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Abstract

The relationship between the constructs of perceived control and symptoms of mood disor-
ders has been demonstrated. The current study evaluates cultural values both as an individ-
ual difference moderating variable and as one of the mechanisms through which the
association between perceived control and mood disturbances may operate. The hypothe-
ses were examined with a sample of 615 participants recruited in Saudi Arabia. Participants
completed measures of perceived control, individualism and collectivism, and symptoms of
depression and bipolar disorder. In general, the results supported a model in which higher
levels of perceived control promote a less symptomatic mood state. In most cases, cultural
values positively mediated the relationship between perceived control and mood distur-
bance with lower symptom levels predicted. However, when the components of perceived
control were examined separately, high perceived mastery together with highly individualis-
tic values predicted higher levels of bipolar symptoms. In this sample, there was less evi-
dence of cultural values moderating the control-mood disturbance relationship. Only one
moderator relationship was identified, which showed low control linking to higher symptom
levels only in those who disagreed with individualistic values. Overall, our data are in agree-
ment with the notion that pre-existing cultural values have an important effect on mood dis-
order symptoms.

Introduction

When people feel that they have control over their lives, they also tend to be healthier than peo-
ple who feel that they lack control [1]. For example, people with strong perceptions of control
have been reported to experience better outcomes in relation to diseases, such as cancer [2],
chronic illnesses like diabetes [3] and heart disease [4], as well as improved treatment adher-
ence and effectiveness [5]. On the other hand, feeling helpless and perceiving little control over
one’s life has been linked to poorer health [6], higher mortality rates [7] and the presence of
mood disorders like depression [8], as well as severe symptoms like helplessness and suicidal
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feelings [9]. So, it seems that a strong perception of control is a protective factor in relation to
physical and mental healthiness. In the current study, we focus particularly on mood states
and we question whether the relationship between perceived control and health is as simple as
suggested above. As we describe below, we aim to test whether the values a person holds influ-
ence, either to enhance or to diminish, the effects of this protective factor, especially in relation
to the symptoms of specific types of mood disorders. First, however, we provide a brief intro-
duction to the links between perceived control and healthiness before discussing a values-
based causal pathway hypothesis.

Control and healthiness

Studies conducted over many years have evidenced the strong links between perceived control
and health states (see [10] for an up to date account). In recent years, there have also been
attempts to manipulate and enhance perceived control experimentally [11, 12]. For example,
in experiments, instructions that influence the nature of information sampled in a given situa-
tion can increase perceptions of control [13, 14]. One instance of this is that increasing levels
of behaviour via instruction enables participants to experience high levels of action-outcome
occurrences. As a consequence, the contingency between participant behaviour and outcomes
increases and thus their perceptions of control increases also [14]. Another experimental
example is that increasing attention to control enhancing information, again via instructions,
can also increase perceived control [11, 12]. These findings indicate that perceptions of control
are amenable to change. Indeed, some recommendations suggest that perceived control may
be enhanced to improve wellbeing as part of psychological therapies [10].

The overall implication of this is that higher levels of perceived control are a universally
healthy characteristic. However, this is not always the case. Symptom levels have been shown
to be related to unhealthy or maladaptive increases in control. For example, high perceived
control is sometimes thought of as ‘illusory control’, which is defined as ‘overestimating the
influence that one’s actions have over uncontrollable events’ [15] and is linked to beliefs about
the effectiveness of bogus treatments for diseases [16], and excessive risk taking [17]. Indeed,
individuals with schizophrenia have been shown to be more susceptible to illusory control
than others [18, 19], and higher levels of obsessive compulsive disorder symptoms are corre-
lated with higher levels of perceived control [20]. Thus, high levels of perceived control may
not always be an index of healthiness and this is dependent on the type of symptom
implicated.

Control, culture, and healthiness

Another important question is whether a goal of improving perceived control is appropriate to
people in all populations, and whether people’s values influence the pathway between per-
ceived control and symptomatology. Values that are related to the extent to which a person
views the world through individualistic and collectivistic lenses affect the importance that an
individual may place on feelings of control [21]. Consistent with this, data from the World
Values Survey taken from 33 countries showed that whilst relationships between control and
wellbeing were present in Asian samples, usually thought of as endorsing more collectivist val-
ues and placing less value on control, they were weaker than for non-Asian samples [22]. How-
ever, Steptoe et al., [23] also looked for differences in their data collected from 23 countries,
and found that the strength of the relation between perceived control and depression did not
vary across countries.

The relation between cultural values varies, as one might expect, depending on the type of
mood disorder symptom studied [24]. For example, Msetfi et al.,, [24] carried out a study
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within a European population (UK and Ireland), and reported that the cultural values of indi-
vidualism and collectivism mediated the relationship between experimentally manipulated
perceived control derived from a behavioural task and mood disorder symptoms. Higher levels
of collectivism were a protective factor in relation to low perceived control and depression but
only in more diverse samples. However, high levels of perceived control and high levels of indi-
vidualism were linked to increased euphoric bipolar symptoms. Based on this evidence, the
question is whether similar patterns will be evident in populations thought to place less value
on perceived control.

The current study builds on the previous body of work. Here we study perceived control
and mood disorder symptoms within a sample that we assume to endorse collectivist values
relatively strongly. We also assume that levels of perceived control influence mood disorder
symptoms in a manner dependent on the extent to which people endorse such cultural values
and the importance they place on control. However, we note that previous work has tested dif-
ferent versions of this model (see Fig 1). The experimental study described above, which used
perceived control measures derived from a behavioural task, tested a mediator hypothesis
(see Fig 1 top). In contrast, the cross cultural observational studies described above tested,
what are essentially, moderator hypotheses; that cultural values influence the strength and / or
direction of a relationship (see Fig 1 bottom). In the current study, we aim to test both sets of
hypotheses and will address the theoretical and conceptual implications of the two models in
the discussion.

Values
Perceived Control > Mood Disorder
Symptoms
Values
Perceived Control 5 Mood Disorder
Symptoms

Fig 1. The conceptual Perceived Control Mental Health Model (PCMHM) with mood disorder symptoms as the outcome variable and
cultural values as the mediator variable (top) and a moderator variable (bottom).

https://doi.org/10.1371/journal.pone.0220509.9001
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Current study

There are a number of methods of measuring and conceptualising perceived control [25].
Some previous work in this field has used objective measures of perception of control [24].
Objective measures refer to experiments in which participants assign numeric ratings to their
experiences of specific contingencies involving their own actions and outcomes [26]. This type
of work speaks to the accuracy with which people can assess the control they ‘actually’” have in
a specific situation or situations. Another way of measuring perceived control is to ask people
about their general beliefs about their own sense of control, in a manner which transcends spe-
cific situations. Lachman and Weaver [27] defined the general sense of control as being com-
posed of two aspects. These are perceived mastery, which refers to a person’s perception of the
effectiveness of their actions, and perceived constraints, which are constraints that interfere
with their control. Skinner [25] argues that these are the essential components to perceived
control and map on to the notion of ‘competence’ [am [ effective] and ‘contingency’ [i.e. are
my actions effective] respectively. Interference with either component of perceived control
would be predicted to result in loss of control. In this study, we focussed on the general sense
of control as a learned and generalised belief, which is predicted to impact symptoms.

As well as testing these vital constructs of control, we also planned to test a large sample of
volunteers recruited from Saudi Arabia, a population generally considered to place less impor-
tance on perceived control and endorse more collectivist values. Previous work showed the rela-
tionship between control and depression to be similar across 23 countries [23] although anxiety
was found to be weaker in collectivist samples [28]. Here, we chose to measure two types of
mood disorder symptoms, including the symptoms of depression and the bipolar disorder,
which have yielded different patterns of findings in relation to perceived control in our previous
work [24]. All measures required for the study were currently available translated into Arabic
with the exception of the Perception of Control questionnaire. Therefore, we first conducted a
pilot study to translate, adapt and validate this measure for use with an Arabic population.

Pilot study

The English version of the Sense of Control Measure was adapted and translated using the back-trans-
lation method procedures [29]. The scale was translated into Arabic by two of the authors (SS and
AH), and then back-translated in to English by a professor from the English Centre of King Abdula-
ziz University who specialises in English linguistics. Then, both authors and the English language
professor checked the final version of the scale in order to ensure that they were similar to the orig-
inal English versions. The final version of the scale was then administered to 10 university students
to test its clarity. No items were significantly changed during the process of translation and testing.

In order to evaluate the internal consistency of the scales, a total of 170 Saudi participants
completed the scale (female n = 138, male n = 32). Their mean age was 26.33 years (SD = 12.29).
Internal consistency was evaluated using Cronbach’s alpha coefficients, with alpha values for
the sense of control total and subscale scores being acceptable (all > .6; total, o. = 0.73; perceived
constraints, o = 0.76; perceived mastery, o = 0.61 respectively). The Arabic version of the sense
of control scale was therefore considered appropriate and valid for use in the main study.

Main study
Materials and methods

Participants

In total, 614 participants recruited from a population in Saudi Arabia took part in this study
(female n = 510, male n = 104). The majority (69%) of participants were aged between 18 and
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35 years (n = 298, 18-24, n = 126, 24-35), 90 reported being 35-44 years, 78 reported being
45-54, 18 reported being 55-64, and 4 reported being 65-74. All but two participants reported
being Muslim and only 1.8% self-reported non-Arabic in nationality.

Participants’ average scores for perceived control were at the lower end of the ‘have control’
range, (perceived constraint: M = 34.45, SD = 8.80, where an ambivalent score (in the range of
neither agree nor disagree with the statement) = 32; perceived mastery M = 22.50, SD = 4.24,
ambivalent score = 16; perceived control M = 56.95, SD = 10.24, ambivalent score = 48). Addi-
tionally, the average BDI score was 11.88 (SD = 9.48, with 27.7% of participants scoring > 16)
and MDQ was 5.11 (SD = 3.13, with 30.1% of participants scoring > 7) with cultural values
scores as follows: horizontal individualism (M = 23.82, SD = 5.20), vertical individualism
(M =18.65, SD = 5.15), horizontal collectivism (M = 22.39, SD = 4.95), and vertical collectiv-
ism (M = 23.86, SD = 4.59).

Measures

We already had access to some measures that were translated into Arabic. These are signalled
using an asterisk* below (some were translated as part of one of the investigator’s PhD research
[30]). Thus, only the measure of perception of control required translation as reported in the
pilot study.

*Beck Depression Inventory [31]. The BDI is a self-report measure of depressed mood
which has been used extensively with both clinical and student populations. This is a 21-item
measure in which participants were asked to choose statements that best described them. The
items ranged from neutral statements (e.g. I do not feel like a failure) scored as 0, to more
extreme mood related statements (e.g. I feel I am a complete failure as a person) scored as up
to a value of 3. Total scores could range from 0 to 63 with higher scores indicating higher levels
of depression and a score of 16 or above indicating moderate levels of depression. The BDI has
also been validated in college samples, correlations of .77 being reported between BDI scores
and a psychiatric rating of severity of depression [32]. The BDI has been translated and vali-
dated in Arabic [33] and it is this version that is used here. In this study, Cronbach’s alpha
gave .887, showing the scale has high reliability.

*Symptoms of Bipolar Disorder. The Mood Disorder Questionnaire [34] or MDQ is a
self-report questionnaire designed to be used as a screening tool for bipolar disorder. Partici-
pants are asked, “Has there ever been a period of time when you were not your usual self and
...” The statement is followed by 13 items related to symptoms of mania that can be answered
yes or no, with a yes answer yielding a score of 1 (e.g., . . .you felt much more self-confident
than usual?). Subsequent questions then enquire about the frequency and significance of the
consequences of the items mentioned previously. In the present study, only the initial 13 items
were scored and summed to produce a total score. This technique had been used in a number
of studies that used a general population sample [35]. A score of 7 or more provides good sen-
sitivity in terms of a bipolar disorder diagnosis, however here continuous scores were used
rather than categorical groupings. This questionnaire was translated and validated in the Ara-
bic by collaborators of this research group. Cronbach’s alpha for the current study was .761,
showing that reliability was moderately high.

Cultural values. The Individualism and Collectivism scale IC [36] originally consisted of
32 self-report items that quantify the endorsement of distinct attributes of individualism and
collectivism, known as horizontal and vertical dimensions. There are four subscales—Hori-
zontal Individualism (HI), Vertical Individualism (VI), Horizontal Collectivism (HC), and
Vertical Collectivism (VC), where horizontal dimensions emphasize equality and vertical sub-
scales emphasize hierarchy. Thus, people with a more prominent HI pattern value self-reliance
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and uniqueness, and distinction from groups, whereas those for whom VI is more prominent
are more likely to place value on being distinct from others and having a high status. People
who endorse more of the HC items value interdependence, sociability, shared aims and goals.
In contrast, people who endorse vertical aspects of collectivism strongly emphasize the impor-
tance of in-group integrity even at the cost of their own interests. In this study, we used the 16
items that have previously been found to have the highest factor loadings. For each of the 16
items, four for each subscale, ratings were made on a 7-point scale ranging from 1 indicating
‘strongly disagree’ to 7 indicating ‘strongly agree’. Therefore, the possible range of scores was 4
to 28 on each subscale. This questionnaire was translated and validated in the Arabic by one of
us (SS) as part of her PhD research. The translated scale was reliable, with Cronbach’s alpha at
acceptable levels for each subscale (HI = .852, VI = .674, HV = .746, VC = .803), and principal
components analysis demonstrated the expected four-factor structure.

Perception of control. General sense of control was measured using the Sense of Control
Measure [27] that was translated and validated in the pilot study reported above. This com-
prises four items measuring perceived mastery (e.g., ‘I can do just about anything I put my
mind to’) and eight items measuring perceived constraints (e.g., ‘Other people determine most
of what I can and cannot do’). Each item is scored 1 to 7, strongly disagree to strongly agree,
with perceived constraints items being reverse scored. Scores can range on mastery from 7 to
28, and on constraints from 8 to 56, with higher values representing higher levels of perceived
control. In this study, Cronbach’s alpha gave .592, .728, and .694 respectively for mastery, con-
straint and perceived control, which is at the level of acceptability.

Procedure

Ethical approval for conducting this study was obtained from King Abdulaziz University in
Saudi Arabia, and all measures were prepared for online administration using Google forum
(online survey). The link for the online survey was distributed through social media (e.g.
Whatsapp, telegram), text messages, and emails, to ensure that the sample included a wide
variety of people of different ages (18 and above), educational levels, jobs, and interests, includ-
ing Saudis and Arabic residents. It was made clear that participation was voluntary, and all
participants gave their consent prior to their participation. Participants who wished to stop
participating at any time for any reason, were instructed that they could do so by simply clos-
ing the web page.

Analysis

Mediation analyses were tested using non-parametric bootstrapping procedures in order to re/
sample the distribution of indirect effects. This procedure uses 5000 re-samples in order to cal-
culate the 95% confidence limits for direct and indirect effects (using PROCESS for SPSS [37,
38]). Moderation hypotheses were tested by calculating interaction terms (i.e. perception of
control x values), and entering each variable individually, followed by the interaction terms,
into a block-wise linear regression. First, however, the interaction terms were transformed to
ensure that the multicollinearity assumption was not violated. Our previous work shows that a
sample size of approximately 500 participants is appropriate to test these hypotheses [39], thus
the achieved sample of 614 participants is more than adequate.

Results

Participants completed measures of perceived control, cultural values, and mood disorder
symptoms (depression and bipolar symptoms). In order to test our hypotheses, we carried out
a series of mediation and moderation analyses, including perceived control first as an
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overarching concept, and then with perceived mastery and constraints as distinct components
of perceived control. We tested the models with the symptoms of depression and then bipolar
disorder as outcome variables.

Mediation hypotheses

These hypotheses were tested with endorsed cultural values entered into the models simulta-
neously for each symptom set.

Depression symptoms. Fig 2 shows the direct and indirect relationships between per-
ceived control (panel A), perceived mastery (B), perceived constraints (C) and BDI scores.
Note that in the case of mastery and constraint scores, higher values represent higher levels of
perceived control due to reverse scoring on perceived constraint items. Fig 2.A shows that
higher levels of perceived control predict lower levels of depression and vice versa, 8 = -.46,

p < .001, horizontal collectivism adds to this effect significantly because higher levels of per-
ceived control predict higher level so HC, and lower levels of Depression § = -.02 [-.04, -.004].
Partitioning perceived control into its constituent parts shows that perceived mastery is

entirely responsible for the pattern in relation to cultural values. Rather than perceived control
in general, it is perceived mastery that is important in relation to cultural values. Thus, high lev-
els of mastery predict high levels of HC and HI which predicts low levels of depression, HC: =
-.08 [-.14, -.03]; HL: = -.06 [-.13, -.004]. In contrast, a high sense of control in relation to con-
straint (i.e. low perceived constraint) directly predicts lower depressed mood, = -.52, p < .001.

Bipolar symptoms. Fig 3 shows the direct and indirect relationships between perceived
control (panel 3.A), perceived mastery (3.B), perceived constraints (3.C) and MDQ scores. For
perceived control as an overarching concept, the picture is straightforward, higher levels of
perceived control predict lower MDQ scores, = -.05, p < .001, with no mediation by cultural
values. However, Fig 3B and 3C show a more complex picture. In the case of mastery 3.B, the
direct relation is stronger, B = -.10, p < .001, and is mediated by HI, B = -.02 [-.04, -.004], V1,
B=.03[.01,.05],and VC, 8= -.02 [-.05, -.01]. In the case of HI and VC, this mediated relation-
ship is negative meaning that high HI and VC, along with perceived control, predict lower lev-
els of symptoms. VI on the other hand is a positive mediator, such that high levels of mastery
predict high levels of VI and high levels of bipolar symptoms. In the case of constraints, Fig
3C. individualism is the only mediator, with HI, = -.006 [-.01, -.001], and VI, B =-.007* [-.01,
-.001], giving significant pathways from high perceived constraint to low symptoms.

Moderation hypotheses

The moderator variables (interaction terms) were entered simultaneously into the models for
symptom set. In order to avoid repetition and because the direct relationships between vari-
ables are identical to the mediation analyses, we have summarised these results, with the full
analysis given in S1 Fig.

Depression symptoms. None of the interaction terms had a significant effect on the rela-
tionship between perceived control, or its constituents, and BDI scores (See S1 Fig).

Bipolar disorder symptoms. There were no significant interaction terms (see S2 Fig),
except for the perceived constraints model. HI was a significant moderator of the perceived
constraints to MDQ relationship, = -.01* [-.01, -.001]. Follow up analyses, based on non-
transformed data showed that the PC MDQ relationship was stronger for people who
endorsed fewer HI values. For people in the low HI category, higher perceived constraints
strongly predicted higher MDQ scores: HIy,,, r = .67**. However, for medium, moderate and
high HI scores ranging from 6 to 28, the relation was negative such that higher perceived con-
straints predicted lower MDQ scores, but this relationship was weaker, 7., = -.439%.
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Perceived Mastery

HI: B=-.001
[-.03,.01]

VI: B=-.0003
[-.01, .003]

B=-.46, p<.001

HC: p=-.02*
[-.04, -.004]

VC: p=.0001
[-01,.01]

HI: f=-.06*
[-.13, -.004]

VI: 3=.03
[-.003, .07]

B=-.37, p<.001

HC: p=-.08*
[-.14, -.03]

VC: p=.03
[-.03,.10]

HI: f=-.005
[-.03, .01]

VI: B=.0003
[-01,.01]

B=-.52, p<.001

HC: p=-.01
[-.03, .002]

VC: p=.001
[-.005, .01]

Fig 2. Direct and indirect relationships between perceived control (A), and its components, Perceived Mastery
(B) and Perceived Constraints (B), and BDI scores, through pathways indicating endorsed cultural. NB:

HI = Horizontal Individualism; VI = Vertical Individualism; HC = Horizontal Collectivism; VC = Vertical
Collectivism.—Dotted lines represent non-significant pathways; Solid lines represent significant pathways.

https://doi.org/10.1371/journal.pone.0220509.g002

Discussion

In this study, we set out to investigate whether the relationships between perception of control
and mood disorder symptoms were mediated and / or moderated by the cultural values
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Perceived Mastery

Panel C

HI: B=-.01
[-.01,.0003]

VI: B=-.001
[-.01, .004]

B=-.05, p<.001

HC: B=.002
[-.002, .01]

VC: p=-.003
[-.01,.001]

HI: B=-.02*
[-.04, -.004]

VI: B=.03*
[.01, .05]

B=-.10, p<.001

HC: B=.006
[-01, .02]

VC: p=-.02*
[-.05, -.01]

HI: B=-.006*
[-.01,-.001]

VI: B=-.007*
[-.01,-.001]

B=-.05, p<.001

HC: p=.001
[-.001, .01]

VC: B=.003
[-.002, .01]

Fig 3. Direct and indirect relationships between perceived control (A), and its components, Perceived Mastery (B)
and Perceived Constraints (B), and MDQ scores, through pathways indicating endorsed cultural. NB: HI = Horizontal
Individualism; VI = Vertical Individualism; HC = Horizontal Collectivism; VC = Vertical Collectivism.—Dotted lines

represent non-significant pathways; Solid lines represent significant pathways.

https://doi.org/10.1371/journal.pone.0220509.9003

endorsed by these participants who were recruited from a largely collectivist society. First,
however, we translated and validated a frequently used measure of perception of control
(Sense of control: [27]) into the Arabic language. This is the first contribution of this paper.
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The subsequent theoretical study delivered further contributions and showed that, in all cases,
the direct relation from perceived control was negative, such that higher levels of control were
linked to lower symptom levels. However, culture did influence the relation between control
and bipolar symptoms levels. Specifically, for the mediation model, perceived mastery was
most frequently implicated. Data were generally consistent the idea of a boost to the protective
effect of perceived control, with lower symptoms levels observed. There was only one excep-
tion to this pattern. High levels of perceived mastery predicted higher endorsed vertical indi-
vidualistic values which further predicted higher levels of bipolar symptoms. This latter
finding is consistent with previous findings involving behavioural measures of perceived con-
trol and a European sample [24]. There was less evidence for moderation effects, perhaps
unsurprisingly as this was a monocultural sample. Moderation was limited to perceived con-
straints and bipolar symptoms, such that for participants who did not endorse and disagreed
or strongly disagreed with horizontal individualist values, higher levels of constraints were cor-
related with higher symptom levels. However, for those who were either ambivalent or who
agreed with the same values, higher constraints were correlated with low symptom levels. In
the rest of the discussion, we discuss these findings in more detail as well as their theoretical
and practical implications.

In this Saudi sample, high levels of control directly predicted lower levels of depression and
bipolar symptoms. This direct relation was strong, and evident for general perception of con-
trol and both of its components, mastery and constraints. Thus, these findings lend support to
the traditional model. However, the current findings do not speak to cross-cultural contrasts
reported in other studies showing weaker relations in collectivist samples [22]. Here, however,
effect sizes for depression were large, albeit smaller for bipolar symptoms. The current data are
consistent with Steptoe et al.,’s analysis [23] which showed no attenuation of effect sizes across
cultures and suggests that the impact of perception of control on mental health is universal.

However, before continuing this discussion and, as a note of caution, we should note that
there is considerable variation in the manner in which control is measured across studies [40].
For example, single item survey measures [22], validated instruments [23] and behavioural
measures [24] have been used. In addition, numerous constructs have been related to per-
ceived control with terms such as locus of control and perceived control often used synony-
mously [40]. As an example, Cheng [28] reported that the relation between control and
anxiety was weaker in collectivist samples, though the relation with depression symptoms did
not differ. Interestingly, that particular meta-analysis involved locus of control measures (for a
description see [41]), which describe the control ‘orientation’ of individuals and their beliefs
that events are controlled internally (self-factors) or externally, as opposed to measuring the
extent of perceived control, and might explain some of the differences between the sets of find-
ings. In the current study, we were not only keen to look at control as a general construct, but
we also wanted to examine the components of mastery and constraint, in order to better
understand how culture intervenes in PCMHM.

Therefore, we tested two types of models. The first test was of a process-based account, a
values-based causal pathway to mood disorder symptoms. Perceived control is considered to
be a generalised belief based on fundamental learning processes, which influences values that
are assumed to be situationally based and not fixed, which in turn influences mood state. The
second model tested is a more conventional individual differences moderator model, which
assumes that the strength and direction of the control-symptom relation will be affected by the
values which a person endorses.

The mediator results showed that perceived mastery was related to cultural values on all
four dimensions (VI, HI, VC, HC), and this relation was positive. Perceived mastery refers to a
person’s perception of their own competence, that their behavior is effective [40], and that
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they can ‘do’ the behavior they want to engage in (“I can do just about anything I set my mind
to”) [27]. So, a person in this sample who rated their own competence highly was also more
likely to endorse items on self-reliance, to value winning, as well as valuing coworkers and
family-a generally positive set of values. These results also showed that the pathway from per-
ceived mastery to mood disturbance was most frequently mediated by cultural values in com-
parison to perceived constraints and general sense of control. For the most part, the results
were consistent with the idea that the endorsement of the values mentioned above enhanced
the pathway from perceived control to symptoms, in that they were associated with lower lev-
els of mood disturbance symptoms.

There was one exception to this pattern. In the pathway from mastery to bipolar symptoms,
results suggested that high levels of vertical individualism diminished the protective effect of
perceived control. This finding is consistent with our previous work carried out with European
samples [24]. In those studies, high levels of perceived control and individualist values (VI)
were consistently associated with increased euphoric symptoms of bipolar disorder. The mea-
sures of control used in that study were experimental with higher levels of perceived control
being consistent with illusory control, as participants rated a situation in which they had no
control. This suggests that the impact of vertical individualism on bipolar symptoms is consis-
tent across behavioural and psychometric measures, as well as across cultures. Clearly, how-
ever, given that the present study involves cross-sectional correlational data, they cannot be
taken as strong evidence for a causal pathway model.

In spite of this an interesting aspect of these findings supports the causal process version of
the PCMHM because perceived control was associated with the extent to which people
endorsed particular cultural values. In other words, situational factors, such as the control that
one perceives, influence the endorsement of values. This is not a new idea. For example, Trian-
dis [42] argued that people are capable of using different patterns of responding depending on
the situation they find themselves in. One example given is of group level interaction such as
when the “.. .ingroup is under attack from outsiders” ([42] p. 411). The current evidence is
consistent with the idea that an individual difference factor, such as perceived control, can also
influence a person’s values profile, and have a significant effect on their mood state. We do
note again, however, that whilst mediation models are based on a theoretical causal hypothesis,
it is not possible to provide strong evidence for the causal pathway using a correlational design.
Thus, any causal pathway conclusions should be treated with appropriate caution.

As noted above, this study did not aim to test cross cultural comparisons, although we did
test the individual difference, moderator version of the PCMHM. Within this collectivist sam-
ple, whilst there was enough variability in the endorsement of values such that there was evi-
dence of indirect effects, there was, perhaps unsurprisingly, less evidence of endorsed values
being a moderating factor in terms of the control-symptom relationship. This may suggest that
the population sampled was relatively homogenous, in relation for example, to a more multi-
cultural society in which there are distinct values-linked subgroups present. This is because
moderation is essentially an analysis of subgroups within a population. There was one excep-
tion to this where, for those disagreed with disagreed with HI values, high constraints strongly
predicted higher bipolar symptoms. Agreement with HI values produced the opposite though
weaker relationship. HI values are around a person valuing their own distinctive identity, with-
out wanting status [36]. Thus, high symptom levels are predicted when a person disagrees with
the value of that distinctive identity and feels that there are constraints on their ability to be in
control. It is interesting to note that the mediator and moderator models produced distinct
sets of findings, with perceived mastery model being mediated by VI and the perceived con-
straints model being moderated by HI. These findings link to our rationale for testing both
models and are consistent with the idea that the models are not mutually exclusive. We do
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note, however, that mediation and moderation aspects of the models are relatively weak in
comparison strong direct relationships between perceived control and symptoms.

Another note of caution is that testing control perceptions as the starting point of the
model is not the only possibility. Control perceptions could be a cause of altered mood or a
consequence, or both, and we do not claim to distinguish between these possibilities. It could
be argued, however, is that perceived control is one of the fundamentals of human functioning
and is driven by basic learning processes [8, 43]. Similarly, Skinner [25] argues that the conse-
quences of perception of control are cognitive, and that the sense of having control allows peo-
ple to retain access to higher order cognitive capacities. Thus, we argue here and report
evidence elsewhere [29] that the PCMHM can function as a causal pathway model. That being
said, this does not exclude or invalidate the moderator model. As tested in cross cultural stud-
ies, there are differences between groups of similar individuals in the control-symptom rela-
tionship. Here we observed this effect in constraint-control relationship. This further supports
the construct of perceived control, as composed of distinct components [31], and emphasises
the importance of testing these.

Conclusions

The current study adds to the literature on the links between perceived control and cultural
values. The findings here show that, in a sample derived from a collectivist culture, higher lev-
els of perceived control are generally consistent with lower levels of mood disturbance, and for
the most part, similar values seem to enhance this trend. This suggests that therapists using tra-
ditional CBT formulations in a collectivist setting can be confident of the applicability of this
approach. Specifically, however, in the case of clients with bipolar disorder, therapists should
be aware that cultural values linked to perceived control could influence symptoms, though of
course further research is needed. Taken together, the current findings suggest that cultural
values that are consistent with the positive effects of perceived control tend to be linked to
stronger positive effects of perceived control on mood disturbance. Collectivist values do not
seem to interfere with any mood enhancing effects of perceived control. These data should
reassure those who have had concerns about the applicability of individualistic theories to col-
lectivist client groups.

Supporting information

S1 Fig. The relationship between perceived control and Beck Depression Inventory (BDI)
Scores. NB. Significant pathways are indicated by solid lines. 95% confidence limits are given
in brackets.

(EPS)

S2 Fig. The relationship between perceived control and MDQ Scores. NB. Significant path-
ways are indicated by solid lines. 95% confidence limits are given in brackets.
(EPS)
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