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Abstract

Spain, one of the European countries most affdoyetie COVID-19 pandemic,
underwent a strict lockdown between March and Ma3(2 This study examines
longitudinally the evolution of both psychologigaflexibility and mental health
symptoms in a sample of college students from #griming and throughout the end of
the mandated lockdown period. We present the efuoltn 197 participants who
responded to an online survey at least at tworektkata-collection waves scheduled at
the beginning (N = 226), halfway (N = 172), and €éNd= 188) of the lockdown. The
analyses revealed that psychological inflexibifityd symptomatology increased over
time, and that inflexibility at the beginning oftlockdown indirectly predicted self-
reported symptoms at the end of the lockdown viaragressive parallel paths that also
connected cross-sectionally to reveal that chaimgedlexibility were predictive of
changes in mental health. These results presgntardc and robust relationship
between psychological inflexibility and mental rteadymptoms throughout a relatively

long and presumably stressful period of time.

Keywords: COVID-19, lockdown, psychological infléxity, psychological flexibility,

mental health.



Highlights

- Mental health symptoms substantively increased thestwo-month long
mandated lockdown in Spain

- Psychological inflexibility increased marginallyrithg the same period

- Psychological inflexibility indirectly predicts maai health symptoms at 2-
month follow up

- Changes in psychological inflexibility over timeeglict corresponding
changes in mental health over the same period

- The pattern of results suggests psychologicabiriflgty is both malleable

but relatively stable



Psychological Inflexibility and Mental Health Symptoms during the COVID-19
L ockdown in Spain: A Longitudinal Study.

COVID-19, the infectious disease caused by the SSRS-2 virus, was
declared a global pandemic on March 11, 2020 by\¥bdd Health Organization
(WHO, 2020). Six months later, there are nearl¥)@@,000 confirmed cases worldwide
and the disease has caused almost 900,000 dealtins (dopkins University [JHU],
2020). The lethality of the disease and its raprad, threatening to collapse
healthcare systems, led governments worldwide ¢piagbcial distancing and
lockdown measures that have presented unprecedaméenges on their citizens’
daily lives. In Spain, one of the countries mo&teted by the pandemic, with 462,858
officially confirmed cases and 29,094 deaths (Augusnisterio de Sanidad, 2020), the
Spanish Government declared a state of alarm octiMit (RD 463/2020) that
included a strict mandatory population lockdowngthome confinement). The
lockdown restricted free movement in public aread prohibited all non-essential in-
person commercial, educational, work-related, axoibs$ activities.

Although the extension and severity of COVID-19downs are
unprecedented, it is well documented that quarastiteclared in China and Canada
during the SARS outbreak of 2003, as well as in t&fesAfrica during the Ebola crisis
of 2014 can cause significant and long-lasting hegaffects on a population’s mental
health (Brooks et al., 2020). The earliest studieted to COVID-19 and its lockdowns
yield similar findings. In China, a crossectionaidy found that the lockdown was
associated with increased anxiety, depression atbrate-to-severe perceived stress
(Wang et al., 2020). Similar findings have beerlicaped in a few separate studies
conducted in Spain during the first few weeks @f tlationwide lockdown (Gonzélez-

Sanguino et al., 2020; Odriozola-Gonzalez et 8202 Ozamiz-Etxebarria et al., 2020).



These negative outcomes are not surprising givendit evidence and broadly
accepted knowledge that unavoidable, uncontrolladtessful events negatively impact
mental and physical health (e.g., Cohen et al.7200

Psychological flexibility is a transdiagnostic dinsgon that involves being open
to experiencing private events in the present mémgia conscious human being,
persisting or changing in behavior in responsatt@sonal demands in pursuit of
personally valued directions (Hayes et al., 200@@nversely, psychological
inflexibility involves a rigid behavioral pattern characterizggeérsistent avoidance of
aversive internal and external events (experieatialdance: Hayes et al., 1996;
Luciano & Hayes, 2001) that interferes with engagenin personally valued actions.
Research shows that psychological flexibility cetestly moderates (mitigates) the
detrimental impact of stress on wellbeing and mdrgalth (Gloster et al., 2017),
buffering the effect of accumulated major life etgeand their perceived negative
impact (Fonseca et al., 2019). More broadly, thesabstantial evidence that high
psychological flexibility predicts wellbeing whilegh psychological inflexibilitys
consistently associated with distress, psychopatjypland poor mental health (Bond et
al., 2011; Bluett et al., 2014; Gloster et al., POHashdan & Rottenberg, 2010; Levin et
al., 2014; Marshall & Brockman, 2016; Tyndall et 2020).

A growing literature shows that psychological fieyibility is malleable and
that flexibility can be successfully promoted tdpghedividuals lead a more
satisfactory, valued life (e.g., Ciarrochi et aD10; Fledderus et al., 2010; Hayes, et al.,
2006; Wilson et al., 2014). Notably, the targeindérvention in Acceptance and
Commitment Therapy (ACT) is to enhance psycholddleaibility (Hayes et al., 1999,
2012; Hayes, 2019). Nonetheless, longitudinal sitiave reported that psychological

(in)flexibility, in the absence of intervention,nather stable and can prospectively



predict psychological distress and mental healttouwo years in advance (Spinhoven
et al., 2014).

That psychological inflexibility is stable over taxand prospectively predicts
mental health outcomes (e.g., Spinhoven et al4R@hd that considerable evidence
shows that it is malleable (e.g., Wilson et al1£0need not be in conflict. Considering
the contextual nature of psychological inflexilyiitt can be assumed that it may
fluctuate in response to temporary, contextuallehgkes and life circumstances. We
posit that such fluctuations may in turn prediacflations in mental health status. Such
hypothesis is compatible with both crosssection@lyg., Gloster et al., 2017) and
prospectively (e.g., Shallcross et al., 2010) foassociations between inflexibility and
mental health outcomes. The COVID-19 pandemicgmissa naturally occurring
opportunity to test this hypothesis, given that¢hallenges imposed by the lockdown
and related stress appear to impact inflexibiagywell as mental health outcomes (e.g.,
Arslan et al., 2020; Dawson et al., 2020; Pakenbtat., 2020). To our knowledge, no
study has explored how psychological inflexibilttyanges along a sustained period of
befallen impactful daily life challenges comparatdehose derived from the COVID-
19 pandemic, and how this may relate to changetsemal health symptoms over time.

Thus, the present study aims to longitudinally yrekhe evolution of
psychological inflexibility and mental health syraptatology in college students
during the two-month long, strict mandatory lockaoperiod in Spain. Data were
collected at three time-waves: beginning, halfwand end of the lockdown. The study
tests whether psychological inflexibility at thegining of the lockdown predicts
concurrent and subsequent mental health symptanwselhas whether changes in
psychological inflexibility during this period infence comparable changes in self-

reported mental health symptoms.



METHOD
Participants

A convenience sample of 260 college students eatrafi psychology courses at
the University of XXXX completed the survey at leasone of three time-waves. The
University of XXXX is a public, research universiy about 16,500 students in the
autonomous region of XXXXXX, Spain. Like almost alhjor universities in Spain, the
campus of the University of XXXX is located withiihe boundaries of a major city.
Participants were recruited for an online survegulgh announcements on the
institutional webmail and online teaching platfodmclusion criteria were an age of 18
or older, and being registered as an active stumtehe University.

Of the 260 participants, 197 completed the surteng two, and 129
participants did so at all of the three waves. $&mple of the present study consists of
the 197 participants who completed the survey pthan of the three waves. Missing
data from any one of the three waves was imputex) ikeMultiple Imputation
method (Lodder, 2013; for more details seelhéa Analysesection). Analyses of
variance (ANOVAs) comparing the participants whonpdeted the survey at one, two,
or the three waves revealed no significant diffeesnfor ageR[2, 251] = 1.11p < .33,
/7p2 =.009), baseline inflexibilityK[2, 223] = 0.03p = .970,/7p2= .001), or baseline
symptoms [2, 223] = 1.23p = .294,/7p2: .011).Likewise, neither the male/female
(X?[2, N = 259] = 5.00p = .082) nor the undergraduate/graduate breakdo¥i@(N
= 260] = 1.52p = .466) were different across the three levelsasfigipation.

Of the 197 student participants retained for thesent analyses, most (90%)
were between 18 and 25 years of age (sample’s21.5;SD = 5.6), most self-

identified as female (84%), and most were undergatas (87%). Data collection was



anonymized and all procedures were approved biRBeof the university where the
data were collected.
Measures

Acceptance and Action QuestionnairdAAQ-II, Bond et al., 2011). The AAQ-
Ilis a 7-item self-report questionnaire of gengrsychological inflexibility. It measures
unwillingness to experience unwanted thoughts amotiens, and inability to be in the
present moment and to behave according to valuestdd actions when unwanted
cognitions and emotions are present. ltems ard @tea 7-point Likert scale (1: never
true; 7: always true), with higher scores indicatof higher psychological inflexibility.
The total score can range from 7 to 49. In thegmestudy we used the Spanish version
validated by Ruiz et al. (2013) with a sample oéi0Y00 participants. Ruiz et al.
reported high internal consistency for the AAQwhich discriminated between clinical
and non-clinical groups and correlated substantigatl in the expected direction with
various measures of psychological symptoms andegstIn the present study we
obtained scores with very high internal consistgi@ypnbach’sxy = .91).

General health questionnaire-1&HQ-12, Goldberg & Williams, 1988). The
GHQ-12 is one of the most widely used mental-hesdtieening instruments (Goldberg
et al., 1997). It consists of 6-negatively and 6ipeely keyed items. The negatively
keyed items inquire about the extent to which aivdual has felt happy or good about
themselves. The positively-keyed items inquire allo& severity or frequency of
mental-health symptoms or difficulties. Each itenpiesented with four answer choices
that can be scored dichotomously (GHQ and C-GH@rsggystems) or as a 4-point
Likert scale (0-1-2-3). In this study we used thieekt scoring system, which yields a
total score that ranges from 0 to 36. We used aiSpaersion that was validated with

a national sample of nearly 30,000 respondentsi®&etal., 2011). As in the previous



studies (e.g., Rocha et al., 2011) the GHQ-12 sdorthe current sample had adequate
internal consistencyE .82).

In addition to the measures described above gyaatits were asked to complete
(as part of a larger project) a survey includingalgtive demographics, and measures
of positive and negative mooBdsitive and Negative Affect SchedBANAS: Watson
et al., 1988), coping strategigsdping Orientation to Problems Experienced-B8gef-
COPE: Carver, 1997), perceived social suppgdul{idimensional Scale of Perceived
Social SupportMSPSS: Zimet et al, 1988), and overall feelingsvelibeing
(Satisfaction with Life Scal&WLS: Diener et al., 1985). Scores from thesesunes
were used in the multiple imputation of missingadate describe below.
Procedure

Potential participants were contacted just aftersfate-of-alarm declaration
through an institutional webmail message advedisine study, and directed to further
information through a link at the University onliteaching system. This link gave
access to a Google Forms survey that informedqgiatits about the study and required
informed consent in order to proceed. Participamse informed that they would be
contacted again for further participation (filliogt the same survey at a later time) once
or twice more, depending on the duration of th&dimevn period. Ultimately, data
collection was carried out at three time-waves (W2, and W3). W1 took place a few
days after the declaration of state-of-alarm (Md82). W2 took place
approximately one month later (April 15-19). W3 ltquace just after the beginning of
the gradual de-escalation of lockdown measures (May7).
Data Analysis Strategy

Multiple Imputation of Missing Data



A total of 197 participants returned complete sysvat least at two of three,
longitudinally collected data waves (W1, W2, & WO these, 129 participants
returned complete surveys at each of the three syavel 68 participants returned
completed surveys at any two of the three waves.d&ta missing from the 68
participants at one of the three waves was replagadtieating 10 imputed data sets
using theMultiple Imputationmethod available in SPSS v26 and as describeciby v
Ginkel (2014).

Taking in consideration all three waves (393 = 591), the amount of imputed
data per data set amounts to 11.5% of the anabjatzdset (or 68/591). The missing
scores for psychological inflexibility and mentaaith symptoms at any of the three
waves were imputed using the data available fragrtwlo non-missing waves and
including all of the variables that were used ia ldwrger project (see Measures section
above). We would like to note that the analysesepert here were replicated with the
smaller sample of 129 participants that particigatethe three data waves. The results
from the smaller and the imputed data sets yiefaelihgs that were identical with
regard to statistical significance patterns, anveéaid no more than negligible

differences with regard to estimated effect sizes.

10



Ordinary Least Squares (OLS) ‘Mediation’ Analyses.

Figurel

Generic Mediation Model with a Single Mediator (M) Using OLS

Although we did not test a mediational moger se our statistical approach is
conceptualized from and borrows the techniquesegfiation analyses. A mediation
analysis allows investigators to téstwan independent variab¥exerts a significant
indirect effect on a dependent varial¥lby changing a third variabM, which in turn
causes changes an(X > M 2 Y; see Figure 1). In an Ordinary Least Squares (OLS)
mediation analysis, the predictive coefficienmesulting from regressingon X (X >
Y), is called theotal effectof X onY; the hypothesizenhdirect effectof X on'Y through
a mediatoM is the coefficient that results from regressimgon X (X > M)
multiplied by the coefficienb that results from regressingon M (M - Y); and the
direct effeciof X onY is the coefficient’ resulting from regressingon X while
controlling for (keeping constant) the effédf M onY. By substitutingV with its
predictive regression equation and factoringdoFigure 1 illustrates how the total

effectc of X on Y can be interpreted as the sum of thereadi@b) and direct¢’)
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effects of X on Y (for a full and detailed explaioatof how mediation analyses can be
conducted using OLS regression, see A. F. Hayds)20

Preacher, A. F. Hayes and their colleagues hawaedao various “macros” for
SPSS, SAS and R that ease the task of carryingomoplex mediation analyses (e.qg.,
A. F. Hayes and Matthes, 2009; Preacher & A. F.d4a2004, 2008; Preacher et al.,
2007). These tools have been integrated in a cdrepsive tool calle®ROCESS$hat
simplifies the testing of complex mediation mod@h€luding mediation models where
the predictor, mediating variables, and predictadables are longitudinally, repeatedly
assessed) (A. F. Hayes, 2018).

Recognizing that psychological inflexibility is cogptualized as being
malleable (e.qg., Gloster, et al., 2017), that presiresearch has found reciprocal
relations between psychological inflexibility andess (Ishizu et al., 2017), and
assuming that the COVID-19 pandemic and its asttianposed confinement
constitute a naturally occurring and evolving oesour main goal was to test whether
changes in psychological inflexibility over time r@eassociated with corresponding
changes in mental health symptoms. To accomplislyoal, we designed a model
where inflexibility scores (as measured by the AR &t W1 functioned as the focal
predictorX;, mental health symptomatology scores (as measyréae GHQ-12) at W3
was the outcome or predicted varialgiewith inflexibility and symptomatology
respectively representing autoregressive pathsigfravhich Inflexibility at W1
indirectly predicted mental health symptoms at \8&e(Figure 2).

In the model depicted in Figure 2, inflexibility\&t1 predicts inflexibility at W2
(through pathq), as well as at W3 (through patf). Inflexibility at W2 predicts
inflexibility at W3 (x2) while controlling for inflexibility at W1 Xs); which is the

equivalent to testing whether inflexibility changesm W1 to W2 predict inflexibility

12



Figure 2
Model Testing the Association between Inflexibility at Wave)laf¥l Mental
Health Symptoms at Wave 3)Directly (c’) and Indirectly (product of the

connecting paths)

Time Waves

| 1 |
w1 w2 w3

Inflexibility ----

Symptoms ---— Y Y Y
ymp 1 Vi 2 V2 3

\ -

Y3

scores at W3 (see A. F. Hayes, 2018, p 541-545).

The model predicts mental health symptoms bothsesestionally and
longitudinally. Cross-sectionally, symptoms at Wé& eegressed on inflexibility scores
at W1 €,); symptoms at W2 are regressed on inflexibility\é& (c;) while controlling
for symptomsys) and inflexibility @) reported at W1 (i.ec, tests whether
inflexibility changes from W1 to W2 predict changesymptoms from W1 to W2 and
represents the within-wave correlated residual ghat W2); and symptoms at W3 are
regressed on inflexibility at W&4) while controlling for inflexibility scores at W(c’)
and W2 &), as well as for symptoms reported at YLand W2 {,) (i.e.,cs tests
whether inflexibility score changes from W1 and W2dict symptom changes from

W1 and W2 to W3 and represents the within-waveetated residual change at W3).

13



Longitudinally, patha; tests whether inflexibility scores at W1 predidthin-
wave correlated inflexibiliy-symptom change at Witiereas path, tests whether
inflexibility changes from W1 to W2 predict corredd inflexibility-symptom change at
W3 (c3). The total indirect effect of inflexibility at Wan symptoms at W3 is the
product of all of the coefficients that connectséwo variables through all the

connecting paths (i.e., all path coefficients ex@épthe direct effect).

Tablel
OLS Regression Equations Needed to Calculate all Indirect Effects, the Dirett Effe

(c’) and the Total Effect (c)

Equations

1 Yi=i+c X +e
2 Xo =i+ XX +e
3 Yo=i +a1X1+y1Y1+02X2+e

4 Xz=i+ X3X1 + %X+ €

5 Ys=i+c'X+ ng]_ + aoXo + y2Y2 + X3+ €

6 Yz=iy+CcX+g

The various OLS regressions needed to test ourthgpes are presented in
Table 1. We predicted priori that within-wave correlated changes in inflexiyind
symptoms at W2 (equation &) and W3 (equation %3), would be positive and
significantly different from zero (i.e., increagagnflexibility over time would be

associated to corresponding increases in sympteerstioee same period of time). We

14



also anticipated that higher inflexibility at W1 wld longitudinally predict higher
symptom changes from W1 to W2 while controlling ifaftexibility at W2 (i.e., patheg

in equation 3 would be statistically significara} well as that inflexibility changes
from W1 to W2 would longitudinally predict symptachanges from W1 and W2 to
W3 (equation 5a) (i.e., previously experienced increases in infiéity would augur
future worsening of symptoms at a later time). Fynave predicted that the total effect
c from inflexibility at W1 to symptomatology at W3owld be statistically significant
(equation 6¢), and anticipated that the direct effect of inibebty from W1 to
symptomatology at W3 (equation®) would either be not statistically significant

and/or substantively smaller than total effect

Results

All analyses were run with SPSS v26, which alloarsdooling correlation
outcomes from multiply imputed data sets. Howefarrepeated measures ANOVAs
and PROCESS analyses, we had to conduct the asalgparately with each the 10
imputed data sets and then pool the results byagiregy across data outputs. Table 2
presents the bivariate correlations between alv#m@bles in the model, as well as each
variable’s mean and standard deviation. Using rtepe@easures ANOVAs, we tested
longidudinal effects for InflexibilityE [1.97, 387] = 5.48p = .008;/7p2: .027) and
SymptomatologyR [1.91, 375] = 72.41p < .0001;77,° = .269), revealing that both
inflexibility and symptom scores significantly imased over time. As expected, the
correlations between inflexibility scores at theethwave times were very large (range
= .75 10 .79), whereas the correlations betweermsym scores at the three wave times
were more modest, but large nonetheless (rangg to .#1; see Table 2). The effect-

sizes from the repeated measures ANOVAS revea#dlib time-dependent changes

15



were large for mental health symptorvygz(: .269) and between small and medium for
inflexibility (/7p2= .027). With regard to the cross-sectional coti@ts between

inflexibility and symptomatology at each of the egweriods, we observed medium to

large correlations (range = .37 to .61).

Table2
Means, Standard Deviations (SD), and Bivariate @tations between and across

Psychological Inflexibility (1) and Mental Healtty@ptoms (S) at Wave 1 (W1), Wave 2

(W2), and Wave 3 (W3)

Means (SD) W2 | W3 | W1Ss W2 S W3S
W1 | 22.14 (8.91) 8% A9 53** 37+ A48**
W2 | 22.40 (8.41) - 5% S1** A49** H2**
W3 | 23.47 (9.20) - H2** A3** .61**
W1S 1335 (5.13) . 56%* 56%*
W2 S 16.80 (5.75) A1

W3S 1719 (6.14)

** Correlations significant at p < .001 (two-tailetbst).

To provide a more contextualized illustration ofvhievels of inflexibility and
symptoms changed within subjects from wave to wesecalculated the percentage of
participants showing reliable change over time (B®bson & Truax, 1991). Using the
internal consistencies and the baseline standasidttns for each scale we estimated
the number of points an individual would have hadhange on the AAQ-II (7.4

points) and the GHQ-12 (6.0 points) for that chatogiee statistically significant. We

16



found that 4.1% of respondents experienced sigmfidecreases and 5.1% recorded
significant increases in their AAQ-II scores fromil\W W2. Similarly, difference
scores between W2 and W3 also revealed that fearéicipants experienced significant
decreases (6.1%) than increases (9.2%) in AAQdiesc Regarding mental health
symptoms, participants were also more likely tmrdancreases than decreases in
GHQ-12 scores. Change scores revealed that 1.58& sample had significant
decreases, and 29.6% had significant increases\Warno W2. From W2 to W3, 6.6%
of participants had significant decreases and &Xperienced increases. Overall, more
participants experienced increases than decreasaffeixibility and symptoms over
time, but with increases in symptoms being morepunced.

Figure 3 presents the coefficients for each ofpidihis tested in the OLS model.
The thicker arrows represent the significant inctigaths through which W1
Inflexibility predicts W3 Symptoms. Table 3 presetite various indirect paths and
their associated indirect effects or coefficie@serall, the total effect of W1
Inflexibility on W3 Symptoms (.345%e= .04,p < .001;), as well as the total indirect
effect (.349se=.06,p < .001; see Table 3) were statistically significars. A
anticipated, the direct effect of W1 Inflexibilipn W3 Symptoms (i.e., after adjusting
for the total indirect effect) was not statistigadignificant ¢’ = -.003,se=.06,p =
.684). The overall model accounted for almost 70%efvariance of Symptoms at W3
(R?= 66). With our sample of 197 participants, we haelcathte power (.8), to conduct
multiple regression analyses with 2 to 5 predictorgd detect statistically significant
predictors yielding small effect sizes (Cohefr&xjuared = .040 to .068; see Cohen et
al., 2003; Soper, 2020).

Figure3

17



Model Results with Significant Coefficients in BBtzht and Significant Indirect Effects

Highlighted by Thicker Arrows

Time Waves

| | |
w1 W2 W3

Inflexibility =---

Symptoms ----

All significant coefficients had p < .001; all namgnificant coefficients had p >. 05

There were four indirect effects that were stat@ly significant (see Table 3). That is,
Inflexibility at W1 was indirectly associated wi8ymptoms at W3 though:
1. Inflexibility at W3, which in turn predicted high&ymptoms at W3 (indirect
effect #4);
2. Symptoms at W1, which predicted higher Symptom&/2t which in turn
predicted higher Symptoms at W3 (indirect effeck, #5
3. Inflexibility at W2, which predicted higher Symptemat W2, which in turn
predicted higher symptoms at W3 (indirect effect, &#d
4. Inflexibility at W2, which predicted higher infleility at W3, which in turn

predicted higher symptoms at W3 (indirect effect #7

Table3

18



Indirect Effect Paths: Their Associated CoefficgmBootstrapped Standard Errors

(BootSE) and Bootstrapped 95% Confidence Inter{gd®tCl) (see Figures 2 & 3)

Indirect Path Effect BootSE 95% BootCl
1.X:2Y12Y; .038 .025 -.006 ---- .089
22X 22X 2Y; -.046 .047 -.144 ---- .045
3 X1 2Y22Y; -.061 .039 -.136 ---- .020
4.X1 22X 2Y;3 .140* .042 .060 ---- .224
5X0 21 2Y22Y; .098* .022 .050 ---- .137
6.0 2X2Y22Y;3 119* .032 .058 ---- .184
7T.X0 2% 2X%2Y; .070* .031 .027 ---- .146
Total Indirect Effect .349* .062 227 ---- 472

X1 = Wave 1 (W1) Inflexibility; Y= W1 Symptoms; > W2 Inflexibility; Yo = W2
Symptoms; X= W3 Inflexibility; Y = W3 Symptoms
*a 95% CI that does not straddle zero signified itgassociated effect (coefficient) is

significantly different from zero.

Therefore, the results were congruent only with@ossectional predictions in
that increases in inflexibility over time were difggantly associated to corresponding
increases in symptoms over the same period of (iieec, = .27, 95%CI| = [.14—.38]
at W2;c3 = .25, 95%CI = [.12—.35]). On the other hand, maitinflexibility levels at
W1 nor changes in inflexibility from W1 to W2 prasgively predicted changes in
symptoms. That is, neithaf = -.10 (95%CI = -.22—.05) n@, = -.07 (95%CI = -.20—

.06) were statistically significant.

Discussion

19



We examined the relationship between psychologndi@xibility and mental
health symptomatology throughout the first, highdgtictive, COVID-19 lockdown in
Spain. We hypothesized that psychological infldiipbat the beginning of the
lockdown would predict concurrent levels of selpoeted mental health symptoms, and
that changes in psychological inflexibility oveme would be associated with
concurrent changes in mental health symptoms micmayat the end of the lockdown.
In addition, we anticipated that initial inflexiltyf would predict beginning-to-midway
changes in mental health, and that beginning-toamydinflexibility changes would
predict midway-to-end of the lockdown mental heahlanges.

In our formulation of hypotheses we assumed tratdbkdown constituted a
substantive and novel contextual stressor duringwhoth inflexibility and mental
health would worsen over time. Our findings largedyroborated these two outcome
expectations. With regard to psychological inflelty, average AAQ-II scores
increased significantly but modestly over time.hdligh AAQ-Il scores were
somewhat higher towards the end of the confinertemt those previously reported for
college samples, our sample’s AAQ-Il scores werenaear the levels other
researchers have found in clinical samples (see &ual., 2013).

Self-reported mental health symptom scores alseased over time and, unlike
with psychological inflexibility, the worsening afental health symptoms was very
substantive and reached rather high levels. That msomparison to Spanish normative
data, our sample’s mean score at the beginninigeothie lockdown was above the"75
percentile of GHQ-12 scores and surpassed tHe8fcentile as the lockdown
progressed (see Rocha et al., 2011).

The magnitude of the worsening of mental healthgms throughout the

confinement suggests the lockdown period was indesessing. This finding is in
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line with previously reported negative impactshad COVID-19 pandemic in the
general population (e.g. Gonzalez-Sanguino eR@R0; Wang et al., 2020) and with
college students (Cao et al., 2020; Odriozola-Gleazét al., 2020). In addition, our
results also suggest that psychological inflextpilas measured by the AAQ-II, might
be affected by contextual stressors, such as ty&qath isolation and uncertainty that
characterized the COVID-19 confinment.

Our hypotheses that inflexibility and mental headth well as synchronous,
time-dependent inflexibility changes and mentaltheehanges, would be
crossectionally associated were supported by the @kults. That is, AAQ-Il scores
crossectionally predicted GHQ-12 scores at thertmigg of the lockdown, and residual
shifts or changes in AAQ-II within specific followp waves predicted corresponding
residual shifts in GHQ-12 changes within those samees. Thus, after controlling for
levels of the variables in the previous waves skasment, relative spikes in
inflexibility within wave 2 or 3 predicted correspding spikes in symptoms within that
same wave. Although these results do not demoasiratuse-effect relationship
between changes in psychological inflexibility adinges in mental health symptoms
because the associations are crossectional (seef&Qdbxwell, 2003), our results are
nonetheless congruent with the theory that psychodd inflexibility likely interferes
with effective coping under distress and leadsaor pnental health (e.g., Dawson &
Golijani-Moghaddam, 2020; Karekla & Panayiotou, DT he results are also akin to
the finding that lack of psychological flexibilitpay diminish resilience to accumulated
major life events and their perceived negative ichijeonseca et al., 2019).

However, our results did not support the hypothd#saisrespectively predicted
that higher initial psychological inflexibility, @ahhigher increases in psychological

inflexibility, would positively and prospectivelyrgdict changes in mental health
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symptoms. That is, initial AAQ-II scores did nogisificantly predict GHQ-12 scores
reported midway through the lockdown (while coringf for initial GHQ-12 scores
and midway AAQ-II scores); and AAQ-II scores regadrimidway through the
lockdown failed to predict GHQ-12 scores at the ehthe lockdown (while controlling
for initial and final AAQ-II scores and for initi@nd midway GHQ-12 scores). Not only
these longitudinal predictions were statisticalby significant, but they were negative
in direction (see Figure 3). Noting that largemrewses in inflexibility predicted larger
increases in symptoms, significant but negativesjpective paths between inflexibility
and symptoms would have indicated that inflexipilitcreased over time significantly
more among those with lower than higher precedifigxibility scores. However, since
our model had adequate power, and these prosp@etilie from inflexibility to
symptoms were not statistically significant, thestngarsimonious explanation is that
these negative, nonsignificant, small effect-siathp are most likely reflecting a trivial,
regression to the mean artifact.

A unique contribution of our research stems frasrlahgitudinal modeling of
inflexibility and mental health changes over an asgd and extended physical
confinement period. To date, most published stuoirethe effects of the COVID-19
pandemic on mental health are cross-sectionakaolg data at the initial stages of
lockdown (Cao et al., 2020; Gonzalez-Sanguino.eR8P0; Odriozola-Gonzalez et al.,
2020; Ozamiz-Etxebarria et al., 2020; Wang et28l20), and as such they provide a
snapshot of the immediate or short-term psychodgmpact of the pandemic. As
already noted, we can report that mental healthpsyms significantly increased
throughout the full length of the lockdown, and gest that the mental health impact of
the pandemic may be larger than initially estimgtiérce et al., 2020; Twenge &

Joiner, 2020).
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The finding that psychological inflexibility incread over time, presumably as a
consequence of contextually accumulated stressekhss the finding that inflexibility
changes predicted changes in mental health, gisesent a unique contribution to the
COVID-19 literature. We can only speculate that fmglings could be explained in
light of previous relevant research sugesting grecal relation between psychological
inflexibility and stress, such that higher psyclyibal inflexibility predicts later
increases in felt stress, which in turn predictdancreases in inflexibility (Ishizu et al.,
2017). However, the merits of our speculation ani¢éd by the absence of a no-
lockdown, control condition, as well as by the ations of our analytic approach. That
is, we did not test more complex dynamics, inclgdardirectional effects or the
simultaneous treatment of both inflexibility andgytoms as outcome variables. Thus,
directions for future longitudinal research inclutie advisability of using Structural
Equation Modeling and explicitly estimating the gatial reciprocal relationship
between psychological flexibility and stress, imgel, or within the context of a health
pandemic, in particular.

The results from our OLS model nonetheless prosig®port for the idea that
psychological inflexibility is contextually sensié and dynamic in nature, so that
changes in inflexibility over time predict changesymptoms over the same period of
time. Overall, the prospective effect of inflexitylon symptoms over a two-month
period was supported only via autoregressive iitfiéty paths that connected
crossectionally with parallel autoregressive sympfaths. However, prior levels of
inflexibility did not predict symptoms at a latewsipt in time, which may indicate that
inflexibility affects mental health outcomes dynaally and proximally. This is
consistent with research showing a close tempeflationship between daily

psychological inflexibility and distress (ShahaHgrr, 2011), where inflexibility at one
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day predicts negative affect the same day, buth@ohext. According to our model,
scoring low on the AAQ-II at the beginning of a guenably challenging period would
be protective for subsequent mental health ortlyigf tendency to be open to
experiencing aversive private events in the presement could be maintained over
time. These results attest to the malleabilityfghological (in)flexibility and its tight
relationship with mental health symptoms, and hgittlits potential as an intervention
target.

Our findings do not necessarily contradict thearothat psychological
inflexibility is relatively stable and could prosgaely predict mental health status in
the long run (e.g., Spinhoven, 2014). That is,amdy the changes in inflexibility
observed throughout the 2-month long period wdedively modest, but the auto-
regressive inflexibility paths were statisticallgrsficant and more substantive than
their corresponding autoregressive symptom pathaddlition, the total effect of initial
inflexibility on mental health scores at the endhad lockdown period was relatively
large and significant (i.e., symptoms at the thwaze regressed just onto initial
inflexibility).

In addition to the methodological limitations aldganoted, the small,
convenience, mostly female, college student sameclear limit to the findings’
generalizability. Also, both inflexibility and meaithealth were assessed using global,
unidimensional self-report instruments, and we caspeak to which specific
processes of psychological inflexibility may haviedentially impacted various
aspects of mental health. Related to this limitgtrecent ltem Response Theory (IRT)
research (see Rogge et al., 2019) suggests thatimansional scales of psychological
flexibility like the Comprehensive Assessment of R@rocesses (CompACT: Francis

et al., 2016) and the Multidimensional Psychologideaxibility Inventory (MPFI:
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Rolffs et al., 2016) may offer more complete andmaed information regarding
psychological flexibility processes than the AAQ4H addition, recent research has put
into question the construct validity of the AAQ-$liggesting it might function more as
a measure of distress (see Wolgast, 2014) or vegafiect (Rochefort et al., 2018).
Nonetheless, our results suggest that inflexibdgymeasured by the AAQ-II and
symptoms as measured by the GHQ-12 seem to traekete constructs. That is, we
found that GHQ-12 scores were considerably lesdes{ancreased more) than their
corresponding AAQ-II scores. It is also worth ngtthat other IRT-based research
(Ong et al., 2020) suggests that no single psygdbflexibility measure has proved

to be superior to the rest. In addition, in defemiseur choice of measures, we would
like to note that both focal measures are briefilgaccessible for a timely
implementation, and have been psychometricallyde#did and amply tested with
Spanish-speaking populations. Nonetheless, giverapparent controversy surrounding
the validity of the AAQ-II and its unidimensionaljtfuture investigations should
consider the benefits of incorporating other mintiehsional self-report measures of
psychological inflexibility instead of, or in adaih to, the AAQ-II.

In terms of additional future directions, we bebdhat research on the
pandemic effects on psychological inflexibility am&ntal health would also benefit
from more recent approaches to the study of inbliéi&y. For instance, ecological
momentary analysis procedures (e.g. Levin et @ll82 have examined how momentary
inflexibility interacts with global, trait-like mesares like the AAQ-II. Similarly, recent
studies have employed the Implicit Relational Assgnt Procedure (IRAP) in order to
examine the verbal relations involved in psychataginflexibility as an alternative to
traditional self-report measures (e.g. Drake ef28l16). Future studies might integrate

these more nuanced methodologies within longitudind experimental approaches.
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To conclude, our findings suggest that psycholddieaibility is malleable and
robustly associated with mental health. Thus, werstithat interventions targeting
psychological inflexibility to improve coping dugrtimes of uncertainty and social
isolation could be beneficial. If small changesniftexibility were to some extent
responsible for the substantive changes we obsemvaéntal-health symptoms, public
health initiatives aimed to increase psycholodgiledibility in the population could be

highly impactful (Gloster et al., 2017).
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