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ABSTRACT

Müller R, Terrill AL, Jensen MP, Molton IR, Ravesloot C, Ipsen C: Happiness,

pain intensity, pain interference, and distress in individuals with physical disabilities.

Am J Phys Med Rehabil 2015;94:1041Y1051.

Objectives: The aim of this study was to examine how the construct of hap-

piness is related to pain intensity, pain interference, and distress in individuals with

physical disabilities.

Design: This study involves cross-sectional analyses of 471 individuals with a

variety of health conditions reporting at least mild pain.

Results: The first hypothesis that happiness mediates the relationship between

pain intensity and two outcomes, pain interference and distress, was not supported.

The second hypothesis was supported by a good fitting model (W210 = 12.83,

P = 0.23, root-mean-square error of approximation = 0.025) and indicated that

pain intensity significantly mediated the effect of happiness on pain interference

(indirect effect: A=j0.13, P G 0.001) and on distress (indirect effect: A= 0.10,

P=0.01). Happiness showed a significant direct effect on pain intensity (A=j0.20,

P G 0.001). A third model exploring the happiness components meaning, plea-

sure, and engagement fitted well (W24 = 9.65, P = 0.05, root-mean-square error

of approximation = 0.055). Pain intensity acted as a significant mediator but only

mediated the effect of meaning on pain interference (indirect effect: A = j0.07,

P=0.05) and on distress (indirect effect via pain interference: A= j0.04,

P = 0.05). Only meaning (A = j0.10, P = 0.05), but neither pleasure nor en-

gagement, had a significant direct effect on pain intensity.

Conclusions: Participants who reported greater happiness reported lower pain

interference and distress through happiness_ effects on pain intensity. Experiencing

meaning and purpose in life seems to be most closely (and negatively) associated

with pain intensity, pain interference, and distress. Findings from this study can lay the

groundwork for intervention studies to better understand how to more effectively

decrease pain intensity, pain interference, and distress.
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Pain is a highly prevalent problem that can have
a negative impact on a person_s physical, psycho-
logic, and social functioning. Between 26% and
31% of adults in the United States experience
chronic moderate-to-severe pain.1 Among those
with disabling health conditions, between 56% and
71% have ongoing pain.2,3 Moreover, individuals
living with chronic pain commonly report symptoms
of depression (29%Y86%)4 and anxiety (20%Y40%),5

limitations in daily activity, job loss, social isolation,
and elevated suicidal ideation.6Y8

Contemporary treatment of chronic pain is
informed by a biopsychosocial model that supports
the use of appropriate pharmacologic, psychologic,
and social interventions. Pharmacologic interventions
continue to be the most common treatment options
provided to individuals experiencing pain. Unfortu-
nately, even themost potent medications only reduce
pain by 30%Y40% in fewer than 50% of individuals
with chronic pain,9 and disability-related pain is
usually refractory to analgesics and other biomedical
interventions.10Y13 Moreover, many pharmacologic
treatments are accompanied by significant negative
side effects including constipation, sedation, dizzi-
ness, and nausea.14,15

The most common psychologic pain treat-
ment provided to individuals with chronic pain is
cognitive-behavioral therapy, which addresses mal-
adaptive pain-related thoughts and behavioral patterns
that are hypothesized tomaintain poor adjustment to
chronic pain. Cognitive-behavioral therapy has been
found to have a positive influence on short-term
psychologic and pain outcomes in individuals with
physical disabilities.16Y18

Rather than targeting maladaptive thoughts
and behavioral patterns (i.e., deficits and vulnera-
bilities), other psychologic treatments focus on in-
creasing happiness by creating and enhancing
psychosocial strengths and resources such as mean-
ing, pleasure, and engagement.19 Meaning refers to
belonging to and serving something larger than the
self (e.g., family and community). Pleasure is the
hedonic notion of experiencing positive emotions
about the past (e.g., pride), present (e.g., immediate
pleasure), or future (e.g., optimism), and engage-
ment occupies or directs attention when undertaking
an activity (e.g., reading a book or drawing).20

Strength- and resource-based psychologic ap-
proaches have been effectively applied to improving
happiness in the general population and have also
been shown to benefit individuals with symptoms of
depression21 and anxiety disorders.22 However, re-
search examining the importance of psychosocial

strengths and recourses in adjustment to chronic
pain is limited. In one study, meaning (measured as
part of sense of coherence) was found to mediate the
relationship between psychosocial resources (i.e.,
optimism, self-esteem, self-efficacy, and social sup-
port) and chronic pain in elderly individuals.23 Mo-
tivation to pursue pleasurable experiences was found
to be reduced when pain is present24 and flow expe-
riences (i.e., a state of complete engagement and
absorption in an activity) may have the potential to
modulate pain experiences.25 In individuals with
physical disabilities, meaning/purpose in life was
found to mediate the effects of perceived loss of
physical resources and locus of control on psycho-
logic well-being and adjustment to disability.26,27

Thus, despite preliminary findings and theory,
the hypothesized influence of happiness on key pain-
related outcomes has not yet been tested. A well-
designed study to test this hypothesis is an important
next step in developing the model further. The pur-
pose of the current study is to address this knowledge
gap regarding the associations between psychosocial
strengths and resources and outcomes in individuals
with pain by examining the associations between
happiness, pain intensity, pain interference, and dis-
tress. The findings of this study will provide informa-
tion to the empirical foundation for the development
of intervention studies to reduce pain interference and
distress in individuals with physical disabilities and
chronic pain. Two hypotheses were tested: (1) happi-
ness mediates the effects of pain intensity on both pain
interference and distress, and (2) pain intensity me-
diates the effect of happiness on pain interference and
distress. In addition to testing these specific hypothe-
ses, the associations between happiness components
(meaning, pleasure, and engagement) and pain in-
tensity, pain interference, and distress were explored.

METHODS

Study Design, Participants,
and Procedures

This article reports on data from a population-
based survey study of individuals with different
functional disabilities living in a small US western
city. The survey data represent baseline assessment
for a planned and ongoing longitudinal study. The
project was approved by the institutional review
board of the local university.

With the support of US Data Corporation, a ran-
dom list of 10,000 households was drawn for five zip
codes (all within the city limits of a small western US
city). A recruitment letter and precoded anonymous
return postcard were sent to each of the households.
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The recruitment letter asked individuals to self-
identify into the study, if the recipient or someone in
the household was willing to complete surveys about
their experiences with pain, was at least 18 yrs old,
and could answer Byes[ to at least one of the fol-
lowing five disability-screener questions used in the
American Community Survey28: (1) Do you have se-
rious difficulty walking or climbing stairs? (2) Do you
have difficulty dressing or bathing? (3) Do you have
difficulty doing errands alone, such as visiting a
doctor_s office or shopping because of a physical
condition? (4) Are you deaf or do you have serious
difficulty hearing? and (5) Are you blind or do you
have difficulty seeing evenwhenwearing glasses? The
American Community Survey by the US Census Bu-
reau is an ongoing statistical survey sent to 3 million
households per year with the aim of providing com-
munities the current information they need to plan
investments and services. US Census data for the
study location indicated that 13.4% of the population
had a disabling health condition using thesemeasures.
With 2.2 people per household, the eligible study
population was estimated to be 2,948 individuals.

Recruitment letters were mailed twice, 2 wks
apart. In addition to the screening questions, letters
included information about small monetary stipends
for completing the surveys. Stipends of $5 were sent
with the first survey, and subsequent surveys were
mailed with $10 stipends. Participants could earn a
total of $35 for completing all four surveys.

Individuals who met inclusion criteria and
were willing to participate in the study completed
and returned a postcard to receive the first survey
(baseline) and informed consent form. Individuals
who did not return a survey were sent a reminder
letter within 2 wks, a replacement survey packet at
4 wks, and then a final replacement packet enclosed
in a priority envelope at 6 wks. The current analyses
used data from the first (baseline) survey.

Postcards were returned by 601 participants,
and 564 participants completed the informed con-
sent and baseline survey. Based on estimates of the
eligible population, this represented a 19% re-
sponse rate. For this study, only persons reporting
at least mild pain in the week before completing the
survey were included in the analyses (n = 471).

Measurements
Characteristic pain intensity was assessed using

recommended items of the Initiative on Methods,
Measurement, and Pain Assessment in Clinical
Trials.29 Specifically, the respondents were asked to
rate their current, average, worst, least, and overall

pain over the past week on a 0Y10 scale, where 0 is
Bno pain[ and 10 is Bpain as bad as you can imagine.[
Overall pain was assessed with a four-point anchored
scale: none, mild, moderate, and severe. These five
items were combined into a sum score representing
characteristic pain.29,30 Reliability of the measure
based on Cronbach alpha in the sample was excellent
(> = 0.91).

Pain interference was measured using the Pain
Interference Short Form 8a from the Patient-Reported
OutcomesMeasurement Information System,31 which
assesses pain impact in key areas of functioning, in-
cluding daily and social activities. One item retrieved
from the International Spinal Cord Injury Pain Basic
Data Set32 was added to address pain interference with
sleep.33 Cronbach alpha of the composite scale made
up of these items in the present sample was excellent
(> = 0.96).

Distress was assessed using aggregated items
from the Behavior Risk Factor Surveillance System
(BRFSS)34 of the Centers for Disease Control and
Prevention and the Secondary Conditions Surveil-
lance Instrument (SCSI)35 based on findings from
confirmatory factor analyses conducted for this
study. Three BRFSS questions ask about the num-
ber of days out of 30 the individual experienced
mental issues. The first of these items asks about the
experience of Bstress, depression and problems with
emotions.[ The second item asks about Bfeeling
worried, tense and anxious,[ and the third asks about
Bgetting enough sleep.[ Three SCSI items for de-
pression, anxiety, and sleep problems assess inter-
ference with activity and independence on a 0Y3
scale, where 0 is Bnot experienced during the past
month[ and 3 is Bsignificant/chronic problem.[
Cronbach alpha of the scales based on the selected
items was adequate (BRFSS,> = 0.80; SCSI,> = 0.76).

Happiness was measured using six items taken
from the original Orientations to Happiness Scale
(OTH).36 In this 18-item measure, respondents rate
statements such as BMy life has a lasting meaning,[
BFor me, the good life is the pleasurable life,[ and BI
am always very absorbed in what I do[ on a five-
point Likert scale from Bvery much unlike me[ to
Bvery much like me.[ The OTH consists of three
happiness domains (meaning, pleasure, and en-
gagement), has demonstrated adequate reliability
and validity in other samples,36Y39 and has been
found to predict life satisfaction in the general
population.36 To select a smaller subset of six items
for the present study (in order minimize assessment
burden), factor loadings from other published work
were consulted36 to identify two items from each
subscale (meaning, pleasure, and engagement) that
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demonstrated the most validity with respect to their
associations with the parent scales. A principal
component analysis using a varimax rotation was
then performed in SPSS version 19.0 (SPSS Inc,
Chicago, IL) to determine whether the six selected
items of the OTH measured the latent variable hap-
piness. The results confirmed a three-factor solution,
labeledmeaning, pleasure, and engagement, with 80%
explained variance. In addition, because the happiness
factors were associated with one another, it is possi-
ble to combine all items into a single composite score
of overall happiness; this score evidenced adequate
internal consistency in this sample (> = 0.72). Sub-

sequent analyses used both the individual happiness
domain and composite scales.

Data Analyses
After computing descriptive statistics of de-

mographic data to describe the sample, Pearson
correlation coefficients were computed to examine
the associations between characteristic pain inten-
sity, pain interference, distress, and happiness. To
identify potential confounding effects of the most
frequently reported health conditions on study
outcomes, the authors ran partial correlations of all

FIGURE 1 Model 1, including happiness as one latent variable mediating the relationship between pain intensity and
the two outcomes distress and pain interference. M,meaning; P, pleasure; E, engagement; BRFSS involved
three selected items referring to the amount of days experiencing mental issues; SCSI involved three
selected items referring to mental conditions that interfere with activity and independence. Square,
observed construct; oval, latent construct; bold line, significant path; dotted line, nonsignificant path.

FIGURE 2 Model 2, including pain intensity as a mediator between happiness and pain interference and distress.
M, meaning; P, pleasure; E, engagement; BRFSS involved three selected items referring to the amount
of days experiencing mental issues; SCSI involved three selected items referring to mental conditions
that interfere with activity and independence. Square, observed construct; oval, latent construct; bold
line, significant path; dotted line, nonsignificant path.
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variables controlling for reported health conditions
and examined differences in correlation coefficients.
In case mean difference between the correlation
coefficients was less than 0.05, a confounding effect
was considered negligible.

Two models were specified to test the two study
hypotheses. Model 1 included happiness as one la-
tent variable mediating the relationship between
pain intensity and the two outcomes distress and
pain interference (Fig. 1). Model 2 included pain
intensity mediating the relationship between hap-
piness and the two outcomes distress and pain in-
terference (Fig. 2). A third model was specified to

explore the associations between happiness com-
ponents (of meaning, pleasure, and engagement)
and pain intensity, pain interference, and distress
and incorporated meaning, pleasure, and engage-
ment separately as observed variables (i.e., sum
scores of each subscales). All three models included
a path from pain interference to distress.

The hypothesized models were tested, and the
relative importance of the three happiness domains
was examined applying structural equation modeling.
Structural equation modeling incorporates the two
statistical techniques factor analysis and path analysis.
In factor analysis, intercorrelations among measured

TABLE 1 Descriptive characteristics of participants included in the analyses (n = 471)

Participants

Age, mean (SD), yrs 61.45 (16.11)
Missing, n (%) 2 (0.4)

Sex, n (%) Male 194 (41.2)
Female 277 (58.8)

Ethnicity, n (%) White 453 (96.2)
American Indian/Alaska Native 20 (4.2)

Asian 3 (0.6)
Black/African American 2 (0.4)

Native Hawaiian/other Pacific Islander 1 (0.2)
Hispanic/Latino 6 (1.3)

Other 8 (1.7)
Health conditions, n (%) Arthritis or rheumatism 289 (61.4)

Fracture or bone or joint injury 111 (23.6)
Migraine headaches 82 (17.4)

Diabetes 78 (16.6)
Fibromyalgia 72 (15.3)

Asthma 61 (13.0)
Cancer 25 (5.3)

Spinal cord injury 23 (4.9)
Stroke problem 18 (3.8)

Traumatic brain injury 19 (4.0)
Multiple sclerosis 11 (2.3)

Paralysis 12 (2.5)
Epilepsy 11 (2.3)

Amputation 8 (1.7)
Cerebral palsy 4 (0.8)

Muscular dystrophy 0 (0.0)
Other health conditions 133 (28.2)

Missing 3 (0.6)
Health problems, n (%) Back or neck problems 316 (67.1)

Eye or vision problems 230 (48.8)
Weight problem 207 (43.9)

Hypertension or high blood pressure 190 (40.3)
Depression, anxiety, emotional problem 188 (39.9)

Hearing problems 155 (32.9)
Gastrointestinal problems 119 (25.3)

Lung or breathing problems 110 (23.4)
Heart problem 94 (20.0)

Circulation problems 84 (17.8)
Tendonitis 48 (10.2)

Intellectual disability/mental retardation 17 (3.6)
Missing 3 (0.6)

Overall level of pain, n (%) Severe 56 (11.9)
Moderate 246 (52.2)
Mild 169 (35.9)
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variables are analyzed to confirm an unobserved la-
tent construct (measurement model, e.g., for dis-
tress). The path analysis depicts the relationship
among the latent constructs (structural model, e.g.,
relationship between happiness and pain intensity).
For structural equation modeling analyses, the au-
thors used the free statistics environment BR[40

and its Blavaan[ package (version 3.0.141). For both
models, distress was measured by two item parcels,
which are sum scores of the selected items of the
BRFSS and SCSI. Item parcels incorporate mea-
surement errors into the model, which can reduce
bias of the parameter estimates.42

Full informationmaximum likelihood estimation
was used to account for partially missing values. For
data missing at random, full information maximum
likelihood estimates are unbiased and more efficient
than other methods such as listwise deletion, pairwise
deletion, and similar response pattern imputation.43

Model fit was evaluated with a W2 test. A nonsignificant
W
2 (P Q 0.05) indicates that the hypothesized model

can explain the empirically observed relationships in
the data. In addition, root-mean-square error of ap-
proximation (RMSEA) was used to assess model fit
because it takes sample size and model complexity
into account. An RMSEA less than 0.06 indicates
good model fit.44 The models report standardized
path coefficients (A). Values greater than 0.50 indi-
cate a large effect, values around 0.30 denote a me-
dium effect, and values around 0.10 indicate a small
effect.45 Mediation was assessed by testing the signif-
icance of indirect effects, which are the effects of pain
intensity via happiness on the outcomes pain inter-
ference and distress (hypothesis 1) and the effects of

happiness via pain intensity on the outcomes pain
interference and distress (hypothesis 2).

RESULTS

Descriptive Statistics of the
Study Sample

As shown in Table 1, 59% of the sample was fe-
male. Participants were mostly non-Hispanic white
(96%) with a mean age of 61.5 yrs. Most frequent
health conditions were arthritis or rheumatism (61%),
fracture or bone or joint injury (24%), and migraine
(17%). Most frequently reported health problems were
back or neck problems (67%), eye or vision problems
(49%), and weight problems (44%). Slightly more
than half of the participants (52%) experienced mod-
erate pain, and 12% experienced severe pain as an
average in theweek before the assessment. Table 2 lists
the score range, mean, and the number of missing
values for characteristic pain intensity, pain interfer-
ence, distress, and happiness. The correlations be-
tween the study variables are reported in Table 3. The
impact of the most frequent reported health condi-
tions (i.e., arthritis or rheumatism, fracture or bone or
joint injury, migraine, diabetes, and fibromyalgia) in
the partial correlation on study outcomes was negli-
gible in all cases (mean difference G 0.05).

Hypothesis 1: Happiness Mediates the
Effects of Pain Intensity on Pain
Interference and Distress

Model 1 tested hypothesis 1 (Fig. 1) that hap-
piness mediates the relationship between pain in-
tensity and the two outcomes pain interference and

TABLE 2 Descriptive characteristics of pain intensity, pain interference, distress, and happiness (n = 471)

Range Mean (SD) Missing, n (%)

Characteristic pain intensity 1Y44 20.94 (9.03) 5 (1.0)
Current pain intensity 0Y10 4.42 (2.52) 3 (0.6)
Average pain intensity 0Y10 4.66 (2.37) 0 (0.0)
Worst pain intensity 0Y10 6.45 (2.79) 1 (0.2)
Least pain intensity 0Y10 2.65 (2.15) 1 (0.2)

Pain interference 9Y45 27.05 (9.91) 23 (5.2)
Distress

BRFSS 0Y90 35.40 (25.50) 17 (3.6)
SCSI 0Y9 4.02 (2.61) 12 (2.5)

Happiness (total) 6Y30 20.58 (4.73) 40 (8.5)
Meaning 2Y10 7.47 (2.33) 23 (5.2)
Pleasure 2Y10 6.70 (2.28) 26 (5.5)
Engagement 2Y10 6.40 (1.98) 22 (4.2)

Missing, n (%) refers to missing total scores, except current, average, worst, and least pain intensity. Little_s MCAR [Missing
Completely at Random] test was nonsignificant (P 9 0.05), indicating that data were missing completely at random for charac-
teristic pain intensity, pain interference, distress, and happiness.

BRFSS involved three selected items referring to the amount of days experiencing mental issues; SCSI involved three selected
items referring to mental conditions that interfere with activity and independence.
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distress. The model fit showed a nonsignificant W210
of 12.83, P = 0.23, and an RMSEA of 0.025, but
happiness did not significantly mediate the effect of
pain intensity on pain interference (indirect effect:
A = 0.01, P = 0.25) or distress (indirect effect: A =
0.01, P = 0.51). Pain interference showed a signifi-
cant direct effect on distress (A = 0.52, P = 0.05).

Hypothesis 2: Pain Intensity Mediates the
Effect of Happiness on Pain Interference
and Distress

Model 2 tested hypothesis 2 (Fig. 2) that pain
intensity mediates the effect of happiness on pain
interference and distress. Good model fit with a
nonsignificant W210 of 12.83, P = 0.23, and an RMSEA
of 0.025 was found. Pain intensity significantly me-
diated the effect of happiness on pain interference
(indirect effect: A =j0.13, P G 0.001) and on distress
(indirect effect: A = 0.10, P = 0.01). Happiness showed
a significant direct effect on pain intensity (A =j0.20,
P G 0.001) and, identical to model 1, pain interference
showed a significant direct effect on distress (A = 0.52,
P = 0.05).

Exploration of the Associations Between
Happiness Components (of Meaning,
Pleasure, and Engagement) and Pain
Intensity, Pain Interference, and Distress

The associations between different components
of happiness (meaning, pleasure, and engagement)
and the study criterion measures assessing pain in-
tensity, pain interference, and distress were explored
in model 3 (Fig. 3). The third model fit well, with a
nonsignificant W24 of 9.65, P = 0.05, and an RMSEA of
0.055. Again, pain intensity acted as a significant me-
diator. However, pain intensity only mediated the ef-
fect of meaning on pain interference (indirect effect:
A =j0.07, P= 0.05) and on distress (indirect effect via
pain interference: A =j0.04, P = 0.05). Onlymeaning
(A = j0.10, P = 0.05), but not pleasure or engage-
ment, had a significant direct effect on pain intensity.

DISCUSSION
This study examined how global happiness and

three happiness domains (meaning, pleasure, and
engagement) are related to pain intensity, pain in-
terference, and distress. Although the findings did
not support the first study hypothesis (that happiness
mediates the association between pain intensity and
pain interference, and between pain intensity and
distress), results from the second model showed that
pain intensity mediated the effect of happiness on
pain interference and distress. Those individuals who TA
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reported greater happiness reported lower pain in-
terference and distress through happiness_ effects on
pain intensity. Interestingly, of the three happiness
subscales, the one assessing meaning seems to be
most closely associated with pain intensity, pain in-
terference, and distress (model 3). This suggests that
to the extent that endorsing greatermeaning in one_s
life contributes to less distress and pain interference,
the effects are attributable to the potential impact of
meaning on reduced pain intensity.

Although the findings of this study do not
provide causal conclusions, they shed light on some
potential avenues for interventions. The findings
indicate that increasing happiness may be a viable
treatment target in psychotherapeutic pain in-
terventions for chronic pain. To the extent that such
a treatment reduces pain intensity, it is not assumed
that this is attributable to its direct effects on
nociception (i.e., encoding and processing painful
stimuli); rather, it produces a shift in the processes
related to pain evaluation and distraction.46 Hap-
piness may decrease the awareness of pain, which in
turn could lead to decreases in pain interference
and distress. A next step could be to test the effects
of a psychosocial strength- and resource-based in-
tervention to see whether the intervention alters
pain intensity and whether this impact on pain is
mediated by the intervention. If so, this could pro-
vide an important new intervention to help patients
with painVone that directly improves positive
mood and pain intensity and indirectly (via pain
intensity) reduces pain interference and distress.

The results showed that meaning, in particular,
was themost potent happiness domain associatedwith
key pain-related outcomes. Other studies examining
meaning and its relation to pain show inconsistent
results. For example, Lillefjell and Jakobsen47 reported
weak and nonsignificant correlation between the
meaning dimension of the Orientation to Life Test and
pain intensity. Another study with healthy women
showed that meaning (measured with the purpose in
life scale from the Scales of Psychological Well-Being)
was significantly associated with enhanced habitua-
tion to hot and cold painful stimuli.48 Differences in
the effects of different meaning subdomains, that is,
cosmic and ultimate (i.e., spiritual) vs. terrestrial (i.e.,
personal purpose in life, secular foundation),49 could
potentially account for differences in study findings.
Future studies comparing the association of different
types of meaning to pain can further inform the de-
velopment of interventions. In individuals with phys-
ical disabilities, research indicates that meaning or
purpose in life plays a key role in determining psy-
chologic well-being27 and adjustment to disability.26

Creating a meaningful life typically involves be-
longing to or being part of something greater than
the self. This may be accomplished through one_s
work, contributing to society (e.g., through volun-
teering), or working toward a meaningful goal. The
literature indicates that providing support to others50

and striving for something personally important51,52

are both related to enhanced happiness in the general
population. A number of psychologic interventions
incorporated in pain therapy could facilitate this

FIGURE 3 Model 3, including the different happiness approaches meaning, pleasure, and engagement and their
relationship to pain intensity and the outcomes pain interference and distress. M, meaning; P, pleasure;
E, engagement; BRFSS involved three selected items referring to the amount of days experiencing
mental issues; SCSI involved three selected items referring to mental conditions that interfere with
activity and independence. Square, observed construct; oval, latent construct; bold line, significant
path; dotted line, nonsignificant path.
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process. For example, Acceptance and Commitment
Therapy interventions that include nonjudgmental
acknowledgement of thoughts and emotions can be
applied to strengthen personally meaningful goals.
Cognitive behavioral therapy could combine cogni-
tive restructuring (e.g., decreasing the frequency of
thoughts such as BNo one needsme[ and BThe future
looks dark[ and increasing the frequency of thoughts
such as BI have a purpose in life[ and BI have per-
sonally meaningful goals that can be achieved[) and
behavioral therapy (e.g., social skills training to feel
more comfortable in doing volunteer work) to in-
creasing happiness and meaning. Both of these in-
terventions have been found to positively influence
mental health and pain outcomes also in individuals
with physical disabilities.16Y18,53 In addition, participa-
tion in religious practices could also present potential
pathways for increasing meaning for individuals who
value such activities. Research findings suggest that
religious and spiritual beliefs and practices in persons
with chronic pain are associated with coping efforts
(prayer) and increased happiness.54

The authors_ final discussion point refers to the
weak association between happiness and distress
found in this study. A fair amount of research has
examined the extent to which these two domains go
hand in hand, that is, whether individuals who benefit
in terms of happiness also show reduction in distress
(i.e., they represent two ends of a single continuum)
or whether individuals may evidence improvements
in one dimension but not on the other (i.e., they
represent two related but distinct dimensions). Re-
search supports the latter case, indicating that in-
dividuals with fewer psychologic problems do not
necessarily have better positive mental health.55

Limitations
This study is subject to several important limi-

tations. First, the study used a cross-sectional design.
Thus, although the structural models suggest paths
from one variable to the others, causality cannot be
inferred. Analyses of longitudinal data can provide
more robust findings about the associations between
happiness, pain intensity, pain interference, and dis-
tress and will be the goal of future research. Second,
the response rate of the present study was low (19%),
and there is an overwhelming proportion of non-
Hispanic whites in the sample, which limits gener-
alizability of the study results as these associations
can be culturally sensitive. Furthermore, the mean
age of the sample (61.5 yrs) is higher than that in
some other similar studies, including those of in-
dividuals with physical disabilities. Thus, it is not

known whether the findings can be generalized to a
younger group of individuals with physical disabil-
ities. These issues indicate that replication of the
study in additional samples is warranted. Third,
participants were reimbursed for the time they spent
responding to the surveys, and it is possible that this
may contribute to selection bias. However, financial
reimbursement has been found to have positive ef-
fects on the willingness to participate in research56 as
well as study performance.57 Moreover, because this
study used only small monetary stipends ($5 for the
current and a total of $35 for completing all future
surveys), the authors believe that potential selection
bias was minimal. Fourth, it is possible that level of
happiness might have affected some subjects_ will-
ingness to participate in the study. Happy individuals
well adapted to their pain might be less likely to
participate in research addressed by the current
study. It is also possible that very unhappy individuals
with high levels of depressive symptoms and diffi-
culties in adjusting to pain might have lower moti-
vation to participate in the current study. Fifth,
reliability of measuring happiness can be questioned
as internal consistency of the OTH in this study was
merely acceptable. Using the whole 18-item OTH
could potentially improve reliability, as goodCronbach
alphas of 0.82 for meaning, 0.82 for pleasure, and
0.72 for engagement were found in a previous
study.36 Finally, structural equation models are, to
some extent, data driven and exploratory in nature.
The final model should therefore be cross-validated
to confirm reliability.

CONCLUSIONS
Research about the importance of psychosocial

strengths and resources in adjustment to chronic pain
is still in its infancy. Identifying specific targets for
intervention is a valuable step in the development and
implementation of effective strength- and resource-
based interventions for chronic pain. Findings from
this study provide important new data that could help
to lay the groundwork for intervention studies to
better understand how lowering pain intensity, pain
interference, and distress can be achieved.
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