The

University
o Of
»  Sheffield.

This is a repository copy of Psychological distress trajectories in chronic physical health
conditions.

White Rose Research Online URL for this paper:
http://eprints.whiterose.ac.uk/157645/

Version: Accepted Version

Article:

Debnar, C., Carrard, V., Morselli, D. et al. (3 more authors) (2020) Psychological distress
trajectories in chronic physical health conditions. Health Psychology, 39 (2). pp. 116-126.
ISSN 0278-6133

https://doi.org/10.1037/hea0000820

© American Psychological Association, 2020. This paper is not the copy of record and may
not exactly replicate the authoritative document published in the APA journal. Please do
not copy or cite without author's permission. The final article is available, upon publication,
at: https://psycnet.apa.org/doi/10.1037/hea0000820

Reuse

Items deposited in White Rose Research Online are protected by copyright, with all rights reserved unless
indicated otherwise. They may be downloaded and/or printed for private study, or other acts as permitted by
national copyright laws. The publisher or other rights holders may allow further reproduction and re-use of
the full text version. This is indicated by the licence information on the White Rose Research Online record
for the item.

Takedown
If you consider content in White Rose Research Online to be in breach of UK law, please notify us by
emailing eprints@whiterose.ac.uk including the URL of the record and the reason for the withdrawal request.

\ White Rose o
university consortium eprints@whiterose.ac.uk
/,:-‘ Uriversities of Leecs: Shetfiekd & York https://eprints.whiterose.ac.uk/



mailto:eprints@whiterose.ac.uk
https://eprints.whiterose.ac.uk/

Running HeadPSYCHOLOGICAL DISTRESS RAJECTORIES 1

Psychological Distress Trajectories in Chronic Physical Health Conditions
Caroline Debnar, Valee Carrard
Swiss Paraplegic Reseaydhational Center of Competence in Research LIVES
Davide Morselli
National Centeof Competence in Research LIVES
Gisela Michel
University of Lucerne
Nicole Bachmann
University of Applied Sciences and Arts Northwestern Switzerland
Claudio Peter
Swiss Paraplegic Research, National Center of CompeteRasaarch LIVES
Author Note
Caroline Debnar, Valerie Carrard, and Claudio P&eiss Paraplegic Research
(SPF), Nottwil, Switzerland; National Center of Competence in ReseavittS, ILausanne,
Switzerland; Department of Health Sciences and Meditineversity d Lucerne
Switzerland Davide MorselliNational Centeof Competence in Research LIVES, University
of Lausanne, Switzerlan@isela Michel, Department of Health Sciences and Medicine
University of Lucerne, Switzerlan@llicole Bachmann, Schbof Social Work, University of
Applied Sciences and Arts Northwestern Switzerland, Olten, Switzerland.
This project was funded bihe Swiss National Centef Competence in Research LIVES
which is financed by the Swiss National Science Foundation [gtamber 51NF40
160590]. This study also uses the data collected by the Swiss Household Panel (SttP), whi
is based at the Swiss Centre of Expertise in the Social Sciences FORS. @ébeipfojanced
by the Swiss National Science Foundation.
Corresponding author: Caroline Debnar, Swiss Paraplegic Research, GuiddA. Zac
Strasset, CH-6207 Nottwil, Switzerland. Bxail: caroline.debnar@paraplegie.ch
American Psychological Association, 2019. This paper is not the copy of record and may not exactly replicate

the authoritative document published in the APA journal. Please do not copy or cite without author's permission.
The final article is available, upon publication, at: 10.1037/hea0000820"



PSYCHOLOGICA. DISTRESSTRAJECTORIES 2

Abstract

Objective.The onset of a chronic health conditi@HC) can have a severe impactam
individuals life, affecting mental and physical health. This study’s goal was to investigate
psychological distressajectoriesstartingfrom one year before to four years after tinsetof a
physicalCHC. The specifiaimswereto identify the number and shape of longitudinal
psychological distressajectories and to test healtblated psychological, social, and
demographic factors predicting these trajectories.
Methods.Two samples were drawirom the Swiss Household Panel dataset: a CHC sample (n =
361) and a 1 to 1 matched comparison sample of healthy individuals. Latent growth mixture
modeling was used to identipsychological distredsajectories over six years. Factors
predicting trajectories were then tested using multinomial logistic regression.
Results Fourpsychological distredsajectoriesvereidentifiedin the CHC sampleaesilience
(53.9%),chronic (22.2%),delayed(15.0%), andecovery(8.9%). In the comparison sample, two
trajectoriesvere identifiediow psychological distred90%) andelevatedosychological distress
(10%). Protective factors associated with resilient trajectory membersthip @HC samplare
higher emotional stability, higher relationship satisfaction, and gexider.
Conclusion. Individuals living with a CHC have an increased risk of vulnerability ceohpaa
sample of healthy individual3his advocates awareness of mental health ssllewing the
onset ofaCHC. In this regard, biopsychosocial factors (gendarptional stabilityand
relationship satisfactigroffer prevention and intervention opportunities for more vulnerable
individuals.

Keywords:chronicdiseasgpsychological adaptation, resilience, depression, latent

growth mixturemodeling
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Psychological Distress Trajectories in Chronic Physical Health Corslition

A chronic health ondition (CHC) can significantly affect a person’s plans, wishes,
physical, and mental health (De Ridder, Geenen, Kuijer, & van Middendorp, ZMX8kare
defined adong-standindhealthproblems -such as heart disease, lung disease, caauer,
diabeteWHO, 2019). The disruption caused by a CHC implies an ongoing psychological
adaptation to the demands of this new life situation. Psychological adaptaticntoethe
temporal process fostering mental and emotional balance in response togdvkisit can
lead to more oless well adapted outcomddese outcomes are often operationalized with life
satisfaction, mental health, or other indicators of welhg(Biesecker & Erby, 2008

Over the past decades, psychological adaptation trajectories folleavilogisadverse
life events have been identifieshd nterindividual differences observeA.literature review
summarizing findings of longitudinal studies repdhiat the majority ofndividualsare
belongng to a resilient trajectory (65.7% on averagearacterizethy minimal impairment and
a relatively quick return tbaselinestate. The secoruggest subgroup of individuals displays a
recovery trend (20.8% on average) with an eventual redutretbaseline stat&éhe vulnerable
trajectory (10.6% omverage) is defineldy a relatively high level of psychologidahpairment
which may persist for years. The smallest subgroup of individxglsriencea delayed reaction
(8.9% on average) with low psychologitapairmentaround the baseline, followeg b
progressive increase in psychologicapairment(GalatzerLevy, Huang, & Bonanno, 2018).

However, Infurna and Luthar criticized the constraints previously used in tiderss
which might havdedto an overestimation of the prevalence of the resilient trajectory following
an adverse eventlore studies using a methodological approach that would prevent such an

overestimatior{i.e. freely estimated variancem)ke needed to validate the actual prevalence of
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psychological adaptation trajectories following adverse life e\@mfigna & Luthar, 2016,
2018). Moreover, many of the past studies limitedby the absence of pevent dat{Bonanno
& Diminich, 2013). Pe-event datas neededo disentangle general vulnerability to vulnerability
in the face of an adverse event.

When it comes to the study of psychological adaptation follopimgicalCHC,
research has focused on singheonic diseasesuch as cancer or heart disease alone in a
clinical context(GalatzerLevy et al., 2018). However, it has been suggested that similar
trajectories of mental healttan be identifiedn different diagnostic groupg.Q., cancer,
arthritis, or heart disease; Van Leeuwen, Hoekstra, van Koppenhagen, de Groot, & Post, 2012).
Although each CHC has distinct symptomology, they all imply the persistehealtii issues
for a prolonged period (WHO, 2019). Additionally, affected individaaésfrequently faced
with similar challenges, such as selinagement, long-term engagement, work participaton,
impact on mental healitBrown, Daly, & Rickel, 2007Scharn et a] 2019). Consequently,an
Leeuwen et al. (2012) proposes that studying psychological adaptation in a sé@mpleytype
of physical CHC would enable to draw more general conclusions on the impact of CHC on
mental health.

The objective of the present study was thus to investigate psychologicalteatapt
trajectories across different types of physical CHC withribkisionof preevent data in a non-
clinical population.The first aim of the study was to identitye number and shapes of
psychological adaptation trajectories from one year before to four aia@rshe onset of a
physical noneongenital CHCusing psychological distress as psychological adaptation indicator.
Consistent with past literature, we expected to identify three to five trajeciodesling a

resilience, a recovery, and a vulnerable trajectBonanno & Diminich, 201,3GalatzerLevy et



PSYCHOLOGICA. DISTRESSTRAJECTORIES 5

al., 2018)Moreover, we analyzeal comparison sample of healthy individu@sheck whether
the identified trajectories gfsychological distresgre related to the onset of a CHC or rather
representingeneralpatterns of change over time unrelated to any life event.

To identify vulnerable individuals and avenues of intervenfiast research investigated
factors predicting better psychological adaptation folloahgsicalCHC. It has been shown
that some healthelated(e.g. better healtiBurton, Galatzet.evy, & Bonanno, 2015Zhu,
GalatzerLevy, & Bonanno, 2014 psychologicale.g. emotional stabilitfdampson &
Friedman, 2008Strickhouser, Zell, & Krizan, 2017andsocialfactors(e.g. more social
support; Dunn et al., 201 8Blarris et al., 2010Q)areassociatedo more resiliencé.e. better
mental health On the other hand, factors such as past adverse life events (Brewin, Andrews, &
Valentine, 2000Butler, Koopman, Classen, & Spiegel, 1998 (Ginzburg & Ein-Dor, 2011
Moergeli, Wittmann, & Schnyder, 2012Zhu et al., 2014)age(Havik, 1990 Moergeli et al.,
2012), income (Lyons, Heywood, & Rozbroj, 201&yil status(Havik, 19909 Moergeli et al.,
2012 Morris, Yelin, Panopalis, Julian, & Katz, 2011), or education (Morris et al.,; 204l
Leeuwen et al., 2012), have been incoesity associatedo psychological adaptation following
CHC. Using a sample wittlifferenttypes of CHCs could lead to the identificatmfrthe most
important factors that are related to psychological adaptttiphysical CHC overall.

The seconaim of the studywasthusto determine the heaktelated psychological,
social, and sociodemographic factors which predict membeishipesilient trajectory.e. good
mental healthfollowing the onset of physical CHBased on the reviewed literatuveg
hypothesized thatnore positivehealthrelatedfactors(e.g., seHrated health, overall health
status, subjective health Burton et al., 2Qt%u et al., 2014)higher emotional stability

(Hampson & Friedman, 2008trickhouser et al., 201 Migher sense of spiritualifmith,
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2011), lower number giast negative life evem{Brewin et al., 20QMutler et al., 1999)nore
social support (Dunn et al., 201arris et al., 2010), andssfinancial scarcityLyons et al.,
2016) increase the probability to belongatmoreresilient trajectoryWe further hypothesized
thattrajectory membershii not predictedby age sex civil status and educatiorBonanno &
Diminich, 2013 Ginzburg & Ein-Dor, 201,1Moergeli et al., 201, 2Morris et al., 2011).
Method

Design and Dataset

The present longitudinal stuéxaminedhe evolution opsychological distresscross
six measurement time points: from one year before to four yearsheftenset of a CHC onset.
Data were drawifrom the waves 2007-2015 of the Swiss Household Panel dataset [Bi$P).
nationally representative panel study includes Swiss privatsdnolds and their inhabitants
aged 14 or older. The SHP was initiated in 1999istaghnually collected via telephone
interviews from Septembentil February(see Graf, 2009 for further information).
Samples and Participants

Two samples wereetected from the SHP individual dataset. First, individuals from the
SHP 2013 wave who indicated the presence of a “chronic (long-standing) iliness tiooondi
(health problem) with a physical cause” having started between 2009 and 201 1Wweledint a
CHC sample (n=361, 204 women and 157 men). Individuals reporting a congenitalr@HC
CHC due to psychological causesreexcluded Second, a comparison sample of healthy
individualswas selectethcluding 361 individuals from the SHP 2013 wave who never indicated
any CHC, accident, or illness betwe07 and 2015To ensure the similarity and hence

comparability between theHC and the comparison sample, 1 to 1 propensity scores matching
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(nearesheighboj were implementd accounting fosex age, residence region, and interview
language German, Frenchtalian; the three main languages in Switzerland).
Measures

Psychological adaptation indicator.
Psychological distress was assessed from one year before to four years after the CHC onset with
thefollowing single item of the World Health Organization Quality Life Surg@gfHOQOL-
100; The WHOQOL Group, 1998) “Do you often have negative feelings such as blue mood,
despairanxiety, depression?0 = “never”, 10 = “always). This item has been shown to have
good content valitly (Yao, Wu, & Yang, 2008aswell as good responsiveness (Chiu et al.,
2006).This psychological distresem is agood indicatiorof mental healthbecause it has been
showed to correlate welith the number of admissions in Swiss psychiatric hospitalstbger
years(Spearman correlation p = 0.75; Morselli, 2017).

Health-related, psychological, social, and sociodemographic factors.

Health-related factors. Four healtheelated variables were included predictingactors
of psychological adaptatiodaily health impedimentTo what extent, generally, your health is
an impediment in your everyday activities, in your housework, your work or lastivities?” 0
="“not at all”; 10 = “a great deal”)mprovement in healtffHas your health improved or
worsered during the last twelve months?” 0 = "greatly worsened"; 10 "gregpisoirad"),
health statug” Talking about your health: How do you feel right now?” 1 = "very well"; 5 = "not
well at all"), andsatisfaction with health stat$How satisfied are you ih your state of
healtt?" 0 = "not at all satisfied"; 10 = "completely satisfied").

Psychological factors. Three psychological factors were includpdrsonality number of

past negativédife evens, andspirituality. Personalitywas assessedlith the 10kems Big Five
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Inventory (Rammstedt & John, 2007). This validated questionnaire assesses sErtraver
emotional stability, conscientiousness, agreeableness, and openness witmsieaith.
Participants indicated to which extent they see themselves as sontemrfer instance, “is
outgoing, sociable “is reserved”,"does a thorough jdbor “has artistic interests” (0 =
“completely disagree”0 = “completely agree”). Thaumber of past negative life eventas
measured by summing the numberdferse life eents reported between 2007 and 25
each individual. The list of adverse life events includediliness, accident of closely related

person”,

death of closely related person”, “termination of close relationshliginissal,
unemployment”, “finanial difficulties”, “material damage”, and “psychological trauma”. For
spirituality, participants indicated their praying habits (how frequently they pray apart from
churchfrom 0 = “never” to 4 = “daily or almost daily”).

Social factors. Relationship sasfactionandsocial contactsvere includeds social
factors.Relationship satisfactiowas measuredith the single item: “How satisfied are you with
your personal, social, and family relationships?” (0 = “not at all”; 10 = “cetaly’). Social
contactswere measureds an aggregation of the number (“With how many [...] are you on good
terms and enjoy a close relationship?”) and the frequency (“How frequently dee/tiiesn?”)
of contacts with close friends, relatives, and neighbors.

Sociodemographic factors. The following sociodemographic characteristics were
included:years of educatiofbased orthe International Standard Classification of Education;
Schneider, 2013partnership statughaving a partner or no)ccupation(paid work or not),
andfinancial scarcity(“If you consider the total of your household's income and expenses,
would you say that currently your household: 1 = can save money or spends what & earns;

eats into its assets and savings or gets into dgbts?”
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Control variables. Sex and sandardizec&agewere usedscontrolvariables in all the
regression models.

As the factors tested are considered as predictors of the trajectory memaedsim
order to avoid an influence of the CHC on the measures, all psychological, social, and
sociodemographic factors were measured one year before onset except falipe(soeasured
at the onset year) and spirituality (measured two years before the dueséd) data collection
inconsistency in the SHP. Moreovhgalthrelatedfactors weraneasured one year after the
onset in order teapture thenfluence of theCHC.

Data Analyses

Latent growth mixture modeling (LGMM) was used to identify the number and shapes of
psychological distressajectories. LGMM is gpersoneenteredapproactthat identifies
unobserved subgroups sharing similar trajectories. It simultaneowoslgls growth parameters
(slope indicating theateof change and intercept representing the baseline status) and classifies
individuals in different trajectories accomngito these parametegi/ickrama, Lee, O’'Neal, &
Lorenz, 2016). Following standard LGMM procedure, an iterative process pleddp test
increasing numbers of subgroup trajectories until the best fitting modelkeyaiseal and the
corresponding number of trajectories identified. Bhst fittingmodelwas definedaccording to
multiple fit statistics: Bayesiamformation critegion (BIC), Akaike infomation criterion indices
(AIC), Lo-MendellRubin adjusted likelihood ratio test (LRT), bootstrap likelihood ratio test
(BLRT), entropy values, and sample size per trajectory; as well asrettdiity of the
trajectory parameters based on theoretical meaningfulness and past literature.

Five types of longitudinal modelsere estimate@vith decreasing constraints applied to

the model paramete(ffurna & Luthar, 2018 First, simple growth models (GM) were applied
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to determine the shape agiwthparameters of the overall sample trajectory. Second, a latent
class growth analysis (LCGA) was performed to determine subgroup dragsat/hile
constraining within and betweelass variancé hird, alatent growth mixture models (LGMM)
with released withirclass variancevere modeledFourth models with freely estimated within
and betweeitlass variances (LGMMvar) were computed. Fifth, variances and covariances were
freely estimated (LGMMvarcov). In the LCGA, LGMM, LGMMvar, and LGMMvarcov 2- to 6
trajectorysolutionswere testedbut the 6trajectory solutions never convergaesspite extensive
increasing of random starfBhe decisiorio test a range of-20 64rajectory isbasedonRam and
Grimm (2009) suggestion to test at least one additional trajectory than the dxpeuteer of
trajectories. Every model hagen rerun with at least twice the random s{aeault used 40
2; maximum tested 3000 300) to confirm that the best log-likelihasdeplicated The number
of individuals with missing values varied between 4.99% and 23&B&6g the different time
points (see Table 1). Incomplete data weardledusing full information maximum likelihood.
To identify howhealthrelated, psychological, social, asdciodemographitactors
predict trajectory membershigermunt’'s3-steps approachas usedVermunt, 2010). This
approach (1) estimates the LGMM model, (2) computes the misclassifieatars rate
(trajectory membership uncertainty rate), and (3) tests predictitmy$avith multinomial
logistic regression directly in the LGMM model while adjusting for misclassificaerrors
(Wickrama, Mancini, Kwag, & Kwon, 2012). The predictors were tested in two ftegaiise a
multinomial logisticregression with 20 predictors lacked statistical powiest, Four separated
multinomial logistic regressiongere run one with the fivenealthrelatedfactors, one with the
seven psychological factors, one with the two social factors, and one with theehregrdphic

factors. Then, in a final multinomialgeession modethe predictors that were significagt 05)
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or marginally significan{<.10)in the first regressions wenecluded in the final model. Only
this final model igoresentedn the results sectigrout the results of the other models are
available as supplementary materfdbte that sex and ageere controlledor in every
regression model in order to identify the factors related to trajectoryoership over and above
the influence of sex and agehe models were also run wetandardizeadge squaretb control
for the potential curvilinear impact of ggaut this control variablezasnot included irthe final
analysis because it was never significantly related to the outcdimesumber of missing
values varied étween 9.97% and 39.36%nang the different predicting factors (see Table 1).
Missing values were imputed at the mean level using multiple imputations (20 imputedsjatas
taking into account the item level variables. All analygserun using Mplus version 8
(Muthén & Muthén, 2010). The Mplus syntax is availaldealine supplementary materidhe
present paper followed the Guidelines for Reporting on Latent TrajectorneS{GRoOLTS: Van
De Schoot, Sijbrandij, Winter, Depaoli, & Vermunt, 2017).
Results

Descriptive

Demographic char&eristics and descriptive statist@seprovided in Table 1. Skewness
and kurtosis coefficients indicate that the psychological disteseswere nornormally
distributed(range = 0.86 — 1.15 and 3.13 — 4.21 for skewness and kurtosis respectively). Robust
maximum likelihood estimatiowas thus used in order to withstand the non-normal distribution
of the datgMuthén, 2010)Intercorrelation between the variables of interest is available a
online supplementary material

The SHP questionnaire does not contain informatiospecificCHC diagnoses. Hence,

to better describe our CHC sample, a CHC typology was computed using lassrarhlysis
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(LCA). LCA is a persoreentered approach that classifies individuals based on the similarity of
their scores on several variab{@agidson & Vermunt, 2002¥ifteen variables measured one
year after the CHC onset were used to conduct the LCA (e.g., self-reporithdstedas,
everyday impediment, medication needed, worsening in health, back problems, frequency of
doctor consultabns; see online supplementary material for the full listyeBtypesof CHC
with different functioning issues and varying levels of severity were ftlthas best
representing our data (see online supplementary material for the fit iadidestimatd
probabilities of the beditting typology). This implies that our samplepreserd a large variety
of CHC such as accident with moderate functioning, illness with three difdegneées of
functioning (low, moderate, and high), or good functioning with pain symptoms. TheGEN&n
types identified and their prevalence are displayed in Table 1.
Psychological Distress Trajectories

An LGMM was performed to identify the best fitting trajectories of psycho#bglistress
covering a period of sikme points. A quadratic model with freely estimated variances across
trajectories (LGGMvar) best fitted the data (see Table 2). The BIC andléM@&r numbers
indicate better fit) indicate that at@jectory solution should begferred. The LRT (one less
trajectory should be preferred if n.s.) poitds 3 or a 4trajectory solution. However, the 3-
trajectory solution’s entropy is less optinfedcommended value > .78hd more constrais had
to be applied to the Bajectorymodel in order to avoid nopesitive definite matrix. Consistent
with recommendations for mixture model test{Muthén, 2004), the less constrained 4-
trajectory solution was chosen for parsimony and theoretical interpitgtaddisons. Indeed, the
4-trajectory solution (see Figure B for the estimated mean trajectories and supplementary

material for individual trajectorig¢sdentifies an additional unique trajectqgrgtentially clinically
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relevant characterized by vemgh psychological distressvhich would have been unobserved
in the 3trajectory solution (see Figure A).

The most common subgroup of the finakdjectory solution is characterized by a
resilient trajectory (53.9% of the sample) with stable psychological distredsom one year
before to four years post-CHC onset. The second subgroup describes a dycmatqggical
distresdrajectory (22.2%) with elevated levelspdychological distresalready before the onset
year and across all time points. The third subgroup describes a delayedryd[eti0%) with a
stable lowpsychological distressntil one ear after the onset followed by a progressive rise in
psychological distresstarting at two years after the onset of the CHC and the highest level of
psychological distres®ur years after the onset. The fourth subgroup describes a recovery
trajectory (8.9%) with an increasepsychological distredsom one year before to one year
after the CHC onset followed by a gradual decline three and four yearthaftsnset of the
CHC. Parameter estimates of the four identified trajectories are availaiiéraes
supplementary material.

Results of the comparison sample trajectory analysis identificege2tory linear model
with freely estimated variances across trajectagebest fitting the healthgdividual'sdata fit
indices for the comparison sara@re available as supplementary matefiaé greatmajority of
the comparison sample belongs tetable lowpsychological distredsajectory (90%)anda
minority displays ahronichigh psychological distredsajectory (10%,)with consistently
elevated levels gisychological distresacross all time points (see FigureC).

Predicting Factors
Multinomial logisticregressiona(see Table Bidentifiedsex relationship satisfaction, and

emotional stabilityas significant predictors of more resilient response to the onset of CHC.
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Hence, male and individuals with a higher relationship satisfaction had an increased probability
to show a resilient trajectogompared to the delayed trajectofyso, higher emotional stability
increasedhe probability to show a resilient trajectanycomparison to thehronic trajectory.
Additionally, some marginally significant results da@ noticedwith higherdaily health
impediment higher satisfaction with health, higher extraversion, less praying, and &ss pa
negativelife evensincreasing the probability to be in the resilient trajectory compared to one of
the other trajectorie®ote that the CHC typologdentified by the L@ was also tested as a
predictor of the psychological distress trajectories. Results showeatbtiabf the CHGypes
was related to trajectory membership.
Discussion

The present study identified heterogengmsysechological distredsajectories from oa
year before to four years following the onset ghagsicalCHC. In the CHC sample eesilience
(53.9%),chronic (22.2%),delayed(15.0%), andecovery(8.9%)trajectories weréentified. In
the comparison sample with no CHC, accident, or illness during the observed timeapanod
psychological distres®0%) ancdelevatedosychological distres&l0%) trajectoriesvere
identified. Concerning protective factors associated with resilient trayati®mbership in the
CHC sample arbighe emotional stability, higher relationship satisfaction, and meteler
Psychological Adaptation Trajectories

The comparison of the two samples validates the claim that the elevated levels of
psychological distresare the consequence of the physiddiCather representingeneral
patterns of change over tinRResults indicatethat only 10% of the healthy individuals

(comparison groupdhow a chronic high psychological distress trajectory whereas 46.1% of the
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CHC samplendividuals showelevated levels gbsychological distresat least over two years
following CHC.

Regarding the CHC sample, as hypothesifmat distinct psychological distress
trajectoriesvere identifiedThis supports the assumption of a common experience in terms of
psychological distresggardless of the CHC type (Van Leeuwen et al., 20fl@)e
psychological adaptation response was very different for every physi€a| Géh a higher
number of trajectories would have been observed. Moredwesddntifiedtrajectories
correspond to the four most consistently found in past research examiningli€heeor other
negative life event@Bonanno & Diminich, 2013GalatzerLevy et al., 2018)However, the
resilient trajectory identified in thistudyshows a slightly different shape compared to the one
described in previous resear@onanno, Westphal, & Mancini, 201E)nce increased levels of
psychological distressere not observed at any time point. This difference is probably due to the
yearly measurement tiroints that preclude identification of aarlychange in psychological
distresduring the first months. Past studies using narrow measurement time pointo(etdy m
measurement) indeed reported a transient minimal impairment in the resilient traj€bitogt
et al., 2013Nash ¢ al., 2015 Zhu et al., 2014)whereas studies with wider measurement{ime
points (yearly measurement) do nbserve such minimal impairmefBonanno, Kennedy,
Galatzer, Lude, & Elfstrom, 201Burton et al., 2015GalatzerLevy & Bonanno, 201jand
identified— similarly to the present studystable low impairment resilient trajectory

Themajority of our sample belongs to the resilient trajectory (53.9%) with dtakle
psychological distres®Nonetheless, the percentage of individuals belonging to the resilient
trajectory is lower than the percentagported by everal past review5.7% on average

Bonanno & Diminich, 2013Bonanno et al., 201 GalatzerLevy et al., 2018). gecific studies
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of adaptation followingphysical CHC foundalsohigher proportions of resilient trajectory
compared to the presestudy: 74% after cancer diagnosis (Burton et al., 2015), 72% after the
onset of chronic pain (Zhu et al., 20188% after heart attagkcalatzerLevy & Bonanno,

2014), and 66.1% after onset of a spinal cord injury (Bonanno et al.,. 202)ower rates of
resilient individuals irthe present studynight be due to the statistical method used to itlenti
the trgectories Indeed, most of the past psychological adaptation studies constrained by default
the variance around the mean to be equal across trajectories. It imgligsetinodel tested will
constrain the individuals in a resilient trajectorjhtive asimilar varianceto the chronic othe
recovery trajectory. As noted by Infurna and Luthar (2@1@h a constraidoes not make
theoretical sense, because individuals are expected to vary less in the shapeesilibece,
butvary highly in the case of more vulnerable trajectoreeg.(individuals in amorevulnerable
trajectory would show more ups and downs around their respective trajectory mesesycR
showed that constraining the variances across trajectories leads to a ntiodhéejar
percentages in the resilient trajectory compared to the same model with fteetexs variance
(Infurna & Luthar, 2016). The present study followed this line of reasoning and sutjgsEtte
proportion of individuals struggling withsychological distres®llowing the onset of ghysical
CHC might be higher than past studies suggest.

Another methodological particularity of the present study is the inclusipre@vent
data.This enabled to obsentbat the elevatedsychological distressf the chronic trajectory
does not start with the CHC onset, but pre-existed it in a higher percentage (2h#8ajed to
the healthy individuals in the comparison group (10%). Part of the individuals in the chronic

trajectory might thus have suffered from early lower mental health due prékence of health
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symptoms years before the actual diagnosis of the CHC (Costanzo, Ryff, &,3009
Verbrugge & Jette, 1994).
Predictor of Psychological Distress Trajectories
Results showed théte factors increasing the probability to show a resilient trajectory are
malegenderhaving ahigher emotional stability, ariddicatinghigher relationship satisfaction.
All other hypothesized factors did not have an effect on trajectory membersthip.QHC
literature, personality traits such as emotional stalhibtyebeen consistently showa influence
psychological adaptation (Strickhouser et al., 2017). As hggaed the present results further
confirmthat higher emotional stabiliig associatevith resilience. Concerning socfalctors,
the results of the present study were also in line with the hypothesis and thiezaste.
Several studies havndeed shown that higher social support is related to more positive
outcomes following the onset of a CHC (Dunn et al., 261E3ris et al., 2010)A review by
Hogan, Linden, and Najarian (2002) highlights the average effectiveness of sociat suppor
interventions across different areas of application (including CH&)instancepsychological
education for friends as well as relativeslferly patients with lung diseakave been shown to
effectively increas¢he patients’ gie of social network, emotional and practical support received,
as well as support-seeking behaviors (Li et al., 2018). Such education could be immdmgente
local policies and be recommended by general practitioners treating CHGsatikrihe intent
to increase social support. As shown in the present study, this could in turn improve
psychological adaptation and lower the risk of vulnerability following the ariseCHC.
Sociodemographic factossich as/ears of education, partnership status, occupation, and
age,did not predict trajectory membershgxcept for sexThissexeffect was not hypothesized,

because past studisBowed inconsistent findings with some reporting that females have higher
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risk of experiencing depressive symptoms followingaorhealth issu€Zhu et al., 2014) and
others showing thatexis not associated with trajectory membership following traumatic injury
or a heart diseag&inzburg & Ein-Dor, 2011Moergeli et al., 2012). Further studies and meta-
analysis are needed to clarify the role of segsychological adaptation following CHC.

Surprisingly, healthrelated factors are not significantly related to resilient trajectory
membership. This could be due to the fact that our CHC sample has, on axeedlger good
state of healthwvith few daily health impedimentigh satisfaction with health, high health status,
and more health improvement than worsening. Individuals with high self-repirysital
impairment due to a CHC might be living in institutions anethus not part of the household
panel

Resultsshowed that thgype of CHC presented by the participants is ngated to
trajectory membership. Thiswding is in line with a study about multiple health events who
showed that type of health evené(cancer, heart disease, lung diseasd,stroke) is not
related to trajectory membershidorin, GalatzerLevy, Maccallum, & Bonanno, 201 Mience,
these findings strengthen the assumption of a common experience of psychalbgtation
across different CHCs, but replication studies are needed to confirm it.
Strengths and Limitations

The main strength of the present project lies ipitspective study design, the use of
stateof-the-art stdistical techniques, and the inclusion of a matched comparison sample. Indeed,
this project is one of thexceedinglyare studies investigating psychological adaptation with
pre-event dataMoreover, going one step further than tleastrained variancgpproach applied
by default in past studies, the present project followed current methodolagbealines for

LGMM (Infurna & Luthar, 20162018). Finally, the inclusion of a comparison sample enables to
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examine whethgpsychological distressajectories characteristics are specific to the onset of a
CHC.

Nevertheless, several limitations of the present project need to be ackrexviads,
researcher using the SHP shouldalba&re that such general population datasets underestimate
the degree of vulnerability in the general population, because individuals livngfitution are
excluded from the survey (Voorpostel et al., 2018) and more physically impaired individual
gererally participate less to cohort stud{@othenbihler & Voorpostel, 2016). Thus, the
prevalence of vulnerable trajectories in the present study imégylet been undesstimatedand
generalizability to more physically impaired individual®uld be done with cautious.

Secondthe longitudinal data used only provides yearly measurements. Thus,
psychological adaption changes in the early phase after the CHC onset (monthadahew
onset) cannot be observekk already mentioned, this implies that the minimal stesrh
impairment expected for the resilient individu@®nanno & Diminich, 2013) could not be
observed in the present study, because it commonly occurs in the first months follmving t
onset of an adverse life event. Moregube measurement approach captureyéiaelygeneral
recurrence (how often) of psychological distrédsus brief distress episodes might notveell
assesseih this study Future longitudinal studies would benefit from incorporating more
frequent assssment intervals to detect acute fluctuations in psychological disspesially in
the early phase after the onset.

A third methodological limitation is the use of a single psychological adaptation indicator
(psychological distress). The present project cannot account for outcomedivélyosiiented
indicators of psychological adaptation such as life satisfaction or positoas Future

investigation of multiple psychological adaptatiodicators (i.e.life satisfaction, negative and
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positive affect\would lead to a more multifaceted investigation of psychological adaptation
following the onset of a CHGr(furna & Luthar, 2018
Conclusion

Individuals living with a CHC have a higher risk of vulnerabiigmpared to the general
population. The study results demonsttatd rearly half of the individuals with a CHC showing
elevated levels gisychological distresst least over two yearBy contrast, only one-tenth of
thecomparison samplgresentlevated levels gisychological distres$lealth professionals
caring for individuals with a CHC might want to be attentive to potential comorbiesteype
symptomgMaurer et al., 2008)he present project identified higher emotional stabifitgle
gender, and higher relationship satisfaction as protective factors relddeetpsychological
distressAmong these@rotectivefactors, relationship satisfaction is thee being modifialel and
is thereforea potentialtarget ofinterventionfor theimprovement ofnental health following the

onset of a CHC.



PSYCHOLOGICA. DISTRESSTRAJECTORIES 21

References

Biesecker, B., & Erby, L. (2008phdaptation to living with a genetic condition or risk: Mini
review.Clinical Genetics, 765), 401-407. doi: 10.1111/j.1399-0004.2008.01088.x

Bonanno, G., & Diminich, E. (2013). Annual Research Review: Positive adjustment to adversity
- Trajectories of minimalmpact resilience and emergent resiliertmairnal of Child
Psycholgy and Psychiatry, and Allied Disciplines,(8% 378-401. doi:
10.1111/jcpp.12021

Bonanno, G., Kennedy, P., Galatzer, I., Lude, P., & Elfstrom, M. (201&jectories of
resilience, depression, and anxiety following spinal cord infRehabilitation
Psychology 573), 236-247. doi: 10.1037/a0029256

Bonanno, G., Westphal, M., & Mancini, A. (2011). Resilience to loss and potential trauma.
Annual Review of Clinical Psychology,511-535. doi: 10.1146/annurev-clinpsy-
032210-104526

Brewin, C., Andrews, B., & Valentine, J. (2000). Metaalysis of risk factors for posttraumatic
stress disorder in trauma-exposed adutisrnal of Consulting and Clinical Psychology,
68(5), 748-766. doi: 10.1037//0022-006X.68.5.748

Brown, R., Daly, B., & Rickel, A. (2007Xhronic iliness in children and adolesce(l. 9).
Cambridge, UK: Hogrefe & Huber.

Burton, C., Galatzekevy, I., & Bonanno, G. (2015). Treatment type and demographic
characteristics as predictors for cancer adjustment: Prospective trajectaiégsessive
symptoms in a population samplé¢ealth Psychology, 38), 602-609. doi:

10.1037/hea0000145



PSYCHOLOGICA. DISTRESSTRAJECTORIES 22

Butler, L., Koopman, C., Classen, C., & Spiegel, D. (1999). Traumatic stress, life, arghts
emotional support in women with metastatic breast cancer: Ceglated traumatic
stress symptoms associated with past and current strddeatth Psychology, 18),
555-560. doi: 10.1037/0278-6133.18.6.555

Chilcot, J., Norton, S., Wellsted, D., Davenport, A., Firth, J., & Farrington, K. (2013). Distinct
depressiosymptom trajectories over the first year of dialysis: Associations with illness
perceptionsAnnals of Behavioral Medicine, @5, 78-88. doi: 10.1007/s12160-012-
9410-5

Chiu, W., Huang, S., Hwang, H., Tsauo, J., Chen, C., Tsai, S., & Lin, M. (2006). Use of the
WHOQOL-BREF for evaluating persons with traumatic brain injdournal of
Neurotrauma, 2@.1), 1609-1620. doi: 10.1089/neu.2006.23.1609

Costanzo, E., Ryff, C., & Singer, B. (2009). Psychosocial adjustment among cancer survivors
Findings from a national survey of health and well-bekhegplth Psychology, Z8), 147-
156. doi: 10.1037/a0013221

De Ridder, D., Geenen, R., Kuijer, R., & van Middendorp, H. (2008). Psychological adjustment
to chronic diseas@.he Lancet, 318634), 246-255. doi: 10.1016/S0140-6736(08)61078-
8

Dunn, J., Ng, S., Breitbart, W., Aitken, J., Youl, P., Baade, P., & Chambers, S. (2013). Health-
related quality of life and life satisfaction in colorectal cancer survivaegedtories of
adjustmentHealth and Quality of Life Outcomes, (1), 46-54. doi: 10.1186/1477-7525-

11-46



PSYCHOLOGICA. DISTRESSTRAJECTORIES 23

GalatzerLevy, 1., & Bonanno, G. (2014). Optimism and death: Predicting the course and
consequences of depression trajectories in response to heartRdiartiological
Science, 282), 2177-2188. doi: 10.1177/0956797614551750

GalatzerLevy, I., Huang, S., & Bonanno, G. (2018)ajectories of resilience and dysfunction
following potential trauma: A review and statistical evaluat©@imical Psychology
Review, 6341-55. doi: 10.1016/j.cpr.2018.05.008

Ginzburg, K., & Ein-Dor, T. (2011 Posttraumatic stress syndromes and healtited quality of
life following myocardial infarction: ear followup. General Hospital Psychiatry,
33(6), 565-571. doi: 10.1016/j.genhosppsych.2011.08.015

Graf, E. (2009)Weightings of the Swiss Household Panel: SHP_1 wave 9, SHP _Il wave 4,
SHP_1 and SHP_Il combinedNeuchéatel, Switzerland: Swiss Federal Statistical Office.

Hampson, S., & Friedman, H. (2008). Personality and Health: A lifespan perspec@veldhn
& L. Pervin (Eds.)Handbook of personality: Theory and reseafph. 770-794). New
York, NY: The Guilford Press.

Harris, B., Berger, A., Mitchell, S., Steinberg, S., Baker, K., Handel, D., . . . Pavle§18) (
Spiritual weltbeing in long-term survivoraith chronic graft versus host disease after
Hematopoietic Stem Cell Transplant (HSCThe Journal of Supportive Oncology38
119-125.

Havik, O. (1990). Patterns of emotional reactions after a myocardial iofarddiurnal of
Psychosomatic Researcd®¥(3), 271-285. doi: 10.1016/0022-3999(90)90083-G

Hogan, B., Linden, W., & Najarian, B. (2002). Social support interventions: Do they work?

Clinical Psychology Review, 3, 381-440. doi: 10.1016/S0272-7358(01)00102-7



PSYCHOLOGICA. DISTRESSTRAJECTORIES 24

Infurna, F., & Luthar, S. (2016). Riéence to major life stressors is not as common as thought.
Perspectives on Psychological Sciencé2),1175-194. doi: 10.1177/1745691615621271

Infurna, F., & Luthar, S. (2018). Revaluating the notion that resilience is commonplace: A
review and distillation of directions for future research, practice, and p@licycal
Psychology Review, 683-56. doi: 10.1016/j.cpr.2018.07.003

Li, X., Wang, B., Tan, D., Li, M., Zhang, D., Tang, C., . . . Jin, B. (2018). Effectiveness of
comprehensive social suppmterventions among elderly patients with tuberculosis in
communities in China: A communityased trialEpidemiol Community Health, {&),
369-375. doi: 10.1136/jech-2017-209458

Lyons, A., Heywood, W., & Rozbroj, T. (2016). Psychosocial factors asedaadth resilience
in a national community-based cohort of Australian gay men living with HIBS and
Behavior, 208), 1658-1666. doi: 10.1007/s10461-016-1338-5

Magidson, J., & Vermunt, J. (2002). Latent class models for clustering: A compartedf-w
meansCanadian Journal of Marketing Research(P20 36-43.

Maurer, J., Rebbapragada, V., Borson, S., Goldstein, R., Kunik, M., Yohannes, A., & Hanania,
N. (2008). Anxiety and depression in COPD: Current understanding, unanswered
guestions, and researchedsChest, 13#), 43-56. doi: 10.1378/chest.08-0342

Moergeli, H., Wittmann, L., & Schnyder, U. (2012). Quality of life after trauomajury: A
latent trajectory modeling approad®sychotherapy and Psychosomaticg53,1305-311.
doi: 10.1159/000330887

Morin, R., Galatzer-Levy, I., Maccallum, F., & Bonanno, G. (2017). Do multiple healthsevent
reduce resilience when compared with single evdtés?th Psychology, 38), 721-728.

doi: 10.1037/hea0000481



PSYCHOLOGICA. DISTRESSTRAJECTORIES 25

Morris, A., Yelin, E., Panopalis, P., Julian, L., & Katz, P. (2011). Lta¥g: patterns of
depression and associations with health and function in a panel study of rheumatoid
arthritis. Journal of Health Psychology, @, 667-677. doi: 10.1177/1359105310386635

Morselli, D. (2017). Contextual determinants of hopelessness: Investigating@mwmic
factors and emotional climateSocial Indicators Research, 133, 373-393. doi:
10.1007/s11205-016-1346-x

Muthén, B. (2004). Latent Variable Analysis: Growth Mixture Modeling and Befdechniques
for Longitudinal Data. In D. Kaplan (Ed.Jhe Sage handbook of quantitative
methodology for the social sciendpp. 345-368). Thousand Oaks, CA: Sage
Publications.

Muthén, L., & Muthén, B. (2010Mplus User's GuideLos Angeles, CA: Muthén & Muthén.

Nash, W., Boasso, A., Steenkamp, M., Larson, J., Lubin, R., & Litz, B. (2015). Posttraumatic
stress in deployed Marines: Prospective trajectories of early adapfational of
Abnormal Psychology, 124), 155-172. doi: 10.1037/abn0000020

Ram, N., & Grimm, K. (2009). Growth mixture modeling: A method for identifying diffezsenc
in longitudinal change among unobserved groumsrnational Journal of Behavioral
Development, 38), 565-576. doi: 10.1177/0165025409343765

Rammstedt, B., & John, O. (2007). Measuring personality in one minute or lessteinl§hort
version of the Big Five Inventory in English and Germurnal of research in
Personality, 4{1), 203-212. doi: 10.1016/j.jrp.2006.02.001

Rothenbihler, M., & Voorpostel, M. (2016). Attrition in the Swiss Household Panel: Are

Vulnerable Groups more Affected than Others? In R. C. Oris M., Joye D., Erhst\&ta



PSYCHOLOGICA. DISTRESSTRAJECTORIES 26

(Ed.), Surveying human vulnerabilities across the life course. Life Course Research and
Social PolicieqVol. 3, pp. 221-242). Cham: Springe

Scharn, M., Hengel, K., Boot, C., Burdorf, A., Schuring, M., van der Beek, A., & Robroek, S.
(2019). Influence of chronic diseases on societal participation in paid work, voingteer
and informal caregiving in Europe: A }2ar followup studyJournal of Epidemiology
and Community Health 73), 136-141. doi: 10.1136/jech-2018-211107

Smith, L. (2011)The Effects of Causal Attribution, Religiosity and Shared Beliefs On the
Management of Type 2 Diabet@hD, Loma Linda University, Loma Linda, CA.
Retrieved from
https://scholarsrepository.llu.edu/cgi/viewcontent.cgi?referer=httpolschoogle.ch/&h
ttpsredir=1&article=1061&context=etd

Strickhouser, J., Zell, E., & Krizan, Z. (2017). Does personality predict health alkdeiej? A
metasynthesiddealth Psychology, 3@), 797-810. doi: 10.1037/hea0000475

The WHOQOL Group, (1998). The World Health Organization quality of life assessment
(WHOQOL): Development and general psychometric propeSiesial Science &
Medicine 4612), 1569-1585. doi: 10.1016/S0277-9536(98)00009-4

Van De Schoot, R., Sijbrandij, M., Winter, S., Depaoli, S., & Vermunt, J. (2017). The GROLTS-
checklist: Guidelines for reporting on latent trajectory studésictural equation
modeling: A multidisciplinary journal, 48), 451-467. doi:
10.1080/10705511.2016.1247646

Van Leeuwen, C., Hoekstra, T., van Koppenhagen, C., de Groot, S., & Post, M. (2012).

Trajectories and predictors of the course of mental health after spinal coyd injur



PSYCHOLOGICA. DISTRESSTRAJECTORIES 27

Archives of Physical Medicine and Rehabilitation(123, 2170-2176. doi:
10.1016/j.apmr.2012.07.006

Verbrugge, L., & Jette, A. (1994). The disablement procssial Science & Medicine, @8,
1-14. doi: 10.1016/0277-9536(94)90294-1

Vermunt, J. (2010). Latent class modeling with covariates: Two improveddtageypproaches.
Political Analysis, 184), 450-469. doi: 10.1093/pan/mpg025

Voorpostel, M., Tillmann, R., Lebert, F., Kuhn, U., Lipps, O., Ryser, V., ... Wernli, B. (2018).
Swiss Household Panel User Guide (1999-2009). ). Lausanne: FORS.

WHO. (2019). Integrated chronic disease prevention and control Retrieved 15.04, 2019, from

https:/ivww.who.int/chp/about/integrated_cd/en/

Wickrama, K., Lee, T., O’'Neal, C., & Lorenz, F. (2016)gher-order growth curves and
mixture modeling with Mplus: A practical gui@€ol. 1). New York, NY: Routledge.

Wickrama, K., Mancini, J., Kwag, J., & Kwon, J. (2012). Heterogeneity in multidimersiona
health trajectories of late old ysaand socioeconomic stratification: A latent trajectory
class analysislournals of Gerontology Series B: Psychological Sciences and Social
Sciences, 62), 290-297. doi: 10.1093/geronb/gbs111

Yao, G., Wu, C., & Yang, C. (2008). Examining the content itgliof the WHOQOI-BREF
from respondents’ perspective by quantitative meth®dsial Indicators Research,
85(3), 483-498. doi: 10.1007/s11205-007-9112-8

Zhu, Z., Galatzer-Levy, I., & Bonanno, G. (2014). Heterogeneous depression regponses
chronic pain oset among middiaged adults: A prospective studsychiatry Research,

217(1-2), 60-66. doi: 10.1016/j.psychres.2014.03.004


http://www.who.int/chp/about/integrated_cd/en/

PSYCHOLOGICA. DISTRESSTRAJECTORIES 28

A s
a ~* Chronic(40.1%)
Z
=
.S Recovery(9.5%)
(@]
9
2 "
% Resilient(50.4%)
D- 0 T T T T 1
-1 year onsetyear +1 year +2 years +3 years +4 years
B
6 -
-=-Delayed (15.%0)
5 —+-Chronic (22.20)
=
S
'g» ——Recovery (8.%)
Is)
-C g
% ~+-Resilient (53.90)
a
0 T T T T 1
-1 year onsetyear +1 year +2 years +3 years +4 years
C s6-
5 - a7 4+ Chronichigh (10.0%)

Psychologicablistress
N

1- v ¢ * Stable low(90.0%)
0 T T T T 1
-1 year onsetyear +1 year +2 years +3 years +4 years

Figure 1.A: Estimated means of thet@jectory solution in the CHC sample. B: Estimated means of the final
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Table 1
Descriptive Statistics

CHC Comparison

Sample Sample ttest
Time points nmissing M (SD M (SD t
Psychobgical distress
at 1 year before onset -1 year 85 2.03 (1.90) 1.56 (1.68) 3.35%**
at onset year onset year 56 2.19 (2.09) 152 (1.73) 4.49%**
at 1 year after onset +1 year 36 2.34 (2.01) 1.56 (1.60) 5.64***
at 2 years after onset +2 years 18 2.27 (2.10) 1.52 (1.61) 5.30***
at 3 years after onset +3 years 18 2.38 (2.04) 1.60 (1.70) 5.55%**
at 4 years after onset +4 years 27 2.37 (1.94) 1.50 (1.71) 6.32%**
Health related factors
Daily health impediment +1 year 37 2.90 (2.61) 0.75 (1.47) 13.55%*
Improvement in health +1 year 36 5.00 (1.56) 5.19 (0.89) -1.09
Health status +1 year 36 2.23 (0.66) 1.74 (0.50) 10.94***
Satisfaction with health status +1 year 37 6.92 (1.84) 8.69 (1.11) -15.41
Psychologicafactors
Personality: Extraversion onset year 65 6.80 (1.71) 6.65 (1.75) 1.14
Personality: Emotional stability onset year 66 6.42 (1.69) 6.78 (1.60) -2.80
Personality: Conscientiousnes: onset year 65 7.41 (1.45) 7.47 (1.47) -0.41
Personality: Agreeableness onset year 66 6.88 (1.29) 6.98 (1.33) -0.96
Personality: Openness onset year 65 6.23 (1.81) 6.30 (1.65) -0.36
No of past negative life events until +4 years 0 3.49 (3.25) 3.40 (2.78) 9.44%**
Praying -2 years 106 3.09 (1.58) 2.86 (1.68) 1.75*
Social factors
Relationship satisfaction -1 year 85 8.05 (1.27) 8.27 (1.35) -2.05
Social contact -1 year 93 5.52 (5.94) 550 (2.99) 1.12
Sociodemographic factors
Years of education -1 year 50 13.24 (3.32) 13.88 (3.09) -2.55
Having a partner [n (%)] -1 year 85 224 (81.16) 295  (81.94) 0.25
Occupation: Paid work [n (%)] -1 year 50 185 (59.49) 260 (72.02) -3.45
Financial scarcity: Yes [n (%)] -1 year 56 24 (7.87) 21 (5.82) 0.46
Control Variables
Female gender [n (%)] onset year 0 204 (64.56) 203 (56.23) 1.18*
Age onset year 0 51.18 (18.01) 51.97 (14.46) 0.07
CHC typology [n (%)]
Accident moderate functioning  +1 year 23 19 (5.62) - - -
lliness low functioning +1 year 23 32 (9.47) - - -
lliness moderate functioning +1 year 23 54 (15.98) - - -
lliness good functioning +1 year 23 24 (7.10) - - -
Low functioning not worsening  +1 year 23 61 (18.05) - - -
Good functioning wittpain +1 year 23 32 (9.47) - - -
Good functioning +1 year 23 116 (34.32) - - -

*p<.05. *p<.0l. *** p<.001.
Note CHC typology’sn and percentages are based on the most likely membership.
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Table 2
Fit Indicesof Latent Growth Mixture Models (n = 361)

Trajectories BIC AlC LRT BLRT Entropy Trajectory Counts
GM
1lin 7404.04 7361.26 - - - 361
lquad 7419.46 7361.12 - - - 361
LCGA
2 7570.25 7519.70 p =0.00 p =0.00 0.86 237/124
3 7458.63 7392.52 p =0.07 p =0.00 0.83 199/123/39
4 7431.40 7349.73 p=0.21 p =0.00 0.84 199/113/39/10
5 7398.85 7301.63 p=0.18 p=0.00 0.78 141/99/77/24/20
LGMM
2b 7379.55 7317.33 p=0.10 p =0.00 0.84 329/32
3P 7357.21 7279.43 p=0.11 p =0.00 0.83 288/47/26
4p 7351.09 7257.75 p=0.38 p =0.00 0.78 239/70/27/25
5pe 7346.90 7245.79 p=0.39 p =0.00 0.80 255/36/33/20/17
LGMMvar
2b 7375.63 7305.63 p=0.25 p =0.00 0.51 229/132
3pc 7313.58 7224.13 p =0.00 p =0.00 0.67 135/136/30
4b 7341.85 7225.18 p=0.04 p=0.20 0.71 211/74149/27
5bd 7377.18 7237.18 p =0.50 p=1.00 0.75 211/74/49/2710
LGMMvarcov
2be 7332.80 7266.69 p =0.00 p =0.00 0.61 226/135
3P 7326.00 7224.89 p =0.03 p =0.00 0.69 199/131/31
4pbc 7334.65 7214.10 p =0.06 p=0.20 0.70 186/126/31/18
5p 7373.527 7217.97 p=0.54 p=0.30 0.73 170/131/34/20/6

Note.BIC = Bayesian information criterion; AIC = Akaike information criber, LRT = Lo- MendeltRubin

adjusted LRT test; BLRT = bootstrapped likelihood ratio test.

aTrajectory Counts = Final class counts and proportions for the latsseslaased on their most likely latent class
membership®Variance of the quadratic term fixed to zero in all trajectories in order to aegative variance.

The variance of the linear term fixed to zero in one of the trajectories in ordeidmagative variancéOne or
more parameters were fixed to avoid singularity of the informatiori>matr
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Table 3

Multinomial Logistic Regression Estimates for Predictors of Trajectory Meshipe

31

Resilient vs. Recovery vs. Delayed vs.
Recovery Delayed Chronic Delayed Chronic Chronic
Factors Estimat (S.E.) Estimate (S.E.) Estimate (S.E.) Estimate (S.E.) Estimate (S.E.) Estimate (S.E.)
Sex 0.84 (1.03) 1.17* (0.57) 0.24 (0.58) 0.33 (1.07) -0.61 (1.14) -0.93 (0.67)
Standadized age -0.06 (0.60) -0.09 (0.32) -0.10 (0.32) -0.03 (0.63) -0.04 (0.72) -0.01 (0.39)
Health status 2.05 (1.42) 0.35 (0.60) 0.94 (0.81) -1.70 (1.35) -1.11 (1.45) 0.59 (0.69)
Daily health impediment 0.16 (0.26) -0.24" (0.15) 0.08 (0.14) -0.40 (0.29) -0.08 (0.30) 0.32* (0.14)
Satisfaction with health statt  0.09 (0.35) -0.33 (0.18) -0.21 (0.22) -0.42 (0.34) -0.30 (0.31) 0.13 (0.21)
Praying 0.36 (0.33) 0.09 (0.19) 0.35 (0.18) -0.27 (0.35) -0.02 (0.33) 0.26 (0.23)
Number of life events -0.09 (0.15) -0.01 (0.07) 0.11" (0.06) 0.07 (0.16) 0.19 (0.17) 0.12 (0.09)
Extraversion -0.38 (0.23) -0.25 (0.16) -0.18 (0.16) 0.13 (0.25) 0.20 (0.26) 0.07 (0.19)
Emotional stability -0.12 (0.28) -0.12 (0.17) -0.44* (0.22) 0.00 (0.30) -0.32 (0.34) -0.32  (0.24)
Relationship satisfaction 0.07 (0.36) -0.49** (0.20) -0.43" (0.25) -0.57 (0.36) -0.51 (0.37) 0.06 (0.25)

*p<.10. *p<.05. ¥*p<.01.
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