 0.10** 0.11***

BMI 0.08*** 0.08*** 0.13*** 0.13***

Depression 0.06** 0.06** 0.04 0.04

Anxiety 0.02 0.02 −0.06* −0.06*
# of Chronic Conditions 0.18*** 0.18*** 0.22*** 0.21***

Coherence −0.08*** −0.09***
Purpose −0.02 0.05

Mattering 0.01 0.02

R2 0.052 0.132 0.139 0.042 0.170 0.178

ΔR2 0.052 0.080 0.007 0.042 0.128 0.008

Notes: Study 1 - hierarchical regression of predictors of the frequency of experiencing four different types of pain over the past 30 days for participants who do not report
having chronic pain in Waves 2 and 3 of the MIDUS. A) Headache. B) Back pain. C) Joint pain. D) Extremities pain. Note that pain frequency scores were reverse coded
relative to the MIDUS dataset so that higher scores indicate more frequent instances of pain. Also note that the possible number of conditions participants could have
selected was 30 in Wave 2, and 39 in Wave 3. *p <0.05; **p <0.01; ***p < 0.001. Bold values indicate significant predictor variables of interest.

Table 4 Longitudinal Predictors of the Development of Chronic Pain

Variables OR 95% CI p

BMI 1.000 [0.975, 1.025] 0.984

Depression 1.044 [0.962, 1.134] 0.302

Anxiety 0.935 [0.763, 1.146] 0.517
Physical Health 1.134 [0.956, 1.346] 0.150

Mental Health 1.042 [0.874, 1.241] 0.649

# Chronic Conditions 1.129 [1.055, 1.208] < 0.001
Coherence 0.948 [0.906, 0.992] 0.021
Purpose 0.995 [0.974, 1.018] 0.687
Mattering 1.013 [0.972, 1.056] 0.546

Notes: Study 1 – binary logistic regression with the three facets of meaning predicting the development of
chronic pain between Waves 2 and 3 of the MIDUS (controlling for age, sex, education, marital status, and race).
Bold values indicate significant predictor variables of interest.
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0.99), with sample size based off of suggested power analyses.34,35 Participants identified as White (n = 410), Asian (n =
46), more than one race or multiracial (n = 19), Black or African American (n = 17), (South Asian) Indian (n = 9),
American Indian/Alaska Native (n = 8), Other (n = 3; specifically: 1 Hispanic, 1 Latino, and 1 declined to respond), and 7
participants chose not to provide this information. In response to a separate question assessing ethnicity, 112 participants
also identified as Hispanic/Latino. This study was approved by the Texas A&M University IRB.

Procedure
Participants were administered a survey online on a device of their own choosing. After providing informed consent,
participants completed the questionnaires described below, and were then debriefed. The study took approximately 20
minutes to complete.

Measures
Meaning in Life
Global MIL and its three facets were assessed using Costin & Vignoles’ recently validated scale.14 Participants rated their
agreement with each item on a scale of 1 (strongly disagree) to 7 (strongly agree). Global MIL was assessed with four
items (α = 0.892) such as “My life as a whole has meaning”. Coherence was assessed with four items (α = 0.677) such as
“I can make sense of the things that happen in my life”, purpose (α = 0.803) with four items such as “I have a good sense
of what I am trying to accomplish in life”, and mattering (α = 0.823) with four items such as “Even considering how big
the universe is, I can say that my life matters”. Two items within each measurement were reverse coded; scores were
calculated as the average of the four items within each domain.

Pain
Pain severity was assessed using the four-item severity subsection of the Brief Pain Inventory (BPI).36 Participants reported
their current pain as well as their average, lowest, and worst pain during the past week on a scale of 0 (no pain) to 10 (pain as
bad as you can imagine). A total severity score was calculated as the average of the four items (α = 0.833).

Anxiety
Anxiety was assessed using the Generalized Anxiety Disorder-7 scale (GAD-7).37 Participants were asked to rate how
frequently they had been bothered by seven items (eg “feeling nervous, anxious, or on edge”) over the previous 2 weeks
on a scale of 0 (not at all) to 3 (nearly every day). Anxiety scores were calculated as the sum of the items (α = 0.894).

Depression
Depression was assessed using the depression subscale of the Depression Anxiety Stress Scales (DASS).38 Participants
indicated the extent to which 14 items (eg “I felt downhearted and blue”) applied to them over the past week using a scale
of 0 (did not apply to me at all) to 3 (applied to me very much or most of the time). Depression scores were calculated as
the sum of the items (α = 0.954).

Analysis Plan
Analyses were conducted using SPSS (version 25; IBM Corp, Armonk, NY). A hierarchical multiple regression was
conducted to determine the independent predictive value of facets of meaning on pain severity over and above covariates.
Demographics (age, gender, and race) and covariates known to be associated with pain and MIL (depression and anxiety)
were included in the first two steps of the regression, respectively.39–41 Coherence, purpose, and mattering were added
concurrently in the final step of the model. To further differentiate between the facets and their association with pain, we
conducted a mediation analyses with the three facets of MIL entered together as mediators between global meaning in
life and pain severity using Hayes’ PROCESS macro for SPSS.

Study 2 Results
Predictor and outcome variable descriptive statistics can be found in Table 5. Bivariate correlations indicate that
pain severity was negatively correlated with global MIL, coherence, and purpose, but was not correlated with
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mattering (Table 6). Regression analysis found that the negative relationship between coherence and pain severity
remained even after controlling for covariates (β = −0.182, 95% CI [−0.488, −0.118], p = 0.001), while the
relationship with purpose was no longer significant (β = 0.011, 95% CI [−0.144, 0.176], p = 0.846); furthermore,
a positive association between mattering and pain severity emerged (β = 0.124, 95% CI [0.034, 0.277], p = 0.012;
Table 7).

Within mediation analysis, global MIL was used to predict pain severity, with the three facets added concurrently
as mediators (Figure 1). The total effects of MIL on pain severity were significantly and negatively related. Global
MIL was positively associated with each facet of MIL. In turn, coherence negatively predicted pain severity,
mattering positively predicted pain severity, and purpose had no significant association. After taking coherence
into account, global MIL had no direct effect on pain severity.

Table 5 Study 2 Variable Descriptive Statistics

Variables Mean (σ) Range

Depression 9.28 (9.67) 0–42
Anxiety 8.96 (5.54) 0–21

Pain Severity 1.95 (1.77) 0–10

Coherence 4.72 (1.08) 1–7
Purpose 5.28 (1.20) 1–7

Mattering 4.69 (1.42) 1–7

Note: Study 2 - participant variable descriptive statistics.

Table 6 Meaning in Life, Its Facets, and Pain Correlations

Variables 1. 2. 3. 4. 5.

1. Pain Severity – −0.152*** −0.253*** −0.150** −0.057
2. Global Meaning – 0.590*** 0.647*** 0.743***

3. Coherence – 0.632*** 0.457***

4. Purpose – 0.469***
5. Mattering –

Notes: Study 2 – correlations between global meaning in life, its facets, and pain severity. **p <0.01; ***p < 0.001.

Table 7 Facets of Meaning Predicting Pain Severity

Variables Step 1
β

Step 2
β

Step 3
β

Gender 0.06 0.03 0.01
Age 0.01 −0.00 0.00

Race 0.07 0.08 0.09*

Anxiety 0.20*** 0.17**
Depression 0.21*** 0.20***

Coherence −0.18**
Purpose 0.01

Mattering 0.12**

R2 0.009 0.137 0.162

ΔR2 0.009 0.127 0.025

Notes: Study 2 - hierarchical regression with the three facets of meaning predicting pain severity, controlling
for demographics, anxiety, and depression. *p <0.05; **p <0.01; ***p < 0.001. Bold values indicate significant
predictor variables of interest.
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Study 2 Discussion
Study 2 supported and built upon the findings of Study 1 such that coherence was uniquely associated with less severe
pain. While purpose had no association with pain severity, mattering was associated with greater pain severity, further
supporting the results of Study 1. These findings were strengthened through coherence’s complete mediation of the
relationship between global MIL and pain severity, suggesting that assessing MIL by itself may fail to capture individual
variations in pain outcomes, further supporting the need to measure all facets when predicting an individual’s pain
experiences. However, this study was limited by its cross-sectional design; as such, we conducted a third study to further
assess the impact of the individual facets of MIL on pain severity longitudinally. We also wanted to support the validity
of our findings using the same current measure of the facets of MIL used in Study 2.

Study 3 Methods
Participants
Participants were undergraduates recruited through the university’s psychology student research pool as part of a larger
study assessing existentialism. There were 155 participants, 17 of whom were excluded for failing an integrity check item
or failing to complete at least 2 of the weekly surveys, leaving the study sufficiently powered for repeated
measures.34,42,43 The final sample (N = 138) was 66.4% White 16.4% Asian, 12.1% Hispanic/Latino, 1.4% Black, and
3.6% did not report. Their ages ranged from 18 to 25 (M = 19.01, SD = 1.12). Within the final sample, 60.0% of
participants completed all four weekly surveys, 30.7% completed 3, and 9.3% completed 2 weekly surveys. Participants
were compensated with course credit. This study was approved by the Texas A&M University IRB.

Procedure
Participants initially had two weeks to complete a baseline survey. Three weeks after this window concluded, all
participants were emailed the links to follow-up surveys each Monday for four consecutive Mondays. Participants had
24 hours to complete each follow-up survey before the link expired. Once they completed the fourth weekly survey, their
participation was complete. All surveys were taken online using Qualtrics software.

Figure 1 Study 2 – Mediation analysis with Global Meaning in Life as the predictor, the facets of Meaning in Life (ie, coherence, purpose, and mattering) as the mediators,
and pain severity as the outcome.
Note: *p < .05; ***p < 0.001.
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Measures
Meaning in Life
MIL was assessed using the same scales used in Study 2.14 At the baseline measurement, items were framed at the trait
level, using the same language as Study 2. The weekly measures were framed in reference to the past week (eg, “This
week, I could make sense of the things that happened in my life.”).

Pain
Pain severity was again assessed using the four-item severity subsection of the BPI.36 Descriptive and scale statistics for
all study materials can be found in Table 8.

Analysis Plan
Analyses were conducted using Jamovi version 1.6.23. We utilized linear mixed-modeling to determine whether each
facet of weekly MIL would independently predict weekly pain severity. All weekly predictor variables were nested
within-individuals, and were centered based on each individual’s unique mean (ie, cluster-based centered). For a model
that included trait-level MIL, these variables were centered based on the sample mean. All models used a random
intercept.

Study 3 Results
First, we tested whether weekly fluctuations in coherence, purpose, and mattering would predict weekly fluctuations in
pain. Coherence emerged as a significant negative predictor of pain severity, b = −0.25 (SE = 0.08), t = −3.04, p = 0.003,
95% CI [−.42, −0.09]. Neither purpose, b = −0.09 (SE = 0.09), t = −1.01, p = 0.314, 95% CI [−.26, 0.08], nor mattering,
b = −0.14 (SE = 0.09), t = −1.49, p = 0.136, 95% CI [−.31, 0.04] were significant predictors of pain severity.

Next, we entered baseline measurements of the facets into the model to determine whether trait levels of coherence,
purpose, and mattering predicted weekly fluctuations in pain above and beyond weekly fluctuations in MIL. In this
model, baseline coherence predicted the most unique variance in weekly pain (Table 9). Baseline purpose also emerged
as a significant positive predictor. All weekly measures of the facets became nonsignificant.

Study 3 Discussion
The results of Study 3 supported the findings of Study 2, extending them to a longitudinal design. Weekly fluctuations in
coherence uniquely negatively predicted weekly fluctuations in pain severity over and above the purpose and mattering.
Furthermore, baseline coherence was the strongest predictor of pain severity when weekly and baseline measures of purpose

Table 8 Descriptive and Scale Statistics for Primary Study Variables

Baseline Week 1 Week 2 Week 3 Week 4

MIL Coherence M 4.97 4.93 5.04 5.03 5.05
SD 1.03 1.41 1.27 1.23 1.42

α 0.74 0.88 0.85 0.86 0.89

MIL Purpose M 5.45 5.04 5.25 5.14 5.24
SD 1.21 1.42 1.37 1.30 1.26

α 0.84 0.90 0.88 0.86 0.87

MIL Mattering M 4.96 4.59 4.76 4.69 4.75
SD 1.52 1.21 1.30 1.14 1.24
α 0.90 0.68 0.71 0.67 0.70

Pain Severity M 2.70 2.54 2.21 2.28
SD 1.75 1.87 1.66 1.89

α 0.84 0.89 0.86 0.90

Notes: Study 3 - all MIL scales range from 1 (low MIL) to 7 (high MIL). The pain scale ranges from 0 (no pain) to 10 (worst pain you can imagine).
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and mattering were included in the model. The finding that baseline purpose positively predicted pain severity – while
unexpected – replicates results from Study 1 showing that greater purpose was associated with more frequent joint pain in
Wave 3. Overall, these results provide further support for the unique predictive power of coherence in pain outcomes.

General Discussion
Meaning in life, as a broad construct, has previously been identified as a pain-related resilience factor. However, MIL
researchers generally recognize that the nuanced nature of the concept comprises multiple facets – including coherence,
purpose, and mattering – that contribute to overall MIL. Identifying their unique relationships with pain can guide future
research and improve current clinical practices that incorporate MIL. Across three separate studies, coherence was
consistently associated with lower pain experiences to a greater degree than purpose or mattering, even when controlling
for other pain- and MIL-related variables. This finding was robust and consistent across three large and unique samples,
using both cross-sectional and longitudinal analyses. This included pain severity in young adults, the frequency of
headache, back pain, joint pain, and extremities pain within two separate Waves of the MIDUS, as well as the
development of chronic pain across Waves. Furthermore, coherence completely mediated the relationship between global
MIL and pain severity, suggesting that it may be more indicative of pain outcomes than global MIL itself.

These results help clarify the unique role that individual facets of MIL play in regard to pain outcomes. Coherence
involves incorporating the events of the past and present and projections of the future to envision one’s life and
environment as a whole.11 Individuals with greater coherence may be better adapted to weave painful experiences into
their overall life-view, reducing worry about pain experiences by integrating them into their understanding of the world.
One way this may occur is via acceptance of painful experiences; acceptance of disease is associated with better health
outcomes in general (eg lower disability and increased life satisfaction), as well as with a higher sense of coherence.44,45

Others have suggested that coherence may be associated with healthier lifestyle choices (eg physical activity), potentially
further protecting against the development of pain-related outcomes.46 Future research should seek to elucidate precisely
why judgments of coherence relate to pain outcomes in this way, and how this relationship might advance current
understandings of both MIL and pain.

One unexpected finding was that mattering was associated with more frequent back pain in Study 1 and greater pain
severity in Study 2. One possible explanation for this relationship is that a sense of mattering involves focusing on how
one’s life has an impact on others or something greater than themselves.14 A concern about one’s obligations and
contribution to others might increase distress when one is unable to fulfill that duty due to their pain, which may in turn
further amplify pain.47,48 Indeed, recent research suggests that, for Americans, not disengaging from personal obligations
increases the risk for inflammation and poor cardiovascular health.49 Additionally, having a greater sense of mattering
may involve self-enhancement, or the tendency to overestimate the positive aspects of one’s self while downplaying the
negative (eg, “My existence is significant in the grand scheme of things”) which may over-inflate the extent to which one
feels that they matter to others or in general.11,50 However, those that self-enhance are often overly optimistic and tend to
believe that they are less likely to develop disease, and are more likely to avoid or downplay self-relevant health
information.51 In turn, these thought processes engender the belief that one is immune to the effects of participating in

Table 9 Linear Mixed Model with MIL Facets Predicting Pain Severity

b SE t p 95% CI

Weekly Coherence −0.17 0.10 −1.76 0.079 −0.37, 0.02
Weekly Purpose −0.13 0.10 −1.33 0.186 −0.32, 0.06
Weekly Mattering −0.24 0.12 −1.97 0.050 −0.47, 0.001
Baseline Coherence −0.68 0.12 −5.75 <0.001 −0.91, −0.45
Baseline Purpose 0.27 0.10 2.59 0.011 0.07, 0.47
Baseline Mattering −0.02 0.08 −0.23 0.815 −0.18, 0.14

Notes: Study 3 - baseline measures are mean-centered, weekly measures are cluster-based centered. Bold values indicate significant predictor variables of
interest.
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risky behavior. Together the optimistic views of one’s health along with the disregard of beneficial health information
may contribute to greater pain experiences for those for whom mattering is important.

Purpose, meanwhile, is driven by the pursuit of multiple life goals.52 As such, pain may interfere with one’s ability to
complete their goals, affecting one’s purpose, as well as increasing stress or depression that in turn may contribute to pain
chronification.53,54 For instance, people with cancer whose goals were defined by career success, financial stability, and
independence reported reduced purpose from before chemotherapy began to follow-ups months later.55 However, these
individuals continued to emphasize the importance of those goals, suggesting that the difficulty or inability to achieve
them due to chemotherapy was potentially impacting their purpose. Having purpose may help motivate people to push
through pain but may not act to prevent its development, frequency, or severity. Ultimately, these interpretations are
speculative, and future research should aim to further clarify these relationships.

There were a few limitations to this research. First, the measurement of pain varied across studies. Whereas Study 1
assessed the frequency of recent pains and the development of chronic pain over time, Studies 2 and 3 measured recent pain
severity. However, the consistent finding that coherence, but not purpose or mattering, was associated with multiple types of
pain experiences strengthens the reliability of these findings. Second, the samples included only participants in the United
States; as the concept of MIL has been shown to vary between cultures, it would be reasonable to predict that the
relationships between pain and different facets of meaning may differ in other populations.66 Furthermore, the lack of racial
and ethnic diversity within the MIDUS (Study 1) limits the generalizability of this (widely used) sample. While the
representation of most racial groups in Studies 2 and 3 more closely resembles 2019 population estimates in the United
States, Black Americans were underrepresented in these samples, and this approach is known to underrepresent the
experiences of minoritized populations.67 Finally, we used different measures to assess the facets of MIL in Study 1 relative
to Studies 2 and 3, as we used opensource data for Study 1 and utilized the measures available to us within that data.
However, the questionnaires in the MIDUS have been validated and tap into each facet, and the measures used in Studies 2
and 3 are current adaptations of the constructs, with some of the items being repurposed from those early measures.14,27–29

Nonetheless, future studies should continue to use the most current measures of MIL within health-related research.
This investigation potentially contributes to the understanding of how the association between MIL and pain relates to

other important life outcomes. For example, previous research suggests that chronic pain can negatively impact one’s
phenomenological experience of self.56 Multi-method approaches to understanding these abstract relationships are
needed in order to better contextualize the diverse psychological consequences of pain and their practical
implications.57 Chronic pain can frequently lead to outcomes like depression, anxiety, and suicidality, which are
themselves closely tied to disruptions in MIL and demoralization.58–60 Elucidation of the mechanistic forces behind
these relationships (eg, the unique contribution of coherence) can further contextualize previous research and ultimately
inform future investigations aimed at reducing the individual and societal costs of pain.

The current findings have important clinical implications as well. Clinical interventions focusing on addressing MIL
have been implemented to increase well-being and optimism, and to decrease anxiety.24 Furthermore, patients suffering
from pain have expressed interest in incorporating meaning in life interventions; targeting coherence specifically may
bolster the success of these interventions.61 While empirical support for meaning-based interventions is scant,
Acceptance and Commitment Therapy (ACT) for chronic pain relies in part on value formation, identity building and
mindfulness meditation to foster psychological flexibility.62,63 Given that self-knowledge and mindfulness both positively
predict MIL, it is reasonable to speculate that ACT improves pain experiences in part through sense-making
processes.64,65 Further, the identity-specific aspects of ACT may provide context and theoretical support for the unique
importance of coherence that was observed here.

In conclusion, the current findings highlight the unique contribution of coherence in buffering against pain experi-
ences. Further, these findings are the first to demonstrate the importance of studying individual facets of MIL together in
the context of pain. Rather than focusing on MIL broadly, future studies and clinical interventions could benefit from
incorporating measures of coherence, purpose, and mattering in their assessment of pain outcomes to observe their
distinct impacts on pain experiences.
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