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Abstract
A growing literature on how perfectionism relates to-sefforted physical health has rarely
considered the role of negative affect or contextual factors. We addresdeddkemining
how Perfectionistic Concerns (PC) and Betibnistic Strivings (PS) were associated with
selfrated health across thirteen samples (f¥tal4,991) before and after controlling for
negative affect, and metmalysed the effects. PC was associated with poeragetl health,
whereas PS was associated wjtlodselfrated health. The associations were attenuated after
adjusting for negative affect, but remained on average significhateffects for PC were
moderated by sample type, perfectionism measure, an#iseings suggest théte
associations of perfectionism with subjective heaftthinot solely due to biases associated

with negative affect
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I ntroduction

Commonly conceptualized as consisting of two super-ordinate dimeriSioeber &
Otto, 2006) perfectionism is a personality trait that has received much attention frotin heal
researchers in recent years. This growing body of research has brought to the fanefront
ongoing debate regarding when and how perfectionism may or may not be healthy.
Characterized by extreme ssffrutiny, excessive concerns with mistakes and the perception
that others demand perfection, Perfectionistic Concerns (PC) is genersligered to reflect
the unhealthier aspects of perfectionism in part because of its associations héthHdgls
of negative affecfMolnar, Reker, Culp, Sadava, & DeCourville, 2006). In contrast,
Peafectionistic Strivings (PS) is comprised of setting and compulsively strivingathre
excessively high standards, and has mixed associationsegttive affec{Flett, Blankstein,
& Hewitt, 2009; Molnar et al., 2006), amgalth outcomef-ry & Debats, 2009; Molnar,
Sadava, Flett, & Colautti, 2012).

Both PC and PS have been examined in relation to a range of outcomes related to
physical health including streés.g., Dunkley, Mandel, & Ma, 2014; Molnar et al., 2012),
health behaviours (e.g., Sirois, 2016; Williams & Cropley, 2014), and physical syspto
(e.g., Flett, Panico, & Hewitt, 2011; Molnar et al., 20063t research directed at
understanding the reasons for these linkages, or the lack thereof, is scant,(Siocbmgr
Flett, Janssen, & Hewitt, In presand has often not considered the role of factors well-
known to bias the reporting of physical health outcqreesh as negative affg@Vatson &
Pennebaker, 1989). Moreovegsearchers have largely ignored associations witlhrateld
health,animportant and robust predictor of a wide-range of consequehtyaical health
outcomes (Jylha, 2009)ith reliable associations to broader personality t{aidskenhoff,

Sutin, Ferrucci, & Costa Jr, 2008; Lockenhoff, Terracciano, Ferrucci, & Costa, 2012).



The aim of the current research is to address this gap in the literature byiegamin
how PC and PS are associated with-ssid health across multiple and divesaeplesand
by testing the contribution of negative affect in these linkages.
Per sonality and Self-Rated Health

Described asa summary statement about the way in which numerous aspects of
health, both subjective and objective, are combined within tfeepiial framework of the
individual respondent” (Tissue, 1972, p. 98 Ifrated health iawidely used and robust
predictor of important health outcomes that theory indicates is necesstuignced by
personality. For exampleel-rated healtheliably predics objective health outcomes in the
form of health behaviours, cortisol responses to stress, morbidity, and mortality 2D08a
Kristenson, Olsson, & Kucinskiene, Z}Mora, Orsak, DiBonaventura, & Leventhal, 2013;
TamayeFonseca et al., 2013). Current theory posits that, unlike other measures of health,
selfrated health arises from an active cognitive process easstfissment and reflection that
IS necessarily evaluated within the context of the individual's socio-cuétndaindividual
differencegJylha, 2009)According to thisCognitive Process Model of setited health
(Jylh&, 2009), the evaluation of health stasus multistage process thhtst involves a
consideration of the relevant cultural and perstgtbricalinformation that can determine
one’s health including any existing medical diagnoses and functional status, symptoms
experienced, genetic risk factoasid biological sex. This initial conceptualization of health is
thenevaluatedcandsummarizedvithin the context of individual differeesin positive and
negative dispositions, depression, health experiences, and expectations. statt@s
current age, previous health status, and perceptions of one’s health telativers also
contribute to thexperiences and expectations timéim the evaluation of current health
status.The information from these processes is then considered in terms of the waghn whi

the rating of health is presented arrive at an overaflelrating of health (Jylha, 2009).



From the perspective of the Cognitiveocess Model, personality plays a central role
in shaping the appraisals that result in the subjective rating of healthxdrople, individuals
with personality traits that are characterized by a high degree of negative affflectthat are
linked to depression may perceive @awvaluate the factors relevant for health, such as
physical symptoms, as beimgrsein comparison to someone scoring low on such trais
proposition is consistent with both the classic (Watson & Pennebaker, 1989), and updated
symptom perception hypotheses (Howren & Suls, 2011), which posiigbative affect can
inflate reportsof physical symptoms because of a greater tteto internal somatic
symptoms and changeggardless of whether these changes reflect symmibatsual
illness This perceptual bias can alisdlate retrospectiveecall of past physical symptoms
(Howren & Suls, 2011), and the subsequent evaluatipasifhealth stas, and how it factors
into judgements of current healtinally, high levels of negative affect can influence the
relative assessment of one’s health in relation to others, and result irsldvestive ratings
of health (L6ckenhoff et al., 2012). Consequently, it is prudent to control for negative affect
when understanding how personality traits may relate to self-reports of physiltlal he

Research examining the links between personality andagell health has focused
almost exclusively on the five factor model of personafityllectively this research has
noted that high Conscientiousness and Extraversion, alondpwitNeuroticisn, arethe
three higher order personality factors wiitle most consistent associations vgtodself
rated healtl{Lockenhoff, Duberstein, Friedman, & Costa, 2011; Lockenhoff et al., 2008;
Lockenhoff et al., 2012; Sirois, 2015). Although this research has not explieigdthese
associations from the lensthie Cognitive Process Model, the findings are nonetheldsse
with what might be expected given that all three traits have links to negdéeeaaid health
behaviours (Hampson, Goldberg, Vogt, & Dubanoski, 2007; Le@iaddez & Fidalge

Aliste, 1997; McCrae & Costa, 1991; Sirois & Hirsch, 2015).



Perfectionism, Self-Rated Health, and Negative Affect

The Cognitive Process Model of sedited health (Jylha, 2009) providesiseful and
comprehensive framework for understanding how perfectionismbmaglated to selfated
health.Current evidence suggests differential associations of PC and PS with nedatiye af
with weaker and more inconsistent associations foFBSexample, some studies have found
that PC isassociated withigher levelsand PS associated with lower levelsiegative
affect,(e.g., Damian, Stoeber, Negru, & Baban, 2014; Gaudreau & Thompson, 2010; Molnar
et al., 2006). In contrast, other studies have found that PC, but netrBl&tedo state
negative affecfe.g., Flett et al., 2009%till other research has noted that both perfectionism
dimensions are associated with negative affect when it is conceptualized ag%irsiate
2016),suchas depression, anxiety, and anger (e.g., Hewitt & Flett, 2004; Stoeber, Schneider,
Hussain, & Matthews, 2014), or as chronic negative emotior{&itgnmugasegaram et al.,
2014). However, the associations with negative affect for PC are often stronggvoeafor
PS(e.g., Hewitt & Flett, 2004, Sirois, 2016; Stoeber et al., 2014).

When viewed from th&ens of the Cognitive Processoldllel (Jylha, 2009 urrent
evidence suggestbatnegative affect may contribute to the differential associatioRof
and PS to selfated healthConsequentlt is critical toaccount for the effects afegative
affect when assessing how perfectionistiinked to seHrated healtlgiven that differential
associations between perfectionism dimensions andatet health may be an artifact of
negative affectlt is also important to consider tHR€ and P&relinked to selirated health
because of actudifferences in physical health status. For examsmg a physical iliness
selfreportchecklist previously shown to be unrelated to negative gfaaiis, Melia
Gordon, & Pychyl, 2003), one study found that PC, but notWaS consistentlyyet weakly
(average = .13),linked to moreself-reported acute health problems such as colds and

headaches, across seven samples fiot?,150) of community adults and studef8sois,



2013). We therefore expect thatelnypothesized associations between PC and poor self-
rated health will remain after controlling for negative affect.

The Present Resear ch

In thisresearclwe took a theorydriven approach to examine how perfectionism
dimensions are related seltratedhealth using the Cognitive Process Model (Jylh&a, 2009)
of seltrated health as a guiding conceptual framework. Figure 1 presents an operational
model of the Cogtive Process Modéhatoutlines the role of contextual factors in seifed
health andhighlightsthose examined in the current reseaBuilding on thistheory, and the
evidence presentede hypothesized that PC would be associated with pooragetf-health,
whereas PS would be associated wibodselfrated healthBecause PC and PS share some
overlap, it is recommended that this overlap be accounted for when examiningl#igins
to adjustment outcomes to better understand the unique contribution of each higher order
perfectionism dimension to the outcome of interest (Stoeber & Gaudreau, 20de1S%

Otto, 2006) Accordingly, we also examined the associations of each perfectionism dimension
in relation to selrated health after partialling out the contribution of the other dimension
with the expectation that the associations would become str@asgeoposed by some
researchergStoeber & Gaudreau, 2017; Stoeber & Otto, 2006). To better understand the
unique associations &fC and PS to settlated healtlbeyond the potential biasing effects of
negative affect, we then partialled out the contribution of negative &féeatboth
perfectionism and selfated health Given past research suggesting a consistent association
between PC and poor heaftirois & Molnar, 2016)even with measures of phyaitealth

that areunrelated tonegative affec{Sirois, 2013)we expected that the assdma between
PCand poor selfated health would remain after statistically controllioigthe contributions

of both PS and negative affect.

We examined the above hypotheses across a set of thirtpahlished data sefiom



our labs that includeparticipants witha diverse range of health statuses] therstatistically
metaanalyzedheassociations testimate the magnitude of these effettss approach is
consistent with Cummings (2014) recommendations for improving psychological research,
and building cumulative research in an area that is understitiisdwas especially
important as a scan of the available literature revealed there were few, if args thadli
included all the measures of interest to analya&ing tis approach, rather than conducting
a traditional metanalysis of all published work, also permitted us to probe the contextual
factorssuggested by the Cognitive Process Model (Jylha, 26@9)might attenuate or
amplify the magnitude of thesessociations acrossfferentstudiesBecause both theory and
research indicate that the associations between personality anatesglhealth can vary as a
function of health status (Goodwin & Engstrom, 2002; Jylh&, 2009), we examined the
potential moderating effects of sample type on the hypothesized effects. Sfhgoifiea
examinedwhether the effects would vary between samples of relatively healthy students,
community adults, and individuals medically diagnosed with a chronic illBesswuse
perfectionism may be more deleterious for health for individuals with existalghh
prodems(Molnar & Sirois, 2015; Sirois & Molnar, 2014)e expected that the effects
garnered from chronic illness samples would be the largest relative to the adstil@ent
samples. We also examined the effect of sex and age on the associations-vatecékealth
as both have been found to moderate the link between personality and health (Jylh&a, 2009;
Stephan, Demulier, & Terracciano, 2012).

Finally, we tested whether the hypothesized effects would vary astafuatthe
way in which PC and PS were measutidpresent there are key differences with respect to
how researchersonceptualize and measure PC andv#th, researchertypically relying on
one or more of the following the measws to assess eactheFrost Multidimensional

Perfectionism ScalfMPSF; Frost, Marten, Lahart, & Rosenblate, 1996¢



Multidimensional Pdectionism ScaléMPS-HF; Hewitt & Flett, 1991)and the Almost
Perfect ScaldRevised(APSR; Slaney, Rice, Mobley, Trippi, & Ashby, 200Hpwever, we
cannot assume that measuttest appear highly related to each other are equivalent,
especially with respect to health. Indeed, there are several differences amongetmgesn
of trait perfectionism such that each of these scales tap different facets of peigecaad
were deeloped from different theoretical perspectiyese Sirois & Molnar, 2016 and Enns
& Cox, 2002 for greater detailn the current researcke focus orthe APSRandthe MPS
HF, asthese are the measuresedmost often to asse®C and P{Stoeber & Otto, 2006).
Evidence indicates th&Cas measured by tPSR may have items that tap negative affect
and dissatisfaction rather than pure discnegdFlett, Mara, Hewitt, Sirois, & Molnar, 2016)
Further, Blasberg, Hewitt, Flett, Sherry, and Chang (2616)d that PS as assessed by the
APSR may reflect conscientious achievement striving rather than perfegtiper seln

light of evidence supporting robust links between conscientiousness and healthis(Rober
Walton, & Bogg, 2005)and between negative affect and heélls & Bunde, 2005)ve
expect PS and PC asasured by the PR to be more strongly relatédl seltrated health

than when PS and PC are measurethbyMPSHF.

Methods

The presenpaperreports the findings from all relevant studies from the authors’ lab
at the time of analysis. No studies that included measures of PC, PS, and nefgativecaé
excluded. Data from thirteen independent samples (four undergraduate student, five
community adult, and four chronic illness samples, fdtal4,991) collecteaver a six year
period from 2007 to 2016 as part of a larger research program focused on personality and
healthwere included in the current analyses. Samples 3, 4, 5, and 8 consisted of community-
dwelling adults recruited from online and community sources, and samples 6, 7, 9, and 10

consisted of undergraduate student samples collectedvirogifferent post-secondary
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institutions. Sample 1 consisted of individuals with chronic fatigue syndromel&am
consisted of individuals with fibromyalgia, andn3ale 11 and 12 were mixed chronic illness
samplesEthical clearance for the data collectias obtained through thiespective
Institutional Review Boards. For all samples, any cases midatiagfor any of the key
variables were removed using a listwise deletion prior to analyses.

Table 1 summarizes the demographic characteristics for each of the thirteen samples.
For the community samples, four of tihee community sample€Samples 34, 8 and 13)
completed an online survey aBdmpls 5 andcompleteda survey returned by maamples
1 through 5vere given a chance tamgift cards of varying values asparticipation
incentive. Sample 8 was given a $20 gift card and sample 10 was pdat $a@pleting the
survey. All four of the chronic illness samples completed the survey onlteoflthe
student samples completed the survey in a lab setting (Saénphes7) andwo samples
completed the survey online, hosted on a secure University saiiveyur student samples
participated for course or research cre8#@mples 11, 12, and 13 did not receive participation
incentivesFor all amples, onsent to participate was given by signing a consent form for
those who participated in the lab,immplied through the return of the online or mail survey.

M easur es

Participants completestandard demographic questions about age, gender, and
education level (except for Samples 3 and 13),pamnticipants irSamples 1 through 9
reported ethnicityTwo different measures of perfectionism were used across the thirteen
samples. Samples 1 to 5 completed the ABS&ney et al., 2001), and Samples 6 to 13
completed the MPSIF (Hewitt & Flett, 1991) The means, standard deviations, and
Cronbach alphas for all the scales appear in Table 2.

The Revised Almost Perfect Scale (APSR; Slaney et al., 200Five samples

completed this 2&em scale which includes three subscales, standards, discrepancy, and
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order. For the current study only the standards (STD; 7 items) and discrepa®Cy {2I
items) subscales were examined, as each is considered a widelgdcoepsure of
Perfectionistic Strivings and Perfectionistic Concerns, respectigiindards items (e.g., “I
set very high standards for myself“) assess the striving towards high personaldstazuair
discrepancy items (e.g., “My best just never seenie good enough for me*) assess the
perceived discrepancy between one’s standards and actual performance, and reflects a
maladaptive dimension of perfectionism. Items are rated epaant Likert scale ranging
from 1 (strongly disagree) to 7 &trongly agree). Both subscales have demonstrated good
internal consistency in previous work with alpha coefficients of .87 (standards®zand .
(discrepancyjRice & Slaney, 2002).

Multidimensional Perfectionism Scale (MPS; Hewtt & Flett, 1991) Seven samples
completed the MP&IF, a 45item measure that assesses levels of three dimensions of trait
perfectionism: SOP (e.g., "One of my goals is to be perfect in everything IQ0B;(e.g.,

"If | ask someone to do something, | expect it to be done flawlessly"); and SPP (e.g., "The
better | do, the better | am expected to dof)ly@he SOP and the SRRBbscalesvere

examinedas measures of PS and PC, respectively. Each subscale consists of 15 items, which
are scored according & Likert scale ranging from &t{ongly disagree) to 7 &trongly

agree). Higher scores on the MRS indicate higher levels of trait perfectionism.

Considerable research has shown that the-MP$ a multidimensional measure with good
psychometric properties in both student and clinical sanfplewitt & Flett, 1991; Stoll,

Lau, & Stoeber, 2008).

Self-rated health. The global health rating item from the Medical Outcomes Survey
36 item short form (SB6) health questionnaire (Ware & Sherbourne, 1988 used to
currentseltrated healthThefull SF36 is a widely used, wellalidated,andreliable measure

of subjective health and overall physical weding The global health itenasks participants
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to rate their overall current health on-pd&int scale ranging from 1 (Excellent) to 5 (Poor);
the item was reverse scored so that higher values reflected better curreateddhiealth. The
global health item has good criterion related validity, and is a predicsevefahealth
related outcomeimcluding,cortisol responses to stress, morbidity, and mortélifih&, 2009;
Kristenson et al., 2005; Tamaymnseca et al., 2013).

Negative affect. Twelve of the thirteen samples completed one of two measures of
negative affectEleven of tle thirteen samples compldta version othe Positive and
Negative Affect Schedul@®ANAS; Watson, Clark, & Tellegen, 1988)desesstate
negative affectSample 3, 10, 11, 12, 18ompleted the original 20 iteMANAS which
consists of 20 mood adjectives, 10 items each for state positistaadegative affect,
which are ratedn a 5point Likert scale ranging from 1 f@very slightly or not at all) to 5
for (extremely). Samples 8 and 9 completed the expandeitie88-PANAS X scale, which
included the original PANAS items plus additional positive and negative affectiaes.

For consistency, only the items from the original 10 item negative affectvgesdeused to
calculate a state negative affect score in these sarfalegle 4 completed a 10 item
abbreviated version of the PANAS presented as a visual analogue scalespiihses
ranging from 1 ¥ery slightly or not at all) to 8 for extremely). Samples 6 and 7 congtéd a
visual analogue, X@lem version of the PANAS via a paper survey in which they indicated
how much they were currently experiencing each emotion by ticking a visual line ofrh50
in length. Scores were computed by measwiihgrethey tickedtheline. Psychometric
properties for the PANAS subscales include good discriminate and internalitgl{alpha =
.88)(Crawford & Henry, 2004)

Two samples $amples 1 and Zpompleted a 1kem measure othe Big Five
inventory (Rammestedt & John, 2006)assess trait negative affect in the form of

Neuroticism Each of the five factoropenness, agreeableness, neuroticism, extroversion,
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and conscientiousnedgs assessed with 2 itenvgith response options ranging from 1
(strongly disagree) to 5for (strongly agree). The Neuroticism subscale has demonstrated
good convergent and discriminant validity (Rammstedt & John, 2007).

Analytic Strategy

We took a multi-step approach to examiningdksociationsf each perfectionism
dimensionwith selfrated health. Firstve estimated the average unadjusted effect size of
Perfectionistic Concerns and Perfectionistic Strivings withreddd health, using a random
effects model metanalysis conducted with Comprehensive Metalsis (CMA), Versn
2 softwarg(Borenstein, Hedges, Higgins, & Rothstein, 2006MA first transforms the
individual correlation coefficients into FisheZscores before metanalyzing these effects
Then to understand the unique contribution of each perfectionism dimenselhrated
health we calculatedhe partial correlation$or the associations of each perfectionism
dimension with self-rated healtstatisticallycontrolling for the other dimensipas suggested
by Stoeber & Gaudrea(2017). Thisyielded two additional sets of partly adjustetfects to
metaanalyze. To understand the contribution of negative affect, whether stati¢, ¢o tree
relationship betweeperfectionism andelfreported health, we also calculated the
correlations of negative &€t toeach perfectionism dimension aself-rated healthand
metaanalyzed these effects. Finaltg,understand the unique contribution®&andPCto
selfrated health over and above any potential medated reporting biasye calculated the
fully adjusted effects of each perfectionism dimension on self-rated health iajlipgrout
the contribution of both PC and PS, as appropriate, and negative affect, and meta-analyzed
these effectsThe fully adjustedorrelations werealculated forall samples except Sample 5
which did not include a measure of negative affect.

Variability in effect sizes between samples was evaluated with two approaches to

determine whether the planned subgroup moderator analyses were warrantdtbsegar
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whether the overall effects size was significant or Riost, we used theeterogeneity
statistic,Q, to asses the degree of viability among the pool of effects sizéSard, 2012).
Moderator analysis is warranted if this statistic is associated with a largeermef interval.
Second, we used théstatisticto estimatehe proportion of variability present that is not due
to sampling error within studig#iggins & Thompson, 2002As a general ruld? values of

25 percent reflect low heterogeneity, 50 percent reflect moderate heterogamdiig

percent or mee reflect high heterogeneifZard, 2012)

Moderator analyses were planned to test the role of perfectionism measure (APSR vs.
MPS-HF), sample type (community vs. chronic illness vs. studag8,and sex, on the
unadjusted, parthpdjusted, and fully adjusted effects for each perfectionism dimension.
However, thesanalyses were only conducted if there were three or more studies in each
subgrougn line with Card’s (2102) caution regarding the reduction of statistical power and
difficulties in detecting meaningful group differences when there are woetialies in a
subgroup. Moderator analyses were conduaiigidla mixed effects approach where the
combined subgroups were first analyzed with a random effects model to Astiess
heterogeneity within each subgroup, and then combined using a fixed effects model to assess
the heterogeneity between subgroujage was recorded as a camious variableand sex
recorded as the percentage of the sample that was femalieed effects rataregression
(method of moments) analysis was therefore used to assess the potential moeléeatsgf
thesevariables.

Results

The mea-analysis results for thenadjusted, partly adjusted, and fully adjusted effects
for PCandPSin relation to selrated health, and the associations of negative atidwmbth
perfectionism dimensions and sedted healthare presented in Table 3.

Negative Affect, Perfectionism and Self-Rated Health
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Across the twelve samples that included a measure of state or trait negativehaffect,
metaanalyses revealed thadth PC andPSweresignificantly associated with higher levels
of negative affect (see Table BJowever theaverageeffect size foPCwas medium sized,
whereas the average effect sizeP@was small. Negative affegh turn, was significantly

associated with poorer setited healthwith a small to mediuraverage effect size.

Perfectionistic Concernsand Self-Rated Health

The metaanalysis of the thirteen samples revealed R@avas significantly
associated with lower selated health when not accounting for the contributiori?Subr
negative affect. The tests of heterogeneity revealed thera gignificant amount of
unexplained variability among the unadjusted effect si@gd?) = 48.8,p < .000% 1°= 75.41
%), indicating that the plannadoderator analyses were warranfEldde metaanalysis of the
partly adjusted effects #fCand seHlratedhealth, after accounting for the contributiorP&
remained negative and significant. The tests of heterogeneity of these effectedhdica
significant variability,(Q (12) = 55.1p < .0001;I°= 78.22 %) After additionally controlling
for theeffectsof negative #ect, PCremained significantly associated with lower salied
health However, the magnitude of the effect was much smaller. The tests of heterogeneity
were also significan{Q (11) = 43.8p < .0001;I%>= 74.91 %), supporting the need for
moderator analyses.

The first set of moderator analyses focused on the potential role of the sckle use
measure perfectionistAPSR vs. MPSHJin explaining the heterogeneity in the average
effect sizes found with sethted health. Consistent with duypothesis,ite moderator
analysis folPCand selfrated health, unadjusted, was significan{l) = 12.6,p < .0001, and
revealed that the effects obtained with ARSR discrepancy scaleere on averageore
than twice as largasthose obtained with tidPSHF SPP scalsee Figure 2panel A) The

test ofwhether the partly adjustl effects varied as a functiohperfectionism scale was also
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significant,Q (1) = 11.76p < .001, with the effects from the APSR discrepancy subscale
being more than double those of obtained usiegMRPSHF SPP scale (see Figur@anel

B). However, for the fully adjusted effects, the moderator analysis was no longecaignifi
Q (1) = 3.33p=.07(see Figure 2panel C).

Thenext set of moderator analyses focused on whether sample type explained the
heterogeneity in the obtained effects. Tés of thehypahesis that the unadjusted effects of
PCwith seltrated healthwould differ across samples waspportedQ (2) = 7.42p < .05.
Theeffects garnered fromommunity samples were significantly larger than those garnered
from thechronic illness andtudent samplesee Figure 3panel A. When the effects were
comparedacross sample typedter partialling out the effects &S theresults remained
essentially the same, with the largest effects found in community samples compared to
studentand chronic illnessamplesQ (2) = 6.55p < .05(see Figure 3panelB). The
moderator analysis of the role of sample type for the fully adjusted effeatsyngiog for the
contributions of botiPSand negative affect, was, however, non-signific@2) = 1.31p =
.52 (see Figure 3panel C)

The next set of moderator analyses focused on the role of agenditkeegression
testing the potentiahfluence of participant age on teffects forPCand selfrated health
was nonsignificantfor the unadjusted correlatioriss= 0.00 [-.01, .01]Qmodel (1) =0.18,p =
.67, Qresiqual (11) = 13.76p = .25, the partly adjusted correlatiobs; 0.00 [-.01, .01]Qmode
(1) =0.25p = .62,Qresicual (11) = 13.5B, p = .28, and the fully adjusted correlatiohs; 0.00
[-.01, .01],Qmodel (1) =1.30,p = .25, Qresicuas (10) = 11.86p = .28.

The final set of moderator analyses examined the influensexain the associations
of PCwith selfrated healthThe results of the meta&gression indicated that as the
percentage of females in the sansyglecreased, the association betw€rand selfrated

health becamstronger for the unadjusted correlations, 0.57 [.13, 1.02]Qmodel (1) = 6.37,
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p=.01,Qresicual (11) = 13.28p = .28, the partly adjusted correlatiobs; 0.59 [.11, 1.06],
Qmodel (1) =5.93,p =.01,Qresicdua (11) = 13.20p = .28, and the fully adjusted correlatidns
0.54[.15, .93, Qmode (1) =7.31,p = .006,Qresidual (10) =12.22,p = .27. Thus, theegative
association between PC and gealfed healt was stronger for men than f@omen(see
Figure 4).
Perfectionistic Strivings and Self-Rated Health

The metaanalysis of the unadjusted effects revealedR&awas not significantly
associated with selfated health (see Table 3he tests of heterogeneity the effects were
also nonsignificant(Q (12) = 16.35 p=.18 12= 26.6%), indicating a low degree of
variability in the effects across the thirteen sampWsderator analysesere therefore not
conductedThe metaanalysis of the partly adjusted effects was significant, R&h
associated witigoodseli-rated health. The tests of heterogeneity of the effects were,
however, non-significantQ (12) = 20.72p = .06 1°= 42.1%). The metaanalysis of the
effects remained significant after accounting for the contribution of negateat af addition
to the contribution oPC. However, the variability among the effects was non-signific@nt (
(11) = 15.07p = .18;12= 27.0 %) indicating that moderator analyses were not warranted

Discussion

Across thirteen samples comprised of community adults, students and individbhals wi
chronic illnessyve found evidence for differential relations of PC and PS toratdtl health.
Overall,PC was associated with poor selfed health whether or not the contributions of PS
were accounted fan the analysedn contrast, PS was modestly and significaaigociated
with goodselfrated health only after accounting for the contribution of G&hsistent with
our hypotheses, the differential associations of PC and PS wittatsdfhealth remained
significant after accounting for the potential reporting bias associated \giitiveaffect.

The metaanalyses of these effects revealeatthe set of unadjustednd adjusted
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associations of P@ith selfrated health varied significantly across the sample types,
perfectionism measures used, and the sex of the participants. The effeé&sibnot vary
significantly acros the sets of associations.

Our findings build on and extend emerging theory and research on perfectionism and
health in several important ways significant limitation within current research on
perfectionism and health is that, aside from a few noteworthy exceptions (e.g.r Btaha
In press; Sirois, 2016), research has been largely atheoretical. By applying thev€ogniti
Process Model of sethited healti{Jdylh&, 2009)the current research makes an important
contribution to better understanding the samittural and affective contextual factors that
contour how perfectionistic concerns and striving are linked to subjectingsati physical
health.This isalsothefirst study that we are aware of to demonstditfierential associations
of PC and PS with seffited healthand toreplicate and metanalyze thesénding across
multiple sampleswith the exception of Molnar and colleagues (2012), previous work has
focused on physical health symptoms without routinely accounting for the potential
contribution of negativaffect. Thereforejt wasnot clearthe extent to which the associations
of PC and PS with physicamptoms weran artefact arising frommherent reporting biases
associated with high negative affect, or were reflectiveafeobjective differences in
physical healthThe findings from the current research indicate that negative affect does
indeedcontribute tahe linkage between perfectionism and perceptions of subjective health,
but alsathat the differential associations of PC and PS teraédid health are nsblelydue
to negative affect

The Cognitive Process Model (Jylha, 2008%its that the practice of health protective
and risk behaviours are considered when an individual evaluates their currdnstztal.
Although research on perfectionism and health behaviours is less abundant thiaerfor ot

health outcomes, the prevailing evidence indicates that PC is associated witlylesst fre
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practice of healtfpromoting behaviors (Chang, Ivezaj, Downey, Kashima, & Morady, 2008;
Harrison& Craddock, 2016; Molnar et al., 2012; Sirois, 2016; Williams & Cropley, 2014),
whereas PS is sometimes related to better practice of {peaftioting behaviour@Harrison

& Craddock, 2016; Williams & Cropley, 2014), and sometimes not (Chang et al., 2008;
Harrison & Craddock, 2016; Molnar et al., 2012; Sirois, 2016). To the extent that those high
in PC acknowledge their poor performance of health behaviours and the risks for health that
this lack of behavior implies, the differential findings of PC Bi&diwith seHrated health

beyond negative affect couddsobe duean part to evaluations of health informed by reunt
practiceof health behaviours.

Overall, the moderator analyses highlighted several key issues when assessing the
linkages between perfectionism and ratings of physical hé&ai#t, there was no evidence to
support moderation of thessociations between PS and-satéd healthln light of the work
by Blasberg et al. (2016) demonstrating that the Standards dimension of the AP 5&tera
gauge conscientious achievement striving than perfectionism perdsejork supporting
positive links betwer conscientiousness and health (Roberts et al., 28@5xpected the
associatiorbetween PS and sethted health to be positive and stronger when PS was
assessed by the APSR rather than the MPSHF. Howtbedindings did not support thik
may bethatthe scale differencdsund by Blasberg et al. (2016) when examining the
relationshipof PS topsychopathology andgell-being are not as relevant to physical health
per seHowever, another explanation may be a lack of power in the current study given the
small number of groups for the subgroup moderator analyses. Future reseaerteido
more fully examinewhether theerfectionism scale used matters when assessing the nature of
the associatiobetween PS and health.

Secondthe unadjustedesultssupporedthe notion that there are salient differences in

how perfectionism is conceptualized and measwigtrespect to health outcomes, such that
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the relationships between PC and sated health were much stronger when PC was a&sbess
via discrepancy from the APB-versus socially prescribgerfectionism from the MRBF.
Howeve, these differences disappeamtte PS and negative affect were taken into account
in the analyseslheseresultsindicatethatbecause both PC and sedted hedh are

associated with negative affect, links between these constructs are overestinesttdebwh
contribution ofnegative affecto both is not considered. These findings are consistent with
the Cognitive Process model of sedted healtl{Jylh&, 2009)which posits that assessments
of health are summarized within the context of individual differences in negsfact,

among other factorsyhich caninfluence the extent to which physical symptoms are attended
to (Watson & Pennebaker, 1989jmilarly, theoverlapping variance with negative affect
also appears to account for the initial differences in the link between PC arateglifiealth

as a result of perfectionism scaléat is, the significamegative affectomponent tapped by
discrepancyFlett et al., 2016inay have accountddr its initial stronger association with
selfrated health compared socially prescribed perfectioniswhichis associated with
negative affect, but does not tap negative afieetctly per se.

Sample type also moderated the link betweemmLCseHlrated health before the
effects of PS and negative affect were taken into acceuah that PC was more strongly
associated witpoorerself-rated health in community sampkbsin in chronically ill or
student samples. Howevemnce negative agct and PS were taken into account in the
analyses these differences were no longer signifidéieise results were unexpectadwe
hypothesizedhese associations to be strongest in the chronically ill samples rather than in t
student and communigample given indications thaterfectionism may be more harmful for
health for individuals with existing health proble@Wolnar & Sirois, 2015; Sirois & Molnar,
2014).0ur resultsagain suggeshat negative affect accounted for differences in the

relationship between PC and sedted health.
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Finally, there were significant serlated differences in the assomatbetween PC
and seHrated health such that thesociation was stronger for men tharnwomen, even
afterthe effects of PS and negative affect were accounted for in the analysdsgure 4)
Sexrelated differences have largely been ignored vassessing links between perfectionism
and health. However, when considered in context of research indicatitigethiaks between
selfrated healtland objective healttend to be stronger for men than for women (Jylha,
2009), the current findings are concerniBgcauservery little research has been directed at
understanding sepselated differences with respect to perfectionism and heaithin light of
thepredominantly female samples ugedthe moderator analysesthe current research
this is an important consideration for future research.
Limitations and Strengths

Our findings have a number of important implications for theory and research on
perfectonism and health, but nonetheless should be considered in light of certain limitations
and strengthsThe moderator subgroup analyses relied upon a small number of studies in each
group, indicating that such results should be interpreted with cabktianme research with at
least 1012 studies per subgroup would increase confidence in the robustness of the results
found in the current resear(@ard, 2012)

The current research focusedP@ and P relation to selrated healthand
therefore it is unknowwhether the current findings would hold for other conceptualizations
of perfectionism. Consistent with research linking ruminatomgh negative affect
(Moberly & Watkins, 2008), and health problems (Key, Campbell, Bacon, & Gerin, 2008),
perfectionistic automatic thoughtsay show similar associationsttait PCwith regard to
physical healtliatings Flett, Molnar, Nepon, and Hewitt (2012), for example, demonstrated
in a sample of students that perfectionistic automatic thoughts were positivelia@sswith

psychosomatic symptoms.
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These limitations aside, the current research has several strengths worthimoting
addition to helping build a cumulative knowledge base in an wtddred area within
perfectionism researdfCumming, 2014), testing the associations of PC and PS tatedf-
health across multiple and diverse samples increases confidence that the riésejiboate
Conclusions

Overall, our findings provide compelling evidence that PC is associated witkr poor
seltrated health, whereas PS is associated gatidself-rated health, even after accounting
for the biasing effects of negative afféEhe identification of several important moderators of
these effectancluding the way in which perfectionism was measured, the respondent’s sex,
and the type of sample, highlights the need to address the question of whethaopesriect
may or may not be healthy from a more sophistetaerspective, and to consider the
contribution of contextual factors. Inded¢le current researguggestshatestimations of
links between perfectionism and subjective heml#ty beinaccuratevhen the contribution of
negative affect is not considered.this respect, ouindings also contribute to a growing
body of research highlighting the importance of controlling for negative affect whessasy
outcomes related to perfectioni¢Bmithet al., 2016), and propose that doing so is especially

important when assessing heaighated outcomes.
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Figure 1. Operational model of the role of contextual factors in isgtd health as suggested by @wgnitive Process Model sklfrated health
(Jylh&, 2009). Boxedreows represent the steps in firecess of individual health evaluation rather than causal pathBelged italic factors

are those testdd relation to selrated health in the current study.
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Figure2: Average unadjusted (Panel A), partly adjusted (Panel B), and fully adjusted (Pa
C) associatios between perfectionistic concerns and-satéd health as a function of
perfectionism scal@anel A and BAPSRDiscrepancy (DISCh =1,112 MPSHF socially
prescribed perfectionism (SPR)= 3,879 Panel C: APSR Discrepanays= 1,00]). The

partly adjusted effects account for perfectionistic strivings, and theddjlisted effects
account for perfectionistidrévings and negative affect.
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Figure 3: Average unadjusted (Panel A), partly adjusted (Panel B), and fully adjusted (Pa
C) associatios between perfectionistic concerns and-satéd health as a function of sample
type (Panel A and B: Community,= 1,639 Chronic lllnessn = 2,242 Studentnh=1,11Q
Panel C: Communityy = 1,528. The partly adjusted effects account for perfectionistic
strivings, and the fully adjusted effects account for perfectionistic sig\and negative

affect.
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Panel C:

Regression of percent female on Fisher's Z
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Figure 4: Metaregressions of the average unadjusted (Panel A), partly adjusted (Panel B),
and fully adjusted (Panel C) associations between perfectionistic concerns aatedelf
health as a function of the percent female in the sample. The partly adjustedaeffectst

for perfectionistic strivings, and the fully adjusted effects account forgtenféstic strivings
and negative affect.



Table 1.

Demographic Characteristics of the Thirteen Samples

40

Age (years)

Education level (%)

Percent Percent High College/ Graduate

Sample N female white M D school  university  school
1 81 85.2 93.6 35.27 15.0 12.3 60.5 27.2
2 135 53.7 86.9 40.63 13.9 19.0 63.5 17.5
3 140 77.3 89.8 29.94 135

4 645 69.2 86.5 30.58 12.3 8.4 51.5 40.1
5 111 73.5 90.2 31.16 16.7 7.1 78.8 14.2
6 161 78.0 82.9 22.18 5.6 0.0 100.0 0.0

7 127 81.6 83.5 2140 55 0.0 100.0 0.0

8 180 74.6 96.7 3357 175 12.2 80.1 7.7

9 290 71.0 92.3 21.07 4.4 0.0 100.0 0.0
10 532 77.1 21.62 .88 0.0 100.0 0.0
11 1225 92.1 44.72 10.93 15.6 69.2 84.8
12 801 925 48.80 10.93 124 71.0 16.6
13 563 59.0 30.70 3.08




41

Table 2

Summary of the Characteristics of the Sudy Variables for the Thirteen Independent Samples

Perfectionistic Perfectionistic Negative SeltRated
Concerns Strivings Affect Health

Sample (N) M (D) o M (SD) o M (SD) o M (SD)

1(81) 55.65 (17.49 96 39.74 (6.99 .89 3.36 (110 .75 1.92 (96
2 (135 53.65 (17.59 .95 37.90 (7.33 .84 357 (1.04) .60 2.02 (.86)
3 (100) 47.43 (1589 .94 3546 (7.2 .82 16.19 (6.85 .93 3.31 (.99
4 (645 49.23 (1759 .96 3954 (659 .87 14.70 (7.4) .84 359 (.91)
5 (111) 43.82 (19.27) .96 40.61 (6.27) .83 --- - - 389 (71)
6 (161) 5436 (14.3) .85 69.53 (16.72 .91 36.93 (22.06) .77 3.75 (.86)
7 (127) 54.04 (14.87 .88 67.06 (14.10 .87 36.85 (25.80) .86 3.62 (.82)
8 (180) 52.10 (11.99 .82 65.28 (15.69 .89 18.77 (7.88) .90 3.62 (.88)
9 (290 5441 (19.3) .85 68.38 (17.5) .90 19.26 (7.17) .87 3.78 (.78)

10 632 53.69 (13.07) .85 69.74 (15.33) .91 2258 (6.45) .87 3.86 (.83)
11 (1225  57.73 (16.88) .88 67.00 (18.87) .91 27.63 (8.33) .90 2.11 (1.02)
12 801) 53.74 (16.72) .88 66.44 (19.12) .92 2575 (8.16) .91 1.90 (.85)

13 563 49.88 (13.59) .83 68.15 (16.48) .89 18.81 (5.88) .89 2.96 (.74)

Note: Samples 1 through 5 used tRevised Almost Perfe&cale (APSR; Slaney et al., 200t
measure perfectionism-(oint scale), and Samples 6 throughus@d théViultidimensional
Perfectionism Scal@MPS; Hewitt & Flett, 1991)o measure perfectionism-fbint scale). In
Samples 1 and 2 negative affect was assesse® items from the 10 item {Boint scalepig five

inventory (Rammstedt & John, 2008amples 6 and 7 used a 10 item Visual Analogue version of

the Positive and Negative Affect Sched@RANAS; Watson, Clark, & Tellegen, 1988yr
the remaining samples ti®-item PANAS negative affect subscalegint scale) assessed
negative affect.
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Table 3.

Meta-Analyzed Effect Szes Among Perfectionistic Concerns (PC), Perfectionistic Srivings (PS) and Self-Rated Health (SRH), Controlling for Negative Affect
Across 13 Samples (Total N = 4,491).

Perfect PGPS PGSRH PGSRH PSSRH PSSRH PGNA PSNA NA-SRH PGSRH PSSRH

Sample measure r r Pres r Prec r r r Prnaps Prnapc
1. Chronicfatigue g1 Apgr 433 -200 -.236 029 131 524 109 -147 -.186 125
syndromé
2. Fibromyalgid 135 APSR  .298 -394  -380 -113 .005 521 232 -.322 -.278 019
3. Community 140 APSR 053  -295  -315 216 243 332 015 -.228 -.258 245
4. Community 645 APSR 224  -235  -258 070 130 544 -.053 .334 -.088 .080
5. Community 111  APSR 231  -440  -.460 044 155
Studertt 161 MPS 518  -208  -235 -.013 113 221 190 -.148 -.218 124
Studertt 127 MPS 337  -203  -230 .039 114 246 -.007 -.247 -176 .099
8. Community 180 MPS  .365  -.189 -172 -.080 -.012 413 266 -.258 -.094 016
9. Studertt 200 MPS 644  -079  -.063 -.048 .004 226 .081 -.302 .006 -.023
10. Student 532 MPS  .362  -091 = -121 062 102 408 .092 -211 -.037 091
11. Chronic llnesé 1225 MPS 525  -106  -.136 019 .089 416 189 -.327 -.010 081
12. Chronic llnes& 801  MPS  .505  -.029  -.027 -.012 .003 437 275 -.242 062 028
13. Community 563 MPS 410  -191  -.246 .080 177 351 .069 -.252 -171 164
Metaanalysis 4,991 .393 -.189 -.209 .026 .092 .395 124 -.269 -.102 .081

results [31, .47] [-.25,-13] [-.27,-.15] [-.01, .06] [05,.13] [34,.45] [05,.19] [-30.-28] [-16,-04] [05, .12]
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Note: 2= unpublished conference papers, theses/dissertations and déta stis; from previously published studies that did not report the perfectionism
self-rated health associatiomtPS-HF = HewittFlett Multidimensional perfectionism scdldewitt & Flett, 199); APSR = the Almost Perfect scale, revised

(Slaney, Rice, Mobley, Trippi, & Ashby, 20p1



