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This study examined the role of psychological ﬂexibility, as a risk factor and as a process of change, in
a self-help Acceptance and Commitment Therapy (ACT) intervention for adults with mild to moderate
depression and anxiety. Participants were randomized to the self-help programme with e-mail support
(n ¼ 250), or to a waiting list control group (n ¼ 126). All participants completed measures before and
after the intervention to assess depression, anxiety and psychological ﬂexibility. Participants in the
experimental condition also completed these measures during the intervention (after three and six
weeks) and at a three-month follow-up. With multilevel modelling, it was shown that the effects of the
intervention on psychological distress were stronger for participants with higher levels of psychological
ﬂexibility. Furthermore, our study showed that improved psychological ﬂexibility mediated the effects of
the ACT intervention. With a cross-lagged panel design, it was shown that especially improvements in
psychological ﬂexibility in the last three sessions of the intervention were important for further
reductions in anxiety. To conclude, our study showed the importance of targeting psychological ﬂexibility during an ACT intervention for a reduction in depressive and anxiety symptoms.
Ó 2012 Elsevier Ltd. All rights reserved.
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Introduction
There is growing empirical support for Acceptance and
Commitment Therapy (ACT) for the treatment of a variety of mental
illnesses (Powers, Zum Vörde Sive Vörding, & Emmelkamp, 2009).
ACT is a behaviour therapy that is mainly focused on increasing
psychological ﬂexibility. Psychological ﬂexibility is a competence
that includes two mutually dependent processes: acceptance of
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experiences and value-based behaviour (Hayes, Luoma, Bond,
Masuda, & Lillis, 2006). A psychologically ﬂexible person is
willing to remain in contact with unwanted private experiences,
rather than trying to avoid, alter or control them. When this
struggle and attempt to control or avoid these unwanted private
experiences is relinquished, an individual can shift his/her energy
to long-term desired qualities or values in life, even in the presence
of unwanted private events. A person can then be in contact with
present experiences and choose or persist in behaviour that is in
line with important values and goals (Ciarrochi, Billich, & Godsell,
2010; Hayes et al., 2006). Several studies have shown that an ACT
treatment can improve psychological ﬂexibility and reduce mental
illnesses, such as depression (e.g., Bohlmeijer, Fledderus, Rokx, &
Pieterse, 2011; Forman, Herbert, Moitra, Yeomans, & Geller, 2007),
social anxiety (e.g., Dalrymple & Herbert, 2007) and stress (e.g.,
Brinkborg, Michanek, Hesser, & Berglund, 2011).
Recently there is a growing interest in which role psychological
ﬂexibility plays in relation to psychological distress. At this moment
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there are two hypotheses about this role in the current literature
(Ciarriochi et al., 2010). The ﬁrst hypothesis is that psychological
inﬂexibility is a precursor or a risk factor for a wide variety
of mental illnesses (Biglan, Hayes, & Pistorello, 2008; Ciarriochi
et al., 2010). Although many cross-sectional studies conﬁrm that
psychological inﬂexibility is related to diverse psychopathology
(see for reviews Chawla & Ostaﬁn, 2007; Hayes et al., 2006) only
a few studies have examined whether higher levels of psychological
ﬂexibility lead to long-term beneﬁcial effects for mental health
(e.g., Bond et al., 2011; Plumb, Orsillo, & Luterek, 2004; Shalcross,
Troy, Boland, & Mauss, 2010). For example, Bond et al. (2011)
showed that higher levels of psychological ﬂexibility predicted
less psychological distress and less occasions of full-day work
absence one year later in a sample of employees of a retail bank
(n ¼ 583). In an experimental study with a female community
sample, it was shown that only lower levels of psychological ﬂexibility predicted depressive symptoms in the face of elevated life
stress four months later (Shallcross, Troy, Boland, & Mauss, 2010). In
contrast, individuals with higher levels of psychological ﬂexibility
did not exhibited higher levels of depressive symptoms (Shallcross
et al., 2010).
The second hypothesis is that psychological ﬂexibility is an
important process of change during an ACT treatment for improved
mental health (Hayes et al., 2006). Various studies provided
evidence for a relationship between changes over time in psychological ﬂexibility on changes over time in the observed outcomes in
ACT or acceptance-based treatments for social anxiety (Dalrymple
& Herbert, 2007; Kocovski, Fleming, & Rector, 2009), generalized
anxiety (Hayes, Orsillo, & Roemer, 2010), borderline personality
disorder (Gratz & Gunderson, 2006) and depression (Fledderus,
Bohlmeijer, Smit, & Westerhof, 2010; Forman et al., 2007;
Lappalainen et al., 2007) on the observed outcomes. A few of these
studies provided preliminary evidence that changes in the
observed outcomes were preceded by changes in psychological
ﬂexibility. In the study of Hayes et al. (2010), it was found in
a sample of 43 patients that during an acceptance-based behaviour
treatment for generalized anxiety, changes in acceptance and
value-based actions during treatment predicted changes in anxiety
after the treatment. Two other studies with samples of 42 and 19
patients showed that during an ACT treatment for social anxiety,
changes in social anxiety symptoms from mid- to post-treatment
were preceded by changes in psychological ﬂexibility from baseline to mid-treatment, even after controlling for earlier changes in
social anxiety from baseline to mid-treatment (Dalrymple &
Herbert, 2007; Kocovski et al., 2009).
In sum, these studies provide preliminary evidence for these
two hypotheses, namely that psychological ﬂexibility might be
a protective factor for mental health and a process of change during
an ACT-treatment. However, the hypothesis of that psychological
inﬂexibility is a risk factor which is only examined with crosssectional data or with one time-point later in time. Furthermore,
the role of psychological ﬂexibility as a process of change during an
ACT treatment is examined in small samples and with not many
time measurements during and after the treatment. By adding
more measurements during and after the intervention and using
a larger sample it will be possible to study more precisely how
psychological ﬂexibility and psychological symptoms are related
during an intervention and which phase is the most important in
predicting these symptoms.
Therefore, in the current study we examined the role of
psychological ﬂexibility, as a risk factor and as a process of change,
during and after a guided self-help ACT intervention on the effects of
the levels of anxiety and depression in a large sample with multiple
measurements. This intervention was offered to adults with mild to
moderate psychological distress (n ¼ 250) and evaluated in
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a randomized controlled trial with a waiting list control group
(n ¼ 126). All the participants (both the experimental and waiting
list control group) ﬁlled in questionnaires at baseline and at postintervention that assessed depression, anxiety and psychological
ﬂexibility. The participants who received the self-help ACT intervention also assessed these measures two times during the intervention and at a three-month follow-up. The effects are described in
an earlier study (Fledderus, Bohlmeijer, Pieterse, & Schreurs, 2012).
In short, compared with a waiting list, high effect sizes were found
after the intervention on depression (Cohen’s d ¼ 0.89), anxiety
(Cohen’s d ¼ 0.86) and psychological ﬂexibility (Cohen’s d ¼ 0.70).
In the current study, we ﬁrst looked more in depth to the relationship between psychological ﬂexibility and psychological
distress (anxiety and depression) over time by using multilevel
analysis. For this analysis, we included all the data from the ﬁve
measurements points from the participants that received the selfhelp intervention. With all these measurement points over time,
we modelled the effect of psychological ﬂexibility on psychological
distress over time and an interaction effect between psychological
ﬂexibility and time on psychological distress. Based on earlier
research (Bond et al., 2011; Shallcross et al., 2010), we expected that
psychological ﬂexibility has a relationship with psychological
distress over time and that higher levels of psychological ﬂexibility
over time will inﬂuence positively the magnitude of the effect of
the intervention on psychological distress.
Furthermore, we examined whether psychological ﬂexibility is
a process of change in the intervention. Therefore, we ﬁrst examined whether the effects on depression and anxiety after the
intervention were mediated by improvements of psychological
ﬂexibility during the intervention. Therefore, we performed mediational analyses according to the procedures outlined by Preacher
and Hayes (2008) by using the baseline and post-intervention
measurements of the intervention and waiting list group. Second,
we examined if changes of psychological ﬂexibility occurred during
(at the begin, middle or end) the intervention and whether these
changes predicted later outcomes of depression and anxiety using
a cross-lagged panel design. With this design, we checked whether
changes in psychological ﬂexibility lead to a decline in clinical
symptoms, rather than vice versa, which is an important condition
for establishing mediation (Kazdin, 2007). Based on earlier research
(e.g., Fledderus et al., 2010; Forman et al., 2007; Lappalainen et al.,
2007), it is expected that psychological ﬂexibility would mediate
the effects of the intervention and that changes during the intervention on psychological ﬂexibility would associate with later
reductions in psychological distress, and not vice versa.
To conclude, in this study, we conducted in-depth analyses of
the role of psychological ﬂexibility and its relation with and effects
on the levels of depression and anxiety in ACT intervention for
adults with mild to moderate depression and anxiety.
Method
Participants
The data from this study are derived from a randomized
controlled trial on the effects of a guided self-help ACT intervention
on depression and anxiety and positive mental health (see Fledderus
et al., 2012). In September 2009, participants were recruited through
advertisements in Dutch newspapers. Inclusion criteria were an age
of 18 years or older and mild to moderate depressive symptoms [>10
and <39 on the Center of Epidemiological Studies e depression scale
(CES-D); Radloff, 1977] and anxiety symptoms [>3 and <15 on the
Hospital Anxiety and Depression Scale-anxiety subscale (HADS-A);
Zigmond & Snaith, 1983]. People with severe depressive symptomatology and/or anxiety (more than 1 standard deviation above the
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population mean on the CES-D (cut-off score  39; Bouma, Ranchor,
Sanderman, & van Sonderen, 1995) and/or HADS-A (cut-off
score  15; Olssøn, Mykletun, & Dahl, 2005) were excluded, because
severe distress would require more intensive individual diagnostics
and treatment. For the remaining participants it was checked who
were still responding positively to a screener for a depressive
disorder [Web Screening Questionnaire (WSQ; Donker, van Straten,
Marks, & Cuijpers, 2009) Q1 ¼ 6 and Q2 ¼ 1]. As the WSQ yields
a high number of false positives (Donker et al., 2009), those who
were screened as having a depressive disorder underwent a telephone interview that employed the depressive episode module of
the Mini International Neuropsychiatric Interview (MINI; Sheehan
et al., 1998). People whom the MINI diagnosed as having a severe
depressive episode were excluded. Other exclusion criteria were: (a)
few depressive symptoms (10 on the CES-D) and/or anxiety (3 on
the HADS-A); (b) receiving psychological or psychopharmacological
treatment within the last 3 months; and (c) high suicide risk
(Q15 ¼ 3 on the WSQ).

Table 1
Characteristics of participants.
Characteristic (in %)

ACT (n ¼ 250)

Waiting list (n ¼ 126)

Gender
Female
Male

69.6
30.4

69.8
30.2

Age (M, SD)
Marital status
Married
Divorced
Widowed
Unmarried

42.50 (11.00)

42.47 (11.29)

43.0
8.8
1.6
46.5

45.2
7.9
0
46.9

Race
Dutch
Other

93.2
6.8

92.1
7.9

Education
High
Middle
Low

85.2
12.8
2.0

88.9
13.3
0.8

Daily activities
Paid job
No job

74.3
25.7

79.4
20.6

Procedure
A total of 625 people responded to the advertisements and
received an information sheet explaining the study and an
informed consent form. This was signed by 507 people who then
received a screening questionnaire comprising the CES-D, HADS-A
and WSQ. First, 54 respondents were excluded because they had
severe depression and/or anxiety according to their scores on CESD and HADS-A. They were advised to contact their general practitioner. Second, 44 respondents were diagnosed by the WSQ as
having a depressive disorder and subsequently underwent a telephone interview using the MINI. These interviews were conducted
by Masters students of psychology who were being trained and
supervised by a clinical psychologist. Of the 43 respondents (one
respondent could not be contacted), two were diagnosed with
a severe depressive episode and were excluded and advised to
contact their general practitioner. A further 75 respondents were
excluded, because they had few depression and/or anxiety
symptoms (n ¼ 58), did not complete the screening questionnaire
(n ¼ 15), could not be contacted for the interview (n ¼ 1) or
currently received psychological treatment (n ¼ 1). Hence a total of
376 participants were randomly assigned to the following three
conditions: the ACT intervention with minimal email support
(ACT-M; n ¼ 125), the same intervention with extensive email
support (ACT-E; n ¼ 125) or to a waiting list (W-L; n ¼ 126). The
waiting list group received the intervention after the waiting list
period of 9 weeks. The effects of the two experimental conditions
on depression, anxiety and psychological ﬂexibility were similar.
Therefore, in this study the two experimental conditions were
analysed together as one group with all participants receiving the
guided self-help ACT intervention (n ¼ 250). This joint analysis has
been checked on any moderating effects of the email support
condition.5
Table 1 shows an overview of the participants’ characteristics.
Their mean age was 42 years (range 18e73 years). The majority was
female (70%) and of Dutch origin (93%). Most of the participants had
a high level of education (86%), a paid job (76%) and were not
married (47%) (Table 2).

5
To evaluate possible moderating effects of the email support condition
(minimal email support and extensive email support), for each condition-speciﬁc
data set, a separate hierarchical linear modelling analysis was performed. The
results were similar to the joint analysis results. For depression and anxiety, we
performed joint analyses where the email support condition acted as a moderator.
In none of the models the email support condition led to a statistically signiﬁcant
effect, either as a single effect or as an interaction effect.

Note. ACT ¼ Acceptance and Commitment Therapy.

Measures
All participants (n ¼ 376) completed measures on two occasions: at baseline (T0; pre-intervention) and at post-intervention at
9 weeks (T3; directly after the intervention). The experimental
condition (n ¼ 250) also completed measures at early-intervention
(T1; three weeks after baseline), mid-intervention (T2; 6 weeks
after baseline) and at the three-month follow-up (T3; 5 months
after baseline). All questionnaires were administered online. Fig. 1
provides information about how much data was available at each
time measurement.
Center of epidemiological studies-depression scale (CES-D)
The CES-D (Radloff, 1977) is a 20-item questionnaire that
measures depressive symptoms in the general population. Respondents rate on a 4-point scale ranging from hardly ever (less than 1
day) (0) to predominantly (5e7 days) (3) to what extent they
had experienced depressive symptoms in the previous week.
Summation of the scores results in a total score ranging from 0 to 60.
The Dutch translation showed good psychometric properties in
a group of elderly people (Haringsma, Engels, Beekman, &
Spinhoven, 2004). The scale showed high internal consistency in
this study (a ¼ 0.78, T0).
Hospital anxiety and depression scale-anxiety subscale (HADS-A)
The HADS-A (Zigmond & Snaith, 1983) is a 7-item questionnaire
that assesses the presence and severity of anxious symptoms.
Respondents rate on a 4-point scale ranging from not at all (0) to
often (3) to what extent they had experienced anxiety symptoms
in the previous week. The total HADS-A scores range from 0 to 21.
The Dutch translation showed good psychometric properties
(Spinhoven et al., 1997). The scale showed low internal consistency
in this study at T0 (a ¼ 0.56). However, the internal consistency at
the other measurements at T1eT3 were satisfactory with alphas
between 0.72 and 0.81.
Acceptance and action questionnaire-II (AAQ-II.)
The AAQ-II (Bond et al., 2011) is a 10-item measure of psychological ﬂexibility. The AAQ-II assesses on a 7-point scale ranging
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Table 2
Means and standard deviations of depression (CES-D), anxiety (HADS-A), and psychological ﬂexibility (AAQ-II).
Outcome

Group

Pre (T0)

Early (T1)

Mid (T2)

Post (T3)

M

SD

M

SD

M

SD

M

Follow-up (T4)
SD

M

SD

CES-D

ACT
WL

22.79
22.45

6.57
6.68

17.71

7.77

15.64

8.30

13.33
19.76

7.28
8.48

13.71

8.20

HADS-A

ACT
WL

9.52
9.33

2.58
2.34

7.80

3.02

6.85

3.17

6.12
8.69

2.96
3.19

5.91

3.12

AAQ-II

ACT
WL

40.71
40.86

8.47
8.83

44.04

8.84

48.88

8.95

49.29
43.00

9.08
10.27

50.87

9.72

Note. ACT ¼ Acceptance and Commitment Therapy, WL ¼ waiting list control group, CES-D ¼ Center for Epidemiologic Studies-Depression Scale, HADS-A ¼ Hospital Anxiety
and Depression Scale-Anxiety subscale, AAQ-II ¼ Acceptance and Action Questionnaire-II.

from never true (1) to always true (7) the subject’s willingness to be
in contact with negative private events, the acceptance of these
events, and whether they can live according to their values.
Summation of the scores results in a total score ranging from 10 to
70, whereby a higher score indicates more psychological ﬂexibility.
The Dutch AAQ-II showed good psychometric properties (Fledderus,
Oude Voshaar, ten Klooster, & Bohlmeijer, 2012; Jacobs, Kleen, de
Groot, & A-Tjak, 2008) and good internal consistency in the
current study (a ¼ 0.85, T0)

Intervention and email support
Participants of the experimental conditions received the selfhelp book ‘Living to the full’ (Bohlmeijer & Hulsbergen, 2008) by
regular mail. The book comprises 9 modules, divided into three
parts. The participants were instructed to complete one module per
week. The modules are based on six core processes of ACT that
together promote psychological ﬂexibility: acceptance (active and
aware embracement of aversive internal experiences), cognitive

Assessed for eligibility (n = 507)

Excluded (n = 131)
Not meeting inclusion criteria (n =
115)
Other reasons (n = 16)

Randomized (n = 376)

Allocated to ACT with e-mail counselling
(n = 250)

Allocated to waiting list
(n = 126)

Discontinued intervention (n = 50)
Reasons:
Too time-consuming (n = 17)
Too demanding (n = 8)
Medical illness (n = 4)
Started with psychotherapy (n = 3)
Did not like the book (n = 5)
Feeling well (n = 2)
No reason (n = 11)

Completed T0 (baseline)
Completed T1 (early)
Completed T2 (mid)
Completed T3 (post)
Completed T4 (follow-up)

(n = 250)
(n = 235)
(n = 216)
(n = 217)
(n = 204)

Completed T0 (baseline)
Completed T3 (post)

Fig. 1. Participant ﬂow.

(n = 126)
(n = 123)
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defusion (creating a context in which undesirable functions of
thoughts disappear), contact with the present moment, self as
context (experiencing that one is more than one’s thoughts, feelings and experiences), choosing values in different life domains,
and commitment to choices on the basis of these values (Hayes
et al., 2006).
The ﬁrst and second parts of the book are based on acceptance
and mindfulness processes. In the ﬁrst part, participants reﬂect on
their avoidance and control strategies and whether these are
effective in the long run. In the second part, participants learn how
to come into contact with their present experiences without trying
to avoid or control them. Cognitive defusion and experiencing self
as context are practised. This last part of the book is based on
commitment and behaviour processes, with the focus on becoming
aware of the most important personal values on various life
domains and making decisions based on these values. Each module
uses experiential exercises and metaphors for illustrating the
processes of ACT. Furthermore, the participants were asked to do
daily mindfulness exercises, based on mindfulness-based stress
reduction (Kabat-Zinn, 1990, 1994). The mindfulness exercises lasted on average 10e15 min and were on an audio-CD which was
provided with the book.
The intervention was supported with email counselling
provided by ﬁve psychology Master students of the University of
Twente who were supervised by a clinical psychologist. The
participants received a standardized email from the counsellors
every week on the same day concerning the module that they had
carried out in the previous week. Participants were expected to
respond within two days, after which they received a feedback
email from the counsellor. Participants assigned to the waiting list
received the self-help book by regular mail after the postintervention assessment. Email counselling was not provided.
Statistical analyses
First, the relationship between changes in psychological ﬂexibility and changes in depression and anxiety over time were
examined using the hierarchical linear modelling framework.
Multilevel analysis has the advantage that it can handle missing
data. For this analysis the data from the experimental group with
the ﬁve measurements points (baseline, after 3 and 6 weeks, postintervention and follow-up) were used. It is expected that
measurements over time from the same participants are more alike
than measurements from different participants. The repeated
measurements are nested within participants, which supports the
use of multilevel models. The multilevel modelling approach makes
it possible to treat the participant as a random factor and the
repeated measurements are assumed to be independently distributed given the level of the random factor or random effect. This way,
within-subject variation over time and between-subject variation in
depression and anxiety can be modelled. The time-speciﬁc repeated
measurements of psychological ﬂexibility can be related to
depression and anxiety at the (lower) observation level (level 1) of
the model, controlling for the within-subject dependency over time
through a random subject effect. The between-subject differences
are modelled at a higher level (level 2), where between-subject
variances and time-invariant participant characteristics can be
deﬁned. In longitudinal data and repeated measurements studies,
the lower-level unexplained residuals are often still correlated given
the random subject effect. The estimated effects of psychological
ﬂexibility on depression and anxiety can be biased when the level-1
residuals are not properly modelled. Therefore, the multilevel
analyses of repeated measurements of depression and anxiety on
psychological ﬂexibility require careful speciﬁcation of the covariance structure of the unexplained level-1 residuals.

In PASW 18, the mixed models routine was used to ﬁt various
(linear) multilevel models with continuous repeated measures for
depression and anxiety. In a ﬁrst multilevel analysis, the variance
components at the level of observations and the level of participants were estimated for each outcome variable. The time in weeks
was used as an explanatory variable such that a linear growth
model for the outcome measure was deﬁned at level 1. Furthermore, different covariance structures at level 1 were evaluated to
capture the correlation structure given the linear trend including
a random subject effect.
In a second multilevel analysis, the effect of psychological ﬂexibility on depression and anxiety was estimated given the linear
trend through the time variable and the random intercept across
subjects. Psychological ﬂexibility was incorporated as a timedependent measure such that the relationship with depression
and anxiety was analysed over time.
Furthermore, the interaction effect of time with psychological
ﬂexibility was incorporated to test whether the effect of psychological
ﬂexibility on depression and anxiety varied across time. In a subsequent analysis the effect of psychological ﬂexibility and the interaction effect with time were modelled as random to test whether their
effects varied across participants. Therefore, the subject-speciﬁc
effects of psychological ﬂexibility on depression and anxiety were
estimated and it was tested whether the corresponding betweensubject variance was signiﬁcantly different from zero. Furthermore,
the between-subject variance of the random interaction effect was
tested to be signiﬁcantly different from zero. Restricted maximum
likelihood estimates were computed and Student’s t-test was used to
test the signiﬁcance of ﬁxed effects parameters. The Wald test was
used to test the signiﬁcance of variance components.
Second, the mediational analyses and the cross-lagged regressions were done using PASW 18 and using intention-to-treat
analyses. Therefore, all missing data on the measurements
(from T0 to T3) were imputed with the use of SPSS Missing Value
Analysis with the expectation-maximization method. This method
computes missing values based on maximum likelihood estimates
using observed data in an iterative process (Dempster, Laird, &
Rubin, 1977). The total percentage of missing data was 9.36% due
to unanswered items (.64%) or incomplete assessments (8.72%).
A comparison of results based on the imputed intention-to-treat
sample versus the observed data revealed similar outcomes.
Therefore, only the results from the intention-to-treat analyses are
reported. We examined psychological ﬂexibility as a mediator of
the treatment effect. The outcome was psychological distress at
post-intervention. The predictor variable of the mediation model
was a dummy coded variable representing treatment condition
(1 ¼ experimental condition, 0 ¼ control), and the mediator consisted of a change score computed by subtracting the postintervention score of psychological ﬂexibility (T3) from the preintervention score of psychological ﬂexibility (T0). We tested the
signiﬁcance of mediation be examining the signiﬁcance of the
indirect path from the dummy coded treatment variable to the
outcome through psychological ﬂexibility with bootstrapping
procedures (n ¼ 5000 bootstrap resamples) using the SPSS macro
designed by Preacher and Hayes (2004). An indirect effect was
considered signiﬁcant in the case zero was not contained in the 95%
bias-corrected conﬁdence interval.
To examine whether changes in psychological ﬂexibility during
treatment predicted changes in anxiety and depression after the
intervention, cross-lagged regressions were performed (e.g. Burns,
Kubilus, Bruehl, & Harden, 2003; Evon & Burns, 2004; Spinhoven,
Dyck, Giesen-Bloo, Kooiman, & Arntz, 2007). Residual changes
scores for three changes in time during treatment for all variables
were calculated by regression: the early-intervention score on the
pre-intervention score (T0eT1), the mid-intervention score on the
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early-intervention score (T1eT2), post-intervention on the midintervention (T2eT3), and follow-up on the post-intervention
scores (T3eT4). Cross-lagged correlations among these residual
change scores were computed. When a correlation from the pre- to
post-intervention changes in psychological ﬂexibility (the scores
between T0eT3) were statistically signiﬁcant with post- to followup scores on the outcome variables, cross-lagged regressions were
performed. In these regressions it is assessed whether early
changes in psychological still predict later changes in the outcome
variables after controlling for autocorrelation (i.e. the correlations
between changes during treatment and late changes from post- to
follow-up in psychological ﬂexibility) and for synchronous correlation (i.e. the correlations between changes during treatment in
psychological ﬂexibility and the changes during treatment in the
outcome variables). With regression analyses the inverse association was also examined.
Results
Relationship between psychological ﬂexibility and depression over
time
With the repeated measures for depression as the outcome
variable, a multilevel model was estimated, where time was a ﬁxed
level-1 predictor and the intercept varied randomly across participants. A ﬁrst-order antedependent covariance structure was chosen
to model the level-1 residuals (Zimmerman & Núñez-Antón, 2009).
This covariance structure consists of time-dependent heterogeneous variances and covariances between adjacent level-1 residuals. Each time-dependent covariance element is constructed
from a time-dependent covariance parameter and time-dependent
variances. Information criteria (REML and AIC) were used to ﬁt the
most appropriate covariance structure for the unexplained level-1
residuals.
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In Table 3 (model 1), it can be seen that the average depression
(CES-D) level at the baseline (T0) is around 21.09 for participants
with a random subject effect of zero. The average effect of time is
0.38 and signiﬁcantly different from zero, which means that in the
population the depression level decreases about 0.38 points in one
week. The variance of the random (subject) intercept is signiﬁcant
and around 12.01 such that there is much variation in depression
levels between participants at the baseline. The estimates of the
time-dependent variance parameters show that the residual variation increases till the mid-intervention from 34.78 to 72.86, and
decreases after the mid-intervention from 72.86 to 60.57, conditional on the negative linear trend. The linear decreasing trend
cannot explain all variation in the time-dependent depression
levels and the residual variation is relatively high after the midintervention. The correlation between level-1 residuals, conditional on measurements from the same subject over time, also
increases from 0.14 to 0.68 and then decreases to 0.48. This means
that given the linear decreasing trend of depression the subsequent
unexplained residuals within a participant become more correlated
over time and reduce slightly at the three month follow-up. It can be
concluded with the increasing residual variance that, besides the
linear trend, there is an unexplained common individual pattern in
depression levels. This pattern is characterized by an increasing
within-subject variance and increasing correlated within-subject
measurements.
In the second multilevel analysis, the linear trend was replaced
by a curvilinear trend by including the squared time variable as
a level-1 predictor. Furthermore, the time-dependent measurement for psychological ﬂexibility (AAQ-II) and its interaction with
time were included in the model. The average level of psychological
ﬂexibility equals zero due to the fact that the measurement was
grand-mean centred. From Table 3 (model 2), it follows that the
average level of depression equals 19.80 for the participants with an
average level of psychological ﬂexibility at the baseline. The decline

Table 3
Multilevel analysis with depression (CES-D), anxiety (HADS-A) and psychological ﬂexibility (AAQ-II).
Parameter

Depression

Anxiety

Model 1
Est.
Fixed effects
Intercept
Time
Time squared
Psychological ﬂexibility
Psychological ﬂexibility squared
Time * Psychological ﬂexibility

21.09
0.38

Model 2
SE
0.39
0.03

Est.

Model 1
SE

19.80
0.99
0.04
0.35
0.005
0.02

0.43
0.10
0.004
0.03
0.002
0.02

Est.

Model 2
SE

8.57
0.19

0.17
0.01

Est.

SE

8.67
0.35
0.01
0.13

0.18
0.04
0.002
0.01

0.005

0.001

Random effects
Intercept (Subject)

12.01

4.45

7.04

2.05

4.48

0.53

2.58

0.39

Residual variance
Repeated measures
Baseline ¼ 1
Time ¼ 2
Time ¼ 3
Time ¼ 4
Time ¼ 5
First-order AD 1
First-order AD 2
First-order AD 3
First-order AD 4

34.79
52.06
72.87
69.11
60.57
0.14
0.48
0.68
0.48

5.73
7.19
9.04
9.00
7.63
0.11
0.07
0.05
0.08

30.19
32.15
35.64
23.59
21.63
0.06
0.26
0.40
0.33

3.59
4.11
4.66
3.38
3.14
0.09
0.09
0.09
0.09

5.56
4.38
4.72
4.81
7.61

0.68
0.52
0.61
0.62
0.99

4.25
4.00
3.59
2.84
4.25
0.13

0.51
0.51
0.49
0.42
0.54
0.06

Information criteria
-2LogLikelihood (REML)
AIC

7133.24
7153.24

6689.16
6711.62

5234.85
5246.85

4862.95
4878.95

Note. CES-D ¼ Center for Epidemiologic Studies Depression Scale; HADS-A ¼ Hospital Anxiety and Depression Scale-Anxiety subscale; AAQ-II ¼ Acceptance and Action
Questionnaire-II.

Author's personal copy

148

M. Fledderus et al. / Behaviour Research and Therapy 51 (2013) 142e151

in depression is about 0.99 points per week conditional on the
acceptance level but the signiﬁcant positive quadratic time
component leads to a decelerating negative trend of depression
over time. This means that the individual depression changes
negatively and almost linearly after the baseline but decelerates
after a few weeks. The decreasing trend in depression ﬂattens out
and the depression level of participants with an average psychological ﬂexibility level over time will increase after 12.4 weeks. The
effect of psychological ﬂexibility is negative and around 0.35 but
its squared term is signiﬁcantly positive and around 0.04. This
means that effect of psychological ﬂexibility on depression also
follows a decelerating trend, where the negative slope ﬂattens out
due to the quadratic component. The average linear effect of
psychological ﬂexibility is around 0.35 but the effect of psychological ﬂexibility on depression varies across participants, where
the between-subject variance is 0.023 and signiﬁcantly different
from zero. Besides the decelerating negative relationship over time
of psychological ﬂexibility on depression, a signiﬁcant negative
interaction effect of psychological ﬂexibility with time was estimated. This time-speciﬁc interaction effect is around 0.018 and
indicates that the subjects with above average psychological ﬂexibility levels will have depression levels below the established
decelerating negative relationship.
The estimates of the ﬁrst-order antedependent parameters
show that conditional on the mean structure including a random
intercept and a random slope effect for psychological ﬂexibility the
residual variation is more constant over time. This means that the
decelerating negative trend and the decelerating negative relationship between psychological ﬂexibility and depression explain
most of the changes in depression across time. Note that the
unexplained variance in the depression at the baseline is for both
multilevel models almost the same. It can also be seen that the
unexplained correlation between time-dependent residuals is
much lower. The correlation between the within-subject depression measurements is much better explained due to the psychological ﬂexibility and time variables. Furthermore, the information
criteria supported the conclusions about the model improvement.
Relationship between psychological ﬂexibility and anxiety over time
A multilevel model was estimated using the repeated measures
for anxiety (HADS-A) as an outcome variable and time as a ﬁxed
level-1 predictor. The intercept varied randomly across participants
to allow between-subject variation in anxiety. The average anxiety
level at the baseline (T0) is around 8.57 for subjects with a random
subject effect of zero. The average effect of time is 0.18, which
means that in the population the anxiety level decreases about 0.18
points in one week. The participants’ average anxiety levels differ,
since the between-subject variance in anxiety levels is around 4.48.
The ﬁtted residual covariance matrix consisted of time-speciﬁc
variances. The residual variance estimates at the baseline and at
the three-month follow-up are higher than the between-subject
variation. At these points in time there is more variation in
anxiety between individuals than expected from the betweensubject differences. There was no signiﬁcant correlation between
measurements from the same participant given the negative linear
trend.
In a second multilevel analysis, the linear trend of time was
extended with the squared time variable to deﬁne a curvilinear
trend over time of anxiety. The time-dependent measurement for
psychological ﬂexibility (grand-mean centred) was included and its
interaction effect with time to explore their effects on anxiety. It
follows from Table 3 that the negative linear trend of 0.35 is
decelerated by a positive effect of the squared time variable. For
participants with a random effect of zero and an average

psychological ﬂexibility level, after more than 25 weeks the anxiety
level will be above the baseline level.
Psychological ﬂexibility has a signiﬁcant negative effect on
anxiety but this effect varies slightly across participants. The
between-subject variation in psychological ﬂexibility is around
0.004. There is a signiﬁcant interaction effect of psychological
ﬂexibility with time. A high psychological ﬂexibility level at the end
of the study leads to a lower anxiety level than at the beginning of
the study. Therefore, it can be concluded that the relationship
between psychological ﬂexibility and anxiety can be characterized
by an accelerating negative slope.
The between-subject variation, given the curvilinear trend of
time and the psychological ﬂexibility level, decreased from 4.48
to 2.58. Although the unexplained residual variation is smaller,
there is still above-average residual variation at the baseline and at
the three-month follow-up. Furthermore, a common signiﬁcant
within-subject auto-regressive correlation was found over time. It
can be seen that the within-subject residuals are positively
correlated.
Mediation of psychological ﬂexibility during the intervention
The results of the mediational analysis are presented in Table 4.
The ﬁrst step of the regression analyses showed that the ACT
intervention signiﬁcantly predicted the change scores of depression and anxiety. In the second step, the change scores of psychological ﬂexibility were also entered in the regression analyses. This
step showed that the change scores of psychological ﬂexibility
signiﬁcantly reduced depression and anxiety. Moreover, the intervention effect is reduced by 32% for both depression and anxiety.
The bias-corrected bootstrapping values were between 2.93
and 1.46 for depression and 1.17 and 0.56 for anxiety, indicating a mediating effect of psychological ﬂexibility.
Cross-lagged correlations between psychological ﬂexibility,
depression and anxiety
Pearson’s correlations were calculated between all the residual
change scores (T0eT1, T1eT2, T2eT3, T3eT4) of psychological
ﬂexibility, depression and anxiety. Synchronous correlations
showed that the changes in psychological ﬂexibility during and after
the intervention were signiﬁcantly related to the changes in
depression and anxiety during and after the intervention. Autocorrelations showed that pre-early and mid-post psychological ﬂexibility were signiﬁcantly related to post-follow-up psychological
ﬂexibility. Furthermore, pre-early depression was signiﬁcantly
associated with post-follow-up depression and mid-post anxiety
was signiﬁcantly related to post-follow-up anxiety. Cross-lagged
correlations showed that mid-post psychological ﬂexibility was
signiﬁcantly correlated with post-follow-up depression, whereas
Table 4
Regression analysis of depression (CES-D) and anxiety (HADS-A) at follow-up on
intervention and improvement of psychological ﬂexibility (AAQ-II) between baseline and post-treatment.
Step 1

Step 2

Adjusted R2

Beta

Beta

Depression
ACT intervention (comp: control group)
Improvement in psychological ﬂexibility

0.37***

0.25***
0.34***

0.13
0.23 ***a

Anxiety
ACT intervention (comp: control group)
Improvement in psychological ﬂexibility

0.37***

0.25***
0.34***

0.14
0.37 ***a

Note. a ¼ signiﬁcant improvement in R2 change (p < 0.05); ***p < 0.001.
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mid-post depression was not signiﬁcantly related to post-follow-up
psychological ﬂexibility. Furthermore, mid-post psychological ﬂexibility was signiﬁcantly correlated with post-follow-up anxiety, and
the converse correlation was also signiﬁcant. Pre-early depression
was signiﬁcantly associated with post-follow-up psychological
ﬂexibility. The converse correlation was not signiﬁcant.
Testing cross-lagged correlations with multiple regressions
With the signiﬁcant cross-lagged correlations, multiple regressions were performed to check whether psychological ﬂexibility
remained a predictor for the outcome variables when controlling
for autocorrelations and synchronous correlations. To illustrate, in
the ﬁrst step with post-follow-up depression as dependent variable, mid-post depression and post-follow-up psychological ﬂexibility were entered in the regression analyses. In step two, mid-post
psychological ﬂexibility was added. To test the converse crosslagged correlation, mid-post psychological ﬂexibility and postfollow-up depression were entered in the regression analyses
with post-follow-up psychological ﬂexibility as dependent variable.
Mid-post depression was entered in the second step. Results in
Table 5 shows that mid-post psychological ﬂexibility signiﬁcantly
predicted post-follow-up depression. When testing the converse,
results showed that mid-post depression signiﬁcantly predicted
post-follow-up psychological ﬂexibility. Pre-early depression no
longer signiﬁcantly predicted post-follow-up psychological ﬂexibility in the regression analyses. The converse association was also
not signiﬁcant. Furthermore, regression analyses showed that midpost psychological ﬂexibility signiﬁcantly predicted post-follow-up
anxiety. The converse association was not signiﬁcant.
Discussion
In this study, we examined the role of psychological ﬂexibility
and its effects on psychological distress during and after a guided
self-help ACT intervention. The evaluation of this intervention in
a previous study showed that the intervention signiﬁcantly
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improved psychological ﬂexibility and reduced depression and
anxiety after the intervention. At the three-month follow-up these
results were maintained (see Fledderus et al., 2012). This study had
two aims for examining the role of psychological ﬂexibility.
The ﬁrst aim of study was to examine whether psychological
inﬂexibility is a risk factor for developing psychological distress.
Therefore, a multilevel growth model was deﬁned with psychological ﬂexibility and psychological distress using the ﬁve time
measurements of the participants who received the guided selfhelp programme (n ¼ 250). In line with the previous study of
Fledderus et al. (2012), results showed that both depression and
anxiety decreased over time. When psychological ﬂexibility was
included in the model, it was shown that right from the beginning
of the intervention, psychological ﬂexibility had positive effects on
the levels of depression and anxiety. This positive effect of
psychological ﬂexibility on anxiety continued over time, indicating
that even after the intervention psychological ﬂexibility had longterm positive effects on further reductions of anxiety. The effect
of psychological ﬂexibility on depression ﬂattened out over time,
indicating that over time this effect was becoming less strong. This
suggests that over the long-term the effects of psychological ﬂexibility on depression remain stable. Furthermore, an interaction
effect between psychological ﬂexibility and time on psychological
distress was found, indicating that individuals with higher levels of
psychological ﬂexibility showed a larger decrease in the levels of
depression and anxiety over time. This means that the effect of the
intervention on psychological distress is stronger for participants
with higher levels of psychological ﬂexibility over time. This is the
ﬁrst study that showed with several points of measurements over
time in a large sample that psychological ﬂexibility is a competence
that is important to develop for long-term effects on the reduction
of psychological distress. Earlier studies already showed that higher
levels psychological ﬂexibility predicted mental health outcomes,
but they only used cross-sectional data or one time-point for
measuring later in time (e.g., Bond et al., 2011; Shallcross et al.,
2010). Our ﬁndings underscore the importance of targeting
psychological ﬂexibility during an ACT intervention for a reduction

Table 5
Cross-lagged regressions for psychological ﬂexibility.
Variable

B

SE B

Adjusted R2

B

SE B

Adjusted R2

0.30
0.59

0.05
0.05

0.37***

T3eT4 CES-D
Step 1
T2eT3 CES-D
T3eT4 AAQ-II

0.09
0.54

0.05
0.05

0.29***

T3eT4 AAQ-II
Step 1
T2eT3 AAQ-II
T3eT4 CES-D

Step 2
T2eT3 AAQ-II

0.45

0.06

0.44***

Step 2
T2eT3 CES-D

0.29

0.06

0.43***

0.27
0.56

0.07
0.07

0.30***

T3eT4 HADS-A
Step 1
T2eT3 HADS-A
T3eT4 AAQ-II

0.09
0.49

0.06
0.06

0.23***

T3eT4 AAQ-II
Step 1
T2eT3 AAQ-II
T3eT4 HADS-A

Step 2
T2eT3 AAQ-II

0.36

0.06

0.33***

Step 2
T2eT3 HADS-A

0.09

0.06

0.30

0.13
0.53

0.05
0.05

0.30***

0.01

0.06

0.30

T3eT4 CES-D
Step 1
T0eT1 CES-D
T3eT4 AAQ-II

0.06
0.53

0.05
0.05

0.28***

T3eT4 AAQ-II
Step 1
T0eT1 AAQ-II
T3eT4 CES-D

Step 2
T0eT1 AAQ-II

0.07

0.06

0.29

Step 2
T0eT1 CES-D

Note. CES-D ¼ Center for Epidemiologic Studies Depression Scale; HADS-A ¼ Hospital Anxiety and Depression Scale-Anxiety subscale; AAQ-II ¼ Acceptance and Action
Questionnaire-II.
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in depressive and anxiety symptoms over time. It also suggests that
it is relevant to include people with low levels of psychological
ﬂexibility in ACT interventions, because they might have a higher
risk of developing more psychological distress. These people
especially might beneﬁt from an ACT intervention. However, with
these analyses, we still not know which phase of the intervention is
the most important in predicting clinical symptoms.
Therefore, the second aim was to examine the role of psychological ﬂexibility as a process of change during the ACT intervention
on depression and anxiety after the intervention. First, we examined whether psychological ﬂexibility mediated the effects of the
intervention on psychological distress. It was found that improved
psychological ﬂexibility during the intervention mediated the
effects of the ACT intervention on reduced depression and anxiety
after the intervention. Previous studies support this ﬁnding (e.g.
Forman et al., 2007; Lappalainen et al., 2007). Second, we examined
whether changes in depression and anxiety after the intervention
were preceded by changes in psychological ﬂexibility during the
intervention. Results from the cross-lagged panel design showed
that changes in psychological ﬂexibility at the end of the intervention predicted later changes in anxiety and not vice versa. This
suggests that the improvement of psychological ﬂexibility in the
last three sessions of intervention is important for further reductions in anxiety. In these sessions participants were encouraged to
choose important values and act upon them even in the face of
unpleasant thoughts or emotions. This requires a more regular
application of the various skills the participants learn in the ACT
intervention, such as acceptance, cognitive defusion and mindfulness. Our study suggests that when persons are able to incorporate
these skills in daily life, they will experience less anxiety. Earlier
research already has shown that improved value-based actions at
the end of an ACT treatment for chronic pain patients were associated with less pain and depression after the treatment (Vowles &
McCracken, 2008).
Results for depression were less clear. The cross-lagged panel
design showed that mid-post changes in psychological ﬂexibility
predicted post-follow-up changes in depression, but also vice versa.
This suggests that these changes are more circular; more psychological ﬂexibility at the end of the intervention may result in less
depression after the intervention, but the reverse was also true.
Taken together, the results of the cross-lagged panel design showed
that especially improvements of psychological ﬂexibility at the end
of the intervention had beneﬁcial effects for further reductions in
depression and anxiety after the intervention.
For a further validation of the ACT treatment model, it is
important to determine which role psychological ﬂexibility plays,
namely as a risk factor or as a process of change, during an ACTintervention. We did found an indicator that psychological ﬂexibility might plays a protective role for mental health over time; we
found that the effects of the intervention on psychological distress
were stronger for participants with higher levels of psychological
ﬂexibility. However, more research is needed with more and longer
follow-ups to further examine this. Although we found that
psychological ﬂexibility was a mediator of the intervention on
psychological distress, we also found that the changes in psychological ﬂexibility and changes in psychological distress in the same
time lags were all related. Furthermore, no signiﬁcant cross-lagged
associations between pre-early and early-post intervention
changes in psychological ﬂexibility and post-follow-up changes in
psychological distress were found. The results also showed that
psychological ﬂexibility had right from the start of the intervention
a positive effect on the levels of psychological distress. An important condition for having a process of change is that changes in the
mediator occur before changes in the outcome variable occur
(Kazdin, 2007). Overall, the results might indicate that the changes

between psychological ﬂexibility and psychological distress are
more circular and occur simultaneously in the same time lags.
More research is needed to study the precise role of psychological ﬂexibility by using more time measurements, for example
after each ACT session. Another suggestion for future research is the
use of other advanced analyses, for example by using nonlinear
spline functions in the hierarchical linear modelling to improve the
statistical ﬁt of the model and model predictions. Nonlinear spline
functions represent a much broader class of higher-degree polynomial functions, which can be used to describe more accurately
the development of the outcome variable over time. Moreover, the
use of nonlinear splines in a piecewise regression method can be
used to construct a smooth function describing in a very ﬂexible
way any nonlinear trend. Furthermore, future studies could include
other possible processes of change, such as value-based behaviour
or mindfulness skills.
There are several limitations in this study. First, there was no
control group in the hierarchical linear modelling analyses and
cross-lagged analyses, so it is not clear whether the changes in the
mediator and outcomes were attributable to the ACT intervention.
However, this limitation can be mitigated. At baseline the participants showed clinically relevant symptoms of anxiety and depression. The post-intervention measurement included a control group
and showed high between-effects sizes between the experimental
group and the control condition and the effects at the follow-up
were sustained. Moreover, large improvements were also found in
other domains such as positive mental health, mindfulness and
fatigue (see Fledderus et al., 2012). Therefore, it can be presumed
that these results were unlikely to occur without an intervention. A
second limitation is that a relatively short follow-up period was
used in this study. Future studies could include a longer follow-up
period. Third, the cross-lagged panel design only uses correlations,
so conclusions about causality cannot be strictly drawn from this
design. Fourth, we relied solely on self-reported measurements, also
observations from a clinical therapist would have strengthened the
design. Finally, although it was the ﬁrst time that underlying
processes of psychological ﬂexibility was assessed in a sample with
mild to moderate depressive and anxiety symptoms, generalization
to other samples (e.g., major depression) have to be made with care.
To conclude, this study is the ﬁrst that examined in a large
sample of people, beside the mediating role of psychological ﬂexibility, also with in-depth analysis in which phase of the ACT
intervention changes in psychological ﬂexibility occurred. Our
study showed that higher levels of psychological ﬂexibility during
and after a guided ACT intervention had a stronger effect on the
reduction of psychological distress. It seems that especially at the
end of the ACT intervention changes in psychological ﬂexibility are
important for larger reductions in anxiety.
Acknowledgements
The study was funded by the Netherlands Foundation for Mental
Health (Fonds Psychische Gezondheid). It was approved by an independent medical ethics committee (METIGG; no. 9212) and recorded
in the Dutch primary trial register for clinical trials (NTR1985).
References
Biglan, A., Hayes, S. C., & Pistorello, J. (2008). Acceptance and commitment: implications for prevention science. Prevention Science, 9, 139e152. http://dx.doi.org/
10.1007/s11121-008-0099-4.
Bohlmeijer, E. T., Fledderus, M., Rokx, T. A. J. J., & Pieterse, M. E. (2011). Efﬁcacy
of an early intervention based on acceptance and commitment therapy for
adults with depressive symptomatology: evaluation in a randomized
controlled trial. Behaviour Research and Therapy, 49, 62e67. http://dx.doi.org/
10.1016/j.brat0.2010.10.003.

Author's personal copy

M. Fledderus et al. / Behaviour Research and Therapy 51 (2013) 142e151
Bohlmeijer, E. T., & Hulsbergen, M. (2008). Voluit leven. Mindfulness of de kunst van
het aanvaarden, nu als praktisch hulpboek [Living to the full. Mindfulness or the art
of acceptance, now as a practical help book]. Amsterdam: Boom.
Bond, F. W., Hayes, S. C., Baer, R. A., Carpenter, K. C., Guenole, N., Orcutt, H. K., et al.
(2011). Preliminary psychometric properties of the acceptance and action
questionnaire e II: a revised measure of psychological ﬂexibility and acceptance.
Behavior Therapy, 42, 676e688. http://dx.doi.org/10.1016/j.beth0.2011.03.007.
Bouma, J., Ranchor, A. V., Sanderman, R., & van Sonderen, E. (1995). Het meten van
symptomen van depressie met de CES-D, een handleiding [Measuring symptoms of
depression with the CES-D, a guide]. Groningen: Noordelijk Centrum voor
gezondheidsvraagstukken.
Brinkborg, H., Michanek, J., Hesser, H., & Berglund, G. (2011). Acceptance and
commitment therapy for the treatment of stress among social workers:
a randomized controlled trial. Behaviour Research and Therapy, 49, 389e398.
http://dx.doi.org/10.1016/j.brat0.2011.03.009.
Burns, J. W., Kubilus, A., Bruehl, S., & Harden, R. N. (2003). Do changes in cognitive
factors inﬂuence outcome following multidisciplinary treatment for chronic
pain? A cross-lagged panel analysis. Journal of Consulting and Clinical Psychology,
71, 81e91. http://dx.doi.org/10.1016/S0005-7967(03)00029-9.
Chawla, N., & Ostaﬁn, B. (2007). Experiential avoidance as a functional dimensional
approach to psychopathology: an empirical review. Journal of Clinical
Psychology, 63, 871e890. http://dx.doi.org/10.1002/jclp0.20400.
Ciarrochi, J., Billich, L., & Godsell, C. (2010). Psychological ﬂexibility as a mechanism of
change in acceptance and commitment therapy. In R. Baer (Ed.), Assessing mindfulness and acceptance processes in clients: Illuminating the theory and practice of
change (pp. 51e75). Oakland, CA: Context Press/New Harbinger Publications.
Dalrymple, K. L., & Herbert, J. D. (2007). Acceptance and commitment therapy for
generalized social anxiety disorder: a pilot study. Behavior Modiﬁcation, 31,
543e568. http://dx.doi.org/10.1177/0145445507302037.
Dempster, A. P., Laird, N. M., & Rubin, D. B. (1977). Maximum Likelihood from
incomplete data via the EM algorithm. Journal of the Royal Statistical Society.
Series B Methodological, 39, 1e38.
Donker, T., van Straten, A., Marks, I., & Cuijpers, P. (2009). A brief web-based
screening questionnaire for common mental disorders, development and validation. Journal of Medical Internet Research, 11, 19. http://dx.doi.org/10.2196/
jmir0.1134.
Evon, D., & Burns, J. W. (2004). Process and outcome in cardiac rehabilitation: an
examination of cross-lagged effects. Journal of Consulting and Clinical Psychology,
72, 605e616. http://dx.doi.org/10.1037/0022-006X0.72.4.605.
Fledderus, M., Bohlmeijer, E. T., Pieterse, M. E., & Schreurs, K. M. G. (2012). Acceptance and commitment therapy as guided self-help for psychological distress
and positive mental health: randomized controlled trial. Psychological Medicine,
42, 485e495. http://dx.doi.org/10.1017/S0033291711001206.
Fledderus, M., Bohlmeijer, E. T., Smit, F., & Westerhof, G. J. (2010). Mental health
promotion as a new goal in public mental health care: a randomized controlled
trial of an intervention enhancing psychological ﬂexibility. American Journal of
Public Health, 100, 2372e2378. http://dx.doi.org/10.2105/AJPH0.2010.196196.
Fledderus, M., Oude Voshaar, M. A. H., ten Klooster, P. M., & Bohlmeijer, E. T. (2012).
Further evaluation of the psychometric properties of the acceptance and action
questionnaire-II. Psychological Assessment, 24, 925e936. http://dx.doi.org/
10.1037/a0028200.
Forman, E. M., Herbert, J. D., Moitra, E., Yeomans, P. D., & Geller, P. A. (2007).
A randomized controlled effectiveness trial of acceptance and commitment
therapy and cognitive therapy for anxiety and depression. Behavior Modiﬁcation, 31, 772e799. http://dx.doi.org/10.1177/0145445507302202.
Gratz, K. L., & Gunderson, J. G. (2006). Preliminary data on an acceptance-based
emotion regulation group intervention for deliberate self-harm among
women with borderline personality disorder. Behavior Therapy, 37, 25e35.
http://dx.doi.org/10.1016/j.beth0.2005.03.002.
Haringsma, R., Engels, G. I., Beekman, A. T. F., & Spinhoven, P. (2004). The criterion
validity of the center for epidemiological studies depression scale (CES-D) in
a sample of self-referred elders with depressive symptomatology. International
Journal of Geriatric Psychiatry, 19, 558e563. http://dx.doi.org/10.1002/gps0.1130.
Hayes, S. C., Luoma, J. B., Bond, F. W., Masuda, A., & Lillis, J. (2006). Acceptance and
commitment therapy: model, processes and outcomes. Behaviour Research and
Therapy, 44, 1e25. http://dx.doi.org/10.1016/j.brat0.2005.06.006.

151

Hayes, S. A., Orsillo, S. M., & Roemer, L. (2010). Changes in proposed mechanisms of
action in an acceptance-based behavior therapy for generalized anxiety
disorder. Behaviour Research and Therapy, 48, 238e245. http://dx.doi.org/
10.1016/j.brat0.2009.11.006.
Jacobs, N., Kleen, M., Groot, de F., & A-Tjak, J. (2008). Het meten van experiëntiële
vermijding. De Nederlandstalige versie van de Acceptance and Action
Questionnaire-II (AAQ-II ) [Measuring experiential avoidance. Dutch translation
of the acceptance and action questionnaire-II (AAQ-II)]. Gedragstherapie, 41,
349e361.
Kabat-Zinn, J. (1990). Full catastrophe living: Using the wisdom of your body and mind
to face stress, pain, and illness. New York: Delacorte.
Kabat-Zinn, J. (1994). Wherever you go, there you are: Mindfulness meditation in
everyday life. New York: Hyperion.
Kazdin, A. E. (2007). Mediators and mechanisms of change in psychotherapy
research. Annual Review of Clinical Psychology, 3, 1e27. http://dx.doi.org/10.1146/
annurev.clinpsy0.3.022806.091432.
Kocovski, N. L., Fleming, J., & Rector, N. A. (2009). Mindfulness and acceptancebased group therapy for social anxiety disorder: an open trial. Cognitive and
Behavioral Practice, 16, 276e289. http://dx.doi.org/10.1016/j.cbpra0.2008.12.004.
Lappalainen, R., Lehtonen, T., Skarp, E., Taubert, E., Ojanen, M., & Hayes, S. C. (2007).
A preliminary controlled effectiveness trial the impact of CBT and ACT models
using psychology trainee. Behavior Modiﬁcation, 31, 488e511. http://dx.doi.org/
10.1177/0145445506298436.
Olssøn, I., Mykletun, A., & Dahl, A. A. (2005). The hospital anxiety and depression
rating scale: a cross-sectional study of psychometrics and case ﬁndings abilities
in general practice. BMC Psychiatry, 5, 46. http://dx.doi.org/10.1186/1471-244X5-46.
Plumb, J., Orsillo, S., & Luterek, J. (2004). A preliminary test of the role of experiential
avoidance in post-event functioning. Journal of Behavior Therapy and Experimental Psychiatry, 35, 245e257. http://dx.doi.org/10.1016/j.jbtep0.2004.04.011.
Powers, M. B., Zum Vörde Sive Vörding, M. B., & Emmelkamp, P. M. G. (2009).
Acceptance and commitment therapy: a meta-analytic review. Psychotherapy
and Psychosomatics, 78, 73e80. http://dx.doi.org/10.1159/000190790.
Preacher, K. J., & Hayes, A. F. (2004). SPSS and SAS procedures for estimating indirect
effects in simple mediation models. Behavior Research Methods, Instruments, &
Computers, 36, 717e731. http://dx.doi.org/10.3758/BF03206553.
Preacher, K. J., & Hayes, A. F. (2008). Asymptotic and resampling strategies for
assessing and comparing indirect effects in multiple mediator models. Behavior
Research Methods, 40, 879e891. http://dx.doi.org/10.3758/BRM0.40.3.879.
Radloff, L. S. (1977). The CES-D scale: a self-report depression scale for research
in the general population. Applied Psychological Measurement, 1, 385e401.
http://dx.doi.org/10.1177/014662167700100306.
Shallcross, A. J., Troy, A. S., Boland, M., & Mauss, I. B. (2010). Let it be: accepting
negative emotional experiences predicts decreased negative affect and
depressive symptoms. Behaviour Research Therapy, 48, 921e929. http://
dx.doi.org/10.1016/j.brat0.2010.05.025.
Sheehan, D. V., Lecrubier, Y., Sheehan, K. H., Amorim, P., Janav, J., Weiller, E., et al.
(1998). mini-international neuropsychiatric interview (MINI). The development
and validation of a structured diagnostic psychiatric interview for DSM-IV and
ICD-10. Journal of Clinical Psychiatry, 59, 22e33.
Spinhoven, P., Giesen-Bloo, J., van Dyck, R., Kooiman, K., & Arntz, A. (2007). The
therapeutic alliance in schema-focused therapy and transference-focused
psychotherapy for borderline personality disorder. Journal of Consulting and
Clinical Psychology, 75, 104e115. http://dx.doi.org/10.1037/0022-006X0.75.1.104.
Spinhoven, P. H., Ormel, J., Sloekers, P. P. A., Kempen, G. I. J. M., Speckens, A. E. M., &
van Hemert, A. M. (1997). A validation study of the hospital anxiety and
depression scale (HADS) in different groups of Dutch subjects. Psychological
Medicine, 27, 363e370. http://dx.doi.org/10.1017/S0033291796004382.
Vowles, K. E., & McCracken, L. M. (2008). Acceptance and values-based action in
chronic pain: a study of treatment effectiveness and process. Journal of
Consulting and Clinical Psychology, 76, 397e407. http://dx.doi.org/10.1037/0022006X0.76.3.397.
Zigmond, A. S., & Snaith, R. P. (1983). The hospital anxiety and depression scale. Acta
Psychiatrica Scandinavica, 67, 361e370.
Zimmerman, D. L., & Núñez-Antón, V. A. (2009). Antedependence models for longitudinal data. Chapman & Hall.

