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Abstract
Purpose: Despite a growing literature on the benefits of gratitude for adjustment to chronic
illness,little is known about gratitude in medical populations compared to healthy
populations, or the degree to whigbtential deficits in gratitude might impagphality of life.
The purpose of the present study was t@xBmire levels of gratitude and quality of life in
fibromyalgia patients and healthy controls, and 2) consigerole of gratitude iexplaining

quality of life differences betweeifibromyalgia patients and healthy controls.

Methods: Participants wer&73 fibromyalgia patients and 81 healttontrols.All

participants completemeasures of gratitude, quality of life, and socio-demographics.

Results: Although gratitude was positivebssociated witlguality of life, levels of gratitude
and quality of life were lower in the fibromyalgsample relative to the healthy contrdifis
difference in gatitude partially mediated differences in quality of life between the two groups

after controlling for sociodemographic variables.

Conclusions: Our findings suggest that gratitude is a valuable positive psychological trait for
quality of life in people with fibromyalgidnterventions to improve gratitude in this patient

population may also bring enhancement in quality of life.

Keywords. Gratitude;fiboromyalgia; quality of life; adjustmenthronic iliness



Introduction

Characterized by muscle pain, fatigue, and tender pldihtBbromyalgia is a chronic
pain syndrome that casignificantlycompromise daily functioning and quality of life [2,3].
Sleeping difficultiesand cognitive problems, including memory issues (i.e., “fibro fagg,
common in up to 70% of patierf§]. These factors can exacerbate pain@mathlems with
daily functioning[5], key components of healtlktated quality of lifan fioromyalgia
syndrome (FMS). Together, the cognitive and physical sympbodfsIS candetrimentally
impact psychlogical and physical well-bein@]. The toll on mental health is evidenced by
the high rates of anxiety and depression in peopleMtB compared to the general
population [7,8], which in turn caarthercompromise quality of lif¢9].

From the lens of gsitive clinical psychology10], certain qualities and traits can
provide resilience to the challenges of living with chronic conditsuth ad$=MS, and thus
ameliorateheimpactof FMSon quality of life. For example gsitive affect has been
identified as an asset for managing fiboromyalgia [11], and trait hope, which is chiaeakcte
by high levels of positive affect, is linked to lower levels of fatigue among fibrajiayal
patientg12]. A growing evidence basedicates that gratitude, an orientation towards
noticing and appreciatintpe positive in lifg13], may be particularly beneficial for
improving quality of life in clinical populations, including those with chronic health
conditions.As a traitconstruct gratitude is associated with lower levels of depression in
those with heart failure and breast carjédr15], and longitudinally predicts lower
depression in individualsith inflammatory bowel disease and arthrjti]. Gratitude is also
associated with enhanced quality of life in arthritis, chronic obstructivegmalm disease,
and diabetes [17], and better self-rated health, in people with inflammatory beesateiand
arthritis[16]. Yet to date, gratitude has not been specifically examined with respect tg quali

of life in FMS.



There are several reasons to expect that gratitude may be linked to better health
relatedquality of life in FMS. In healthy populations, gratitude is associated with bktegr s
guality via better praleep cognitions [18], and lower depression both csessonally[19],
and longitudinally [20,13]Gratitude is also associated with wiedlingin non-clinical
populations after controlling for other known predictors such as socio-demograpbis fact
and highermerder personality trai21], and is linked to adaptive coping [22].

Despite the value of gratitude for enhancinglvbeing, little is known about the
relative levels of gratitude among those living with a chronic health conditiopareihto
healthy populations, or the degree to which deficits in gratitude might impddieusd for
those with FMS. Ostensibly, living with FMS can make focusing on and appredtaing
positive more difficult, as FMS canVvma widespread negative impact personal
relationships, career, and mental hef8ihin addition to impeding daily functionir{g].
Among the eight diverskacetsof gratitude idatified by Wood and colleagues (2010),
appreciation of one’s social relationships and the support they provide, and xusitale
comparisons, are two key social dimensiohgratitude that may be difficult for people with
FMS to experienceBoth quality and quantity of social support amportantfor improving
disease selinanagement and quality of life in people WHMS [23], yet ®cial support is
often lacking for individualsvith FMS[3]. To the extent that social networks do not include
peerswith FMS orother chronic illnesse®pportunities for positive social comparisonay
be scarcefor individuals with FMShan for those not living with this chronic condition, and
may limit their capacity to make growtriented upward social comparisons or symptom
minimisingdownward social comparisof¥4]. Importantly, br gratitude to be considered a
more enduring life-orientation or trait, each of the eight facets of gratitude weat to be

experienced frequenthintensely and easilyf25,19]. Given this, and the impact of FMS on



daily and social functioning, it may be difficult for people with FMS to have a sustained
grateful approacto life when managing the challenges of their condition.
The Present Study

In the current study we addressedraportant ad understudied question regarding
the role of gratitude in adjustment to chronic illness, namely the extent th gdaittude
might be a limitedbut nonetheless valuable, positive psychological trait for hezikied
quality of life in people with FMSTo test this we examined the levels of trait gratitude in
people with FMS relative to lzealthycontrol group, and further tested the associations of
gratitude toacomposie measure of heahtelated quality of life in both samplese&use
currentevidence indicates that gratitude is a core resiliency factor for both healthy and
chronically ill populations, we expected that gratitude would be linked to improved mental
heath and quality of life in botithe FMSand the control samples. However, given the
challenges of living with FMS, walsohypothesized that individuals with FMS wouteport
lower overallquality of life andlower levels of trait gratitudeompared to a healthy control
group. We further hypothesizéloht the detits in quality of life in those witlFrMS would be
explained by their relatively lower levels of gratitude.

Methods

Participants & Procedures

FMS patientsr{ = 171) and healthy controls € 81) participated in the studyable 1
provides descriptive statistiésr each group and tests of group differences for socio-
demographic variableRatients and controls did not differ in termsekor marital status
Patients were about 12 yeardarthan controls and more likely to have 9-11 years of
education as compared to controls who were more likely to have 12 or more years of

education.



In total 320 questionnaire sets were sent out to several fiboromyalgleeekjroups
which were recruéd with the support of the German Fibromyalgia Patient Association. The
group leaders were contacteddyauthor (MO) and were then sent the patient materials
including the questionnaires, an information letter regarding the study objectides, a
consent form. Group leaders were asked to distribute the materials and toarwlleeturn
them when completedtealthy controls were a German convenience sample of volunteers
without fibromyalgia that completed the questionnaire B&t.questionnairesvere delivered
to studentssistant®y one of the authors (NK) and students then delivered them to people
they knew (e.gparentsparentsfriends, and other individuals 40 70 years of age

M easures

The Gratitude Questionnaire-6. The Gratitude Questionnaifeis a brief (6item)
assessment of the disposition of gratefulj2S§ It was developed for use with a wide
variety of respondents and has been used with college students, the general population, and
medical patient§l6,25] The gratitude questionnaire has shown evidence of acceptable
reliability and validity[25]. Responses are provided on a Likert scale ranging from 1
(strongly disagregto 7 strongly agreg The total score can range from 6 to 42 and higher
scores indicate higher gratituda.the present study, coefficient algioa patients and
controls was79 and .69respectively.

Hospital Anxiety and Depression Scale. The Hospital Anxiety and Depresgai&cale
is a brief (14 item) selfeport questionnaire measuring symptoms of anxiety and depression
[26]. It was developed for use in general medical out-patient clinics but is novy wiks in
clinical practice and research. The Hospital Anxiety and Depression Scale has good
reliability and construct validitj27]. Responses are based on the relative frequency of
symptoms over the past weelsing a four point Likert scale ranging from 0 (not at all) to 3

(very often). The total score for each of the depression and anxiety scalesgafroen O to



21 and higher scores indicate higher depression and anxiety. In the presenistiiidie
alpha for anxiety for patients and controls was .86 and .76, respectively. Coeflighenta
depression for patients and controls in the present study was .82 and .81, respectively.
Quality of Life Scale. The Quality of Life Scale is a 2em questionnaire designed
specifically for use in chronic disease patients including patients with fylaigna[28].
Items assess various aspectgulity oflife such as physical and material wi#ing,
relationships with other people, social, community, and civic activities, persambpiment
and fulfillment, recreation, and independence. Satisfactory construct validity mashosen
for the German version in a sample of fibromyalgia patients [29]. The @mrscaled from 1
to 7 and aggregated into a sum score where a higher score indicates higher quality of lif
(possible sum score range-162).In the present studypefficient alpha for patients and

controls was91 and .91respectively.

Short Form 12. The Short Form 12 is a multidimensional general measurement
instrument assessing heattlated quality of life. It has become widely used in clinical trials
and as a standard outcome assessment instrument because of its brevity and p8ychome
performancd30]. Like thefull version of the Short Form (i.&F36), the Short Form 12
contains items that assess functioeight health domains including: physical functioning,
role-physical, bodily pain, general health, vitality, social functioning, role-emotiandl,
mental health. However, because only one or two items could be devoted to each of the
domains in the Short Form 12, domain subscales are typically not computeat] lthste
Short Form 12 consists aofentaland physicahealth composite scaeScores carang
from O to 100 with highescores indicating bettéealthrelated quality of life Acceptable
estimates of internal consistency have been shown for both mental (coefficient a§#)
and physical (coefficient alpha = .88) health composite s¢di¢sMentaland physical

health composite scadave showacceptabléwo-weektestretest reliability coefficients of



.76 - .89 [32,33]. Internal consistency of the mental (coefficient alpha = .84) and physical
(coefficient alpha = .91) health composite scores in the present study was acceptable.
Because of the present focus on mengalth-relatedquality of life, only the mental health
composite scoreasused irthis study

Socio-demogr aphics. Age and sex were assessed, as veehgcatioal level(i.e., 9 or
less years, 221 years, 12 or more years, advanad) marital statu§.e., married versus
other).
Analyses

Descriptive statistics (means and standard deviations) were computed along with
bivariate correlationdNext, a multiple group confirmatory factor analysis mogas fit to
the data to evaluate the latent quality of life variable and ensure measuremeahaevari
across FMS patients and healthy contrSklsveraldifferent levels of measurement invariance
can beconsidered [34]. Testing for cogfiral invarianceevaluates if theame factor model
(i.e., number of factors and indicatofi3 equally well in bothlgroups. Testing for atric
invarianceadds the requirement thiie factor loadingsmust be equdbr bothgroups.
Testing for scalar imriance involves evaluatingdtor variance/covariance invariance tests
determining ifthe variances and covariances of the latent factorsgara for both groups.
Last testing for strict factorial invariance adds the final equality constraintstioigsof the
requirement that all item residuals are invariant adoo#is groups. Multiple group
confirmatory factor analysis models are complex and include numerous pensamet
consequenth RMSEA is the preferred findex as it possessksown distributional
properties and remains unaffected by model complexity or sample size [F8YBHA <
.08is considered acceptable [85]. However strict RMSEA cutoffsdo not existind values
of up to .10 can be consideradceptabl¢37]. Multiple group confirmatory factor analgs

loadingsareusually provided in unstandardized unitkis preventgonfusion in interpreting



standardized loadings that may differ across groups due to different variancesgnoegch
[38]. Nevertleless, both unstandardized and standardized loadings are provided for
interpretation.

Tests of study hypotheses involvedtructurakquation modehatexamined the
hypothesis that FMS patients and controls would differ on quality of life and that some
portion of this difference could be explained by gratitiedels The structural model
included a direct effect representing the difference between FMS paimhhealthy
controls on quality of lifeas well aspn gratitude. The model also included the direct effect
of gratitude on quality of life. An indirect effect was included in the model tpa¢sented
the extent to which FMS patient and healthy control differences in quality efdife
explained by group differences in gratitudiesting the significance of the indirect effect in a
structural equation model is the recommenaled most direct method for understanding if a
mediating variableonveys the effects of a predictor to an outcome [39[4@re are a
number of advantages to testing for mediatiomXxgmination of the indirect effect in
structural equation modeling [43ome of he advantages includiee ability toinclude latent
variables, simultaneous, as opposed to sequential, estimation of mode| affdatsodeling
error terms irthe equation. Structural equation models also allow for testing nested models
thatcan help evaluatié direct or indirect effects could be eliminated, making the mouek
parsimonious [42]. The influence of socio-demographic variables on all other vanmatiies
model was controlledVe assessed fit of ttegructuralmodels using the ratio of cbguare
value to degrees of freedom (CMIN/df), Comparative Fiek(CFI), TuckerLewis-Index
(TLI), and root mean square error of apgmation (RMSEA)[38]. In order to assess model
fit, conventional cubff criteria (good fit: CMINI/df < 2; CFI>.97; TLI:>.97, RMSEA<Y)
acceptable fit: CMINI/df B; CFI>.95; TLI:>.95, RMSEA<.0) were employed [43].

Statisticalsignificancetests were considered at {he& .05 level.
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Results

Descriptive statisticandtests of group differences are shown in Table 2. Being an
FMS patientwas associated witlower gratitude, quality of life and mental heatdtated
quality of life, and higher anxiety and depression in comparison to a healthy control group.
Compared to other FMS patient cohorts’ levels of quality ef(M = 72),mental health
related quality of life M = 42), anxiety i1 = 11), and depressioM(= 8) [29,44-47)FMS
patients in the present study showed sliglayer quality of life M = 66) andnental health
related quality of life M = 35), equal levis of anxiety M = 11), and slightly higher
depressionN!l = 10).Descriptive statistics and bivariate correlations for thal tsample are
shown in Table 3. Gratitude was correlated with less anxiety and depression and nityre qual
of life and mental healthelated quality of lifeEducation was related to more gratitude,
quality of life, and mental healttelated quality of lifeand less anxiety and depression. Age
was related to more anxiety and depression and less mentaliedatitil quality of life.
Participant sexand marital status were not statistically related to any variable.

Multiple group confirmatory factor analysis revealed evidence for invegiaf the
quality of life construct across FMS patients and healthy controls. Corifigwetic, scalar,
and strict invariance models all fit the data acceptably, RMSEAs =.000 Under the
constraints of the strict invariance model, unstandardasdr loadings ranged from .99 -
3.67 and standardized factor loadings ranged from .66 AlBi®adings were statistically
significant at thep < .001level. Residuals for anxiety and quality of life were allowed to
covary in all models.

The structural modékee Figure 13howed that FMS patients had lower levels of
quality of life than healthy controls (Beta58,p < .001) and lower levels of gratitude (Beta
=-.36,p <.00)). Gratitude had the expected positive association with quality of life (Beta =

.29,p <.001). Thdifference between FM@atients and healthy controls in quality of life
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was partially explainethrough gratitudelqdirectBeta =-.10, p < .01). The structural model
showed goodit, ¥*> = 22.50p = .26,x>/ df = 1.18, CFI = 1.00, TLI = .99, RMSEA = .03. To
examine if the mediating role of gratitude in quality of life differences betwkt gatients
and healthy controls was partial or complete, we examiriechaed model with the direct
effect between group and quality of life omitted. This model resultadstatistically poorer
fit, Ay = 65.27 p < .001. Consequentlye retainedhe partial mediation model that
included both the direct and indirect effects.

Discussion

The current study is, to our knowledgjee first to examine the role of trgtatitude
as a core resiliency factor fpeople with FMSand to do so in comparison thealthy
control group. FMS patients exhibited lovegrality of life and mental heakltelated quality
of life and higher anxiety and depressgsmorescompared tdealthy controlsThe present
group of FMS patients showed slightly lower quality of life and mental hesldited quality
of life, equal anxiety, and slightly higher depressimonomparison t@ther FMS cohorts
[29,44-47]. This points to a high burden of disease consequences on overall quality of life in
oursample of FMS patients.

Consistentvith our hypothesegyratitude was associated with better quality of life.
Althoughthose with FMSeported lower average legalf quality of life and trait gratitude
relative to controls, gratitude was positively linkeditoomposite index ajuality of life.
Importantly,differences irgratitudelevelspartially explained the differences in qualdty
life between the two groups, even after accounting for important sociodemograjdiatesar
Together these findings support our proposition that living with FiM8sents ahallenging
context that can limit opportunities to express gratitude frequently, ingeasel easily, and
thus as a trajtL9,25], which in turn can haumplications for quality of life

Despite a growing recognition of the value of gratitude for improving well-being and
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quality of life for those with chronic illneg5,14,17,16], it is important to acknowledge that
the challengesf living with a chronic illness nonetheles®ats a context in which finding
people and circumstances to be grateful for on a regularrbagise very limited Pain,

fatigue, functional losses, and psychosocial challenges, are issues common to many chronic
illnesses that can compromise quality of [48-50], as well as potentially limit how often
gratitude may be expressdgfosion of social support is common among people with chronic
illness[51], and could lead to less grateful responseldsupport provided, especially if the
amount ofsocial support received wewed as being relatively lefisan thesupport

previousdy received52]. Additionally, the extraffort required to maintain a grateful
orientationin the context ofiving with a chronic illnessnay be beyond the resources
available to the individuaFkor examplethere is evidence th#te weltknown link between

pain and poor executive functionirggexacerbated amomgdividuals living with chronic

pain who try to maintain a positive mood [53], suggediirag there may be limited cognitive
resources to draw upon when trying to manage a painful chronic health coridigon.
cognitive deficits and “fibro fog” common to FMS are additional reasons why mairgain
grateful disposition may be particularly difficult for this patient group.

Froma positive clinical psychology perspectid®], acknowledging when and under
what circumstances positive traits such as gratitude may be compromised is infportant
reducing thesymptoms andevelopment of clinical disorders such as anxiety and depression
Rather than focusingnly on the benefits of gratitude for adjustment in chronic iliness
populations, future research should also exampaiential deficits in gratitude relative to
healthy populations, as was done in the current study. Such an approach would permit a more
accurate understanding of the factors that may limit having a grateful orientation

Importantly, evidence indicates that gratitude is a quality that can beatexdtiwith

relatively simple interventions such as gratitude diaries andwkish over time can
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contribute to a more grateful disposition [1®ideed, there is evidence thhé positive
effects of gratitude interventions can persist for up to six months [19]. Although aagrow
body of evidencéasdemonstrated the efficacy of gratitude interventions for increasing the
expression of gratitude and improving well-being in non-medical populations [19,54],
research osuch interventions in medical populations is scant. At least one study has found
that gratitude interventions may be equally valuable for chronic illness popu)atadimg
that breast cancer patients who receiges-week online gratitude intervention had
significant reductions in deatielated fear of recurrence compared to a control groupT65].
the extenthatgratitude can be bolsteredlie expressed on a more regular besis
interventions, our findings suggest that such interventions have the pdtenteimise
quality of life related outcomes in chronic iliness populations. Nonetheless, amdiengtthe
conditionsthat may restrict the full expression and experieggatitude may be necessary
to optimise the value of these interventions for medical populations.
Limitations

Studies of this typeome withsome limitations worth considering. First, this was a
crosssectional study and causal direction cannot be infeNedertheless, it remains useful
to know that patient-control differences in quality of life are, in some part, aecbfontby
differences in gratitude agnpairedquality of life is a common outcome of concern in
chronic illness and convenient targets of intervention to boost it are not alwdys eas
identifiable Gratitude appears to be one such point of intervention. Sgitusdvas a
convenience sample of patienggruited from a patient sefifelp groupn only one region of
the world. Broader, more representative samples of patients could have advdartadeasll
measures were selkéports and response bias (i.e., faking good or bad) mayalffeetedthe
data. Finally, although we controlled for socio-demographic confounds, other confounding

variables could be at play. Gratitude may be serving as a proxy for several othee posit
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psychological traits such as optimism, hope, oregarpositive affect.
Conclusion

Our findings show that gratitude and quality of life are lower in FMS patients as
compared to healthy controls and tlmater gratitude levels explapart ofthedifferences
between patients and controls in qualityitgf. FMS patients have long been known to suffer
decrements in key areas of functioning that contribute to losses in quality efdife4], and
yet few treatment approaches offer sufficient means to regain functional lossegpend
guality of life. Developing personal resiliency and adopting positive coping stylesaifys
of adjustingto chronic ilinesses such as FMSratitude may serve both purposes,
functioning to contribute to the development of resilient personal characteralgale
offering an approach to coping that is likely to bring quality of life benefits.

Although the cross-sectional design of this study does not allow for conclusions about
the causal sequencing of these variables, future studies could illuminate if sit@mpt
enhance a grateful disposition can lead to quality of life enhancements andétaiQr
coping from a focus on managing the negativappreciatinghe positive in life can do
likewise. The presemtudyand future studies camontribute to a growing body of literature
demonstrating the importance of gratitude for quality of life and well-being in indigidua
living with a chronic illnes[16,14,15].Overall,researctlof this kindhighlights the
importance of considering person-situation interactions when assessing how enduring
positivepersonal traits such as gratitude may or may not be associated with important

outcomes such as quality of life in the context of chronic iliness.
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Socio-DemographiDescriptiveStatistics for Fibromyalgia Patients and Controls

Patients  Controls F 7?2 x r
Age in years 58 (8.8) 47 (14.2) 57.76** .19
Sex(female/male) .08 -.02
Female 161 (95) 76 (94)
Male 9 (5) 5 (6)
Marital statu .02 -01
Married/with partner 130 (76) 59 (76)
Single/widowed/divorced 40 (24) 19 (24)
Education (years) 68.76*** .41
9 or less 74 (44) 7 (9)
10 or 11 65(39) 23 (29)
12 or more 16 (10) 44 (56)
Advanced 12 (7) 5 (6)

M (SD), F test 2n (% within

column) ¥ test

**k < 001
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Average Levels of Main Study Variables for Fibromyalgia Patients and Controls

Patients Controls
Variable M SD M SD t
Gratitude 30.45 6.13 35.87 4.10 -6.25**
Anxiety 1093 4.46 545 3.15 8.63%
Depression 9.51 399 292 295 11.50**
Quality of Life 65.99 16.54 86.94 15.77 -8.30***
MentalHealthRelated 3536 9.28 4996 9.22 -10.18***

Quality of Life

** p<.001



Table 3

Descriptive Statistics and Bivariate Correlations for all Study Variables
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M SC 1 2 3 4 5 6 7 8 9
1. FMS Patients .7C A€
(Healthy Control = referent)
2. Gratitude 32.0¢  6.1C -.41%*
3. Anxiety 9.2¢ 4.8: .52+ - 30x**
4. Depression 1.41 4.80C .63** - 50> N
5. Quality of Life 72.3¢ 18.8¢ -.51** A - 58> - (5
6. Mental HealtkRelated Quality of Life 39.82  11.4( -.5G** ACHH* -.68** S i BT
7. Age 54.3¢ 11.7C .42%** -.13 A4 20+ -.1C -.15*
8. Sex 94 .23 -.08 -.04 .0C .02 -.04 .08 -.0€
9. Married (other = referent) 7€ 432 -.04 .0C .08 .0€ .04 -.03 .04 -.07
10. Education 2.04 93 - 43 34rE* - 31> -. 36+ 244 20%** -.225** -.0€ -.03

*p< .05, *p< .01, ** p<.001
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Figure 1.Structural model for the differences between FMS patients and healthy controls in
quality of life withdifferences in gratitude as a mediating variable. All coefficients are
significant afp < .001. Residual terms and agey marital status, and education control
variables not shown. With the exception of a positive association between educdtion a
gratitude (Beta = .2(p < .01), no other control variables hsignificantassociations with

any other variable



