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Abstract
We examined mediators of a multi-component positive psychology intervention for
healthy employees. We analyzed data from a randomized controlled trial involving 158
participants who were assigned to a six-session intervention program or a wait-list
control group. In total, 144 participants completed baseline and post-test assessment.
The mediating effects of positive emotions and psychological flexibility on treatment
outcomes mental well-being and resilience at post-test assessment were examined. We
also examined the influence of a range of moderators on the relationship between the
intervention and the outcomes. Mediator analyses showed that these improvements
possibly and partially work through increasing positive emotions. Psychological flex-
ibility could not be considered a mediator. However, due to inability to infer causality,
definite conclusions on the mediating effect of positive emotions cannot be drawn. In
relation to mental well-being, a significant moderating effect for ethnicity was found in
the intervention group.
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1 Introduction

Since the advent of the positive psychology movement, there has been a growing
number of studies investigating the effectiveness of positive psychology interventions
(PPIs) on mental well-being and mental disorders (Rusk and Waters 2013). PPIs are
interventions aimed at increasing positive feelings, behaviors, and cognitions, using
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evidence-based pathways or strategies to increase well-being (Schueller et al. 2014;
Schueller and Parks 2014). To date, several meta-analyses have examined the efficacy
of PPIs. The reported effect sizes on mental well-being varied considerably, from small
to large (Bolier et al. 2013; Chakhssi et al. 2018; Hendriks et al. 2018; Hendriks et al.
2019; Sin and Lyubomirsky 2009). This discrepancy can be attributed to the differences
in included studied, for instance the larger the number of studies in the meta-analysis,
the smaller the effect sizes on well-being. The meta-analysis by Sin and Lyubomirsky
(2009) included randomized and quasi-experimental studies and reported a large effect
size on well-being, whereas most other meta-analyses that included only randomized
studies reported small to medium effects on well-being. Region of origin also has a
moderating effect, with studies from non-western countries reporting larger effect sizes
than studies from western countries (Hendriks et al. 2018; Hendriks et al. 2019). While
many studies now have established the efficacy of PPIs, it is less clear what the
working mechanisms of PPIs are. Several studies have explored the presence of
mediators, i.e. variables that represent mechanisms or pathways through which an
independent variable is able to influence a dependent variable (Barron and Kenny
1986). Studies that focused on the relationship between PPIs and mental well-being
have identified the following factors as possible mediators: positive emotions (Li et al.
2017; Schiffrin 2014; Schotanus-Dijkstra et al. 2019; Tugade and Fredrickson 2004;
Vulpe and Dafinoiu 2012), empathy (Sandage and Worthington Jr. 2010), gratitude
(Emmons and McCullough 2003), goal setting (Otto et al. 2016), positive thinking (Yu
et al. 2015), self-efficacy (Toussaint et al. 2014), and psychological flexibility
(Kashdan et al. 2006). In contrast to studies on well-being, to date, there have only
been a few studies that examined the relationship between well-being interventions and
resilience (Abbott et al. 2009; Robertson et al. 2015; Sood et al. 2011). These studies
were conducted in western countries, and did not examine the role of mediators.

1.1 Positive Emotions

In this article, we firstly focus on positive emotions as a possible mediator, since several
models have suggested that increasing positive emotions is central if positive changes
in the ability to deal with adversities or mental wellbeing are to be attained. Building on
the work of Isen 1984, Isen et al. 1985, Isen et al. 1987), Fredrickson (2001) argued that
positive emotions expand people’s attention and cognition, which enables creative
problem solving and flexible thinking. Hence, positive emotions broaden a person’s
thought and action repertoire, which in their turn build durable, personal, physical, and
psychological resources (Fredrickson 2004; Fredrickson and Branigan 2005). Other
theoretical models have also identified positive emotions as a central element for
positive change. For instance, the hedonic adaptation model (Sheldon and
Lyubomirsky 2012), holds that a particular change in life, that is accompanied by the
experience of positive emotions, will result in an initial boost in well-being. Through
the occurrence of a number of positive events during a giving period (such as an
intervention) well-being can be maintained. The positive activity model suggests that
four particular elements of positive activities can increase well-being, namely (positive)
emotions, thoughts, behaviors, and need satisfaction (Lyubomirsky and Layous 2013).
Positive change can also be understood through the framework of the emotion regula-
tion theory. This theory suggests different emotion regulation strategies that can
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increase positive emotion (Quoidbach et al. 2015). Lastly, the synergetic change model
suggests that lasting changes in mental well-being depends on a complex, dynamic
interaction between various domains of psycho-social functions (Rusk et al. 2018). The
model covers five major domains, including positive emotions.

1.2 Psychological Flexibility

Psychological flexibility is another mechanism that may explain why positive changes
during interventions are achieved, but which has gained lesser attention in the academic
field compared to positive emotions. The concept of psychological flexibility has been
studied for over 50 years, under a numerous different names including ego-resilience
(Block 1961; Block and Block 2006), self- regulation (Carver and Scheier 2001), and
response modulation (Patterson and Newman 1993). Kashdan and Rottenberg (2010, p.
2) describe psychological flexibility as a dynamic process involving: (1) adaptation to
changing situational demands, (2) reconfiguring of mental resources, (3) shifting
perspective, and (4) balancing competing desires, needs, and life domains. They argued
that psychological flexibility is a key ingredient to psychological health, but that it has
largely been neglected by (positive) psychologists as a cornerstone for daily well-being.
Recently, Hinton and Kirmayer (2017, p. 3) have presented the flexibility hypothesis of
healing. According to this theory flexibility is “the ability to consider different actions,
adopt multiple cognitive frames, or “mindsets”, explore possibilities, and experience
diverse modes of being-in-world”. Drawing on their work in the field of anthropology
and cultural psychiatry, Hinton and Kirmayer (2016) argue that all healing practices
(western psychotherapy and indigenous practices alike), induce positive psychological
states marked by cognitive and emotional flexibility or an increased ability to shift
cognitive sets. Thus, (psychological) flexibility is a general mechanism that may also
explain the working of PPIs. It has been suggested that positive emotions may build
psychological flexibility, and that psychological flexibility in its turn generates positive
emotions (Cohn 2008; Ong et al. 2006; Tugade and Fredrickson 2004; Vulpe and
Dafinoiu 2012). For example, a study among US college students following the
September 11th terrorist attacks, demonstrated that students with high levels of ego
resilience (i.e. psychological flexibility) were better to rebound from adversity, and the
relation was mediated by positive emotions (Fredrickson et al. 2003). In view of the
relationship between positive emotions and psychogical flexibility, we chose psycho-
logical flexibility as a second major mediator.

1.3 Present Study

We conducted a randomized controlled trial among a group of employees with a multi-
ethic background in Paramaribo, Suriname (Hendriks et al. 2020). The current study
examines mediators of a multi-component positive psychology intervention. For prac-
tical reasons (e.g. limited attention span of the participants) we had to limit the number
of possible mediators we could measure in our study. We focused on two possible
mediators in the development of well-being and resilience, namely positive emotions
and psychological flexibility. Although there is a lack of literature, available studies
suggest positive emotions as a possible mechanism for change, as described earlier in
this paper. A qualitative study we conducted prior to the intervention, suggested that
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acceptance is a major character strength among the Surinamese (Hendriks et al. 2017),
and acceptance is one of the core processes to develop psychological flexibility (Hayes
2006). Also the ability to adapt to new circumstances was often mentioned as a reason
why Surinamese have been able to deal with economic and political adversities in recent
history. This led us to consider psychological flexibility as a possible mechanism. Both
potential mediators are linked to theoretical frameworks that attempt to explain how and
why PPIs can increase mental well-being. We hypothesize that both positive emotions
and psychological flexibility mediate the relation between the intervention and the
outcomes. In addition, we will also investigate moderators, i.e. variables on which the
effectiveness of any given treatment may depend (Kraemer et al. 2002).

2 Methods

2.1 Participants and Procedure

Employees from three companies in Paramaribo, Suriname were recruited. Potential
participants were screened by the human resource managers of the companies. The
inclusion criteria were as follows: (1) age between 18 and 60 years; (2) participants had
sufficient knowledge of the Dutch language to fill out questionnaires, read the training
manual, and participate in written exercises; (3) willing to participate in a weekly two-
hour program for six consecutive weeks. The study was a single-blinded parallel
randomized controlled trial with an active intervention group and a waiting list control
group. After screening, participants were randomly assigned to either the intervention
or the control condition, using the online program research randomizer (https://www.
randomizer.org). The assessment of the outcomes was done through self-report mea-
sures (paper-and-pencil tests). Baseline assessment was administered during an initial
informational session with all participants (T0), after which the participants received
the envelopes with the allocation details. One week after the initial session, the official
training program started for the intervention group. In total six sessions were conducted
in six consecutive weeks. After six sessions, post-test assessment was conducted for the
intervention group and the waiting list group (T1). After the intervention group finished
in the program, the participants in the waiting list condition started the intervention.
Follow-up measures (T2) were conducted at three months after the end of the training
sessions. Figure 1 provides an overview of the flow of participants.

2.2 The Intervention

The intervention program was named Strong Minds Suriname (SMS) and consisted of a
series of activities that involved exploring one’s positive emotions, engaging in new
activities, reframing negative thoughts and adopting a positive and adaptive mind-set.
Six weekly sessions were conducted and each session had a specific theme, namely (1)
gratitude; (2) positive emotions; (3) discovering strengths; (4) goal setting; (5) positive
thinking; (6) letting go: forgiveness, surrendering and prayer. Except for the first
informational sessions, each session started with psycho-education, followed by three
or four positive activities. The exercises were conducted by local coaches who prior to
the intervention received training. Exercises included a variety of prototypical positive
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psychology activities, including writing a gratitude letter (Seligman et al. 2006),
performing acts of kindness (Buchanan and Bardi 2010), identifying and using
strengths (Proyer et al. 2015), positive goal setting (Bolier et al. 2010), and practicing
forgiveness (Akhtar and Barlow 2016). Breathing exercises, expressing gratitude
through prayer, and silence meditation were also practiced. Voluntary homework
assignments included keeping a gratitude journal and paying a gratitude visit. Home-
work compliance was checked by the coaches at the beginning of the session following
the assignments, but not registered to avoid any distrust towards the coaches or fear for
repercussions. The duration per module was two to three hours, including a break.
Cultural adaptation was conducted according to a three phased process, following
guidelines for cultural adaptation as described by Domenech-Rodriguez and Wieling
(2004) and guidelines for the implementation of cultural sensitive cognitive behavioral
therapies (Hinton and Jalal 2014; Hinton et al. 2013; Hinton et al. 2012). During the
first phase, focus group meetings with human resource management representatives of
the participating companies were conducted, to select topics on well-being and resil-
ience that seemed relevant to the Surinamese context. During the second phase the
content of the original SRP training was adapted and new content was added. Addi-
tional focus group meetings focused on reviewing the content, semantic, conceptual,
and technical equivalence of the program and the measure instruments. During the third
stage of the adaptation process, the intervention was tested on a group of eight

Fig. 1 Flow chart of the participants
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employees from the participating companies. These employees were also trained as
coaches for the intervention. During the intervention the coaches were observed for
adherence to the training protocol. On the basis of their feedback, the training manual
and exercises were adjusted and the final version of the training was developed. For a
detailed description of the content of the intervention, see Appendix 1.

2.3 Outcome Measures

Mental well-being was measured with the Mental Health Continuum-Short Form
(MHC-SF) (Keyes 2005), a 14-item questionnaire that measures emotional well-being,
social well-being, and psychological well-being. The three-factor structure of the
MHC-SF and its reliability and construct validity have been validated in a range of
studies from non-western countries including Argentina (Perugini et al. 2017), Iran
(Joshanloo 2016), Korea (Lim 2014), and South Africa (Keyes et al. 2008). We used
the validated Dutch version, for which the structure, the reliability, and the discriminant
and construct validity also have been validated (Lamers et al. 2011). Participants had to
indicate the frequency of a range of experienced emotions over the past four weeks.
Item scores range from “never” (0) to “(almost) always” (5), with a higher mean score
indicating a higher level of well-being. Its Cronbach’s alpha in the present study was
.89 at pre-test, .92 at post-test, and .94 at follow-up assessment. Resilience was
measured with the Dutch Resilience Scale (RS-nl) (Portzky et al. 2010). This scale is
a Dutch adaptation of the Wagnild and Young Resilience Scale (Wagnild and Young
1993). The original version of the RS has been used in many non-western countries and
validation studies showed positive results on a variety of psychometric properties, for
example among populations in Brazil (Pesce et al. 2005), Mexico (Heilemann et al.
2003), Nigeria (Abiola and Udofia 2011), Sri Lanka (Munasinge 2012), and China and
Taiwan (Yang et al. 2012). Although a study on the validity of the Dutch version of RS
did not find strong evidence for a solid five factor structure, the Dutch version appears
to be valid and reliable (Portzky et al. 2010). The scale consists of 25 items that
measures two dimensions of resilience: personal competence and acceptance of self and
life. It uses a 4-point Likert scale with two anchoring statements from ‘strongly
disagree’ (1) to ‘strongly agree’ (4), with a higher mean score indicating a higher level
of resilience. Its Cronbach’s alpha in the present study was .90 at pre-test, .92 at post-
test, and .93 at follow-up assessment.

2.4 Mediator Measures

Positive emotions were measured with the Positive Affect subscale of the Positive and
Negative Affect Schedule (PANAS), a 20-item scale that measures two opposites of
mood (Watson et al. 1988). The PANAS appears to have adequate psychometric
properties (Crawford and Henry 2004). It is used widely across the globe and studies
show that the questionnaire is non-invariant between respondents from a collectivistic
cultural context (non-western countries) and those from individualistic cultural context
(western countries) (Weidong et al. 2004; Lee et al. 2020). We used the Dutch version
of the PANAS, for which the psychometric properties also appear to be solid (Engelen
et al. 2006). Items on the PANAS are rated on a five-point scale ranging from “little, or
not very much” (0) to “very much” (10), with a higher score indicating a higher level of
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positive or negative feelings and thoughts. Cronbach’s alpha for positive affect in the
present study was .86 at pretest, .86 at post-test, and .90 at follow-up assessment.
Cronbach’s alpha for negative affect was .84 at pretest, .86 at post-test, and .88 at
follow-up assessment. Psychological flexibility was measured with the Psychological
Flexibility Questionnaire (PFQ). The PFQ originally is a 20-item questionnaire that
measures five factors related to psychological flexibility: (1) positive perception of
change; (2) characterization of the self as flexible; (3) self-characterization as open and
innovative; (4) a perception of reality as dynamic and changing; (5) a perception of
reality as multi-faceted. The PFQ has not widely been used, and only one study
demonstrated its convergent validity and reliability (Ben-Itzhak et al. 2014). We
translated the questions to Dutch and selected all 13 questions of the first three factors.
We did not include questions pertaining to the last two factors. This was done on the
basis of feedback from a focus group meeting of psychologists in the context of the
cultural adaptation process. The questions from the PFQ on reality perception were
considered too complex and abstract for our target population (lower educated em-
ployees). Items of the PFQ are rated on a 6-point Likert-type scale from “not at all” (1)
to “very much” (6), with a higher score indicating greater psychological flexibility. Its
Cronbach’s alpha in the present study was .87 at pre-test, .92 at post-test, and .95 at
follow-up assessments. These findings are comparable to the reliability of the original
scale that reported a Cronbach’s alpha coefficient of .85.

2.5 Moderator Measures

The following demographic data from the participants were gathered: age, gender,
ethnicity (Afro-Surinamese, Hindustani, Javanese, Mixed, Amerindian, other), religion
(Christian, Islam, Hinduism, other, no religion), education level (lower, middle, or
higher), and company of employment (Intermed, Surinaamse Postspaarbank or Multi-
Electrical Systems). Levels of financial distress at baseline were measured, using the
InCharge Financial Distress/FinancialWell-Being Scale (IFDFW), an eight item scale
that measures levels of financial distress or financial well-being (Prawitz et al. 2006).
Levels were classified as either low, moderate, or high. Finally, the adherence of the
intervention group to the program was measured. Attendance to six sessions was coded
as a high level of adherence, attendance to four or five sessions as a moderate level of
adherence, and attendance to one, two, or three sessions as a low level of adherence.

2.6 Statistical Analyses

Missing data at baseline and post-test were imputed, using the estimation maximization
(EM) algorithm (Dempster et al. 1977). Mediator analyses were performed according to
the procedures as described by Preacher and Hayes (2008), using the PROCESS tool,
version 3.0 (Hayes 2012). Multiple mediator analyses were performed, by entering the
core processes (positive emotions and psychological flexibility) simultaneously in the
regression models, using model 4. In the analyses, X is the intervention condition
(coded 1 for the intervention group and 0 for the waiting list control group). Y is the
change in outcomes (increases in well-being and resilience), from T1-T0, and M is the
possible mechanism of change from T1-T0 (increases in positive emotions and flexi-
bility). For each path, unstandardized regression coefficients were calculated. Path a
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represents the effect of the intervention (X) on the mediator (M), and path b represents
the effect of the mediators (M) on the outcomes (Y). Path c represents the total effect of
the intervention (X) on the outcome (Y) and path c’ is the direct effect of the
intervention (X) on the outcome (Y), while partialling out the effect of the mediator
(M). The indirect effect of X on Y through M is calculated as the product of a and b
(ab), of which the bias corrected (BC) 95% were based on 5000 bootstrap samples.
Estimates are statistically significant at p < 0.05, or if the 95% CI did not contain zero
(Preacher and Hayes 2008). The moderator analyses were also conducted using the
PROCESS tool. Results were computed using model 1, with a 95% CI, using 5000
bootstrap samples. In the analyses resilience and mental well-being at post-test assess-
ment (T1) were the dependent variables (Y) and resilience and mental well-being at
baseline assessment (T0) were the independent variables (X). The potential moderators
were separately entered as moderator variables (W).

3 Results

3.1 Demographics

The mean age of the participants was 36.3 years (SD = 9.6 years) and 60% of the
participants was female. The largest ethnic group was the Javanese (42%), followed by
the Hindustani (25%), and the Afro-Surinamese group (15%). Participants of mixed
origins accounted for 17% of the population. The main religious backgrounds were
Christianity (42%), Islam (30%), and Hinduism (18%). The majority of participants
had a lower (46%) or intermediate educational level (42%). The Intermed group
(private healthcare company) provided 44% of the participants, the Surinaamse
Postspaarbank (savings bank) 29%, and Multi Electrical Systems (construction com-
pany) 27%.

3.2 Drop out

Initially, 173 participants were randomized. However, two days before the start of
program participation of fifteen employees from one company was cancelled, due to
unexpected changes in the working schedule. We defined drop-outs as participants who
completed the baseline assessment but who did not complete post-test and/or follow-up
assessments. In total, 158 participants completed the baseline assessment (T0), 144
(91%) completed the post-test assessment (T1) at seven weeks, and 120 (76%) the
three-month follow-up assessment (T2). There were 14 drop-outs (9%) between pre-
test and post-test. Between post-test and follow-up assessment 24 participants dropped
out (14%). The difference between drop-outs in the intervention group and waiting list
group was not significant. At the post-test assessment (T1), there was a significant
difference in age between drop-outs and completers (M = 46.1 vs 35.4, F(1–156) =
1.15, p < 0.001). In addition, we found that the average education level and income of
drop-outs was significantly lower. This indicates that employees with a low educational
level and low income were more likely to drop-out. At follow-up, we found no
significant differences between drop-outs and completers on any measured demo-
graphics. Further analysis showed that drop-outs significantly scored higher on
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resilience at pre-test than completer. This indicates that people with a higher level of
resilience were more inclined to drop-out.

3.3 Bivariate Correlations

Table 1 displays the bivariate correlations between mental well-being (that include the
subscales of the MHC-SF), resilience and the potential mediators. We found that all
correlations were significant and ranged from .29 to .89. Most correlations were
moderate to strong. High correlations were found between all different outcomes of
mental well-being. The correlations between the scales measuring resilience and the
potential mediators were higher than the correlations between the subscales of mental
well-being and the potential mediators. A low score was found between positive affect
and emotional well-being.

3.4 Multiple Mediation Models

We performed multiple mediation analyses. Table 2 shows the results from the
mediation analysis on mental well-being and resilience.

Figures 2 and 3 show the unstandardized regression coefficients on changes in
mental well-being and resilience, respectively. Coefficients of the a-paths on mental
well-being and resilience were significant for positive emotions (p < .01) but not for
psychological flexibility (p = .13). This implies that the intervention led to increased
levels of positive emotions, but not to an increase in psychological flexibility. All b-
paths were significant and show that positive emotions predicted mental well-being
(moderate effect) and resilience (small effect), and psychological flexibility predicted
mental well-being (large effect) and resilience (small effect). The intervention was
effective in increasing mental well-being and resilience, and this was still the case when
including the mediators (c’). The effect of including positive emotions and psycholog-
ical flexibility as mediators for mental well-being was larger, whereas the effect of these
mediators on resilience was small. The BC 95%CI of the specific indirect effect for
positive emotions for well-being did not contain zero (ab = .08, BC 95% CI = .01 to
.17), while it did contain zero for psychological flexibility (ab = .10, BC 95% CI = −.01
to .23) Regarding resilience, the BC 95% CI of the specific indirect effect for positive

Table 1 Bivariate correlations between potential mediators and outcome measures at baseline

(1) (2) (3) (4) (5) (6) (7)

(1) MHC-SF Mental well-being 1

(2) MHC-SF EMO Emotional well-being .78* 1

(3) MHC-SF SOC Social well-being .88* .56* 1

(4) MHC-SF PSY Psychological well-being .89* .60* .62* 1

(5) RS-nl Resilience .48* .40* .29* .54* 1

(6) PANAS-PA Positive affect .48* .33* .36* .52* .64* 1

(7) PFQ Psychological flexibility .52* .30* .40* .57* .65* .68* 1

*p < .001
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emotions also did not contain zero (ab = .04, BC 95% CI = .01 to .09), while it did
contain zero for psychological flexibility (ab = .02, BC 95% CI = −.01 to .06). This
suggests that positive emotions are a mediator for well-being and resilience, whereas
psychological flexibility is not a mediator. The total model explained 12% of the
variance in well-being and 26% of the variance in resilience.

3.5 Moderator Analysis

We found no significant interaction effects for any of the moderators on resilience at
post-test assessment. For mental well-being, a significant effect was found for ethnicity
in the intervention group (p = 0.03). This suggests that people from the Javanese ethnic
group benefited more from the intervention than Hindustani or people from mixed
ethnicity. The moderator x group interaction effects on mental well-being and resil-
ience are shown in Appendix 2

Table 2 Results from the multiple mediation analysis for effects of the intervention (Strong Minds Suriname)
versus wait-list group (T1-T0) on mental well-being and resilience

Mediators a b Total effect c Direct effect c’ Indirect effect a x b (95% CI) a

Mental well-being

Positive emotions .21** .37* .62*** .45*** .08 (.01–.17)

Psychological flexibility .13 ns .76*** .62*** .45*** .10 (−.01–.23)
Resilience

Positive emotions .21** .18 ** .23*** .18*** .04 (.01–.09)

Psychological flexibility .13 ns .13* .23*** .18*** .02 (−.01–.06)

Notes: *p < .05, **p < .01, ***p < .001, ns = not significant

Fig. 2 Multiple mediation positive emotions and psychological flexibility as mediators of the intervention
group versus wait-list group (T0-T1) on mental well-being Total effect (c-path) is given in parentheses. *p
< .05, **p < .01, ***p < .001, ns = not significant
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4 Discussion

The aim of this study was to investigate possible mechanisms of change of a culturally
adapted multi-component positive psychology intervention. We hypothesized that
positive emotions and psychological flexibility mediate the relationship between the
intervention program and mental well-being and resilience. The intervention used in
this study has previously shown to increasing well-being and resilience with large
effect sizes for mental well-being (d = 0.62, 95% CI = 0.30–0.94) and resilience
(d = .76, 95% CI = .43–1.09) (Hendriks et al. 2020). These results were in line with
earlier studies that reported improvements on mental well-being for MPPIs (Carr et al.
2016; Cullen et al. 2015; Feicht et al. 2013; Nikrahan et al. 2016; Proyer et al. 2016).
Multiple mediation analyses in the current study demonstrated that the intervention led
to increased levels of mental well-being and resilience at post-test, through its effect on
positive emotions. However, in the multiple mediation models, the percentages of the
variance in the outcomes were small, 11% in mental well-being and 26% for resilience,
respectively. Therefore, we conclude that the mediating role of positive emotions is
small. While several correlational studies have reported the meditating role of positive
emotions on well-being and resilience (Schiffrin 2014; Tugade and Fredrickson 2004;
Vulpe and Dafinoiu 2012), there is a lack of causal studies examining possible
mediators in PPIs. Recently, a RCT among 275 adults with suboptimal mental health
demonstrated that positive emotions, along with the use of strengths, optimism, self-
compassion, resilience and positive relations mediated the development of mental well-
being, during an 8-week multi-component PPI (Schotanus-Dijkstra et al. 2019). How-
ever, positive relations, self-compassion and optimism were the strongest predictors of
the efficacy of the intervention on mental well-being, anxiety and depression, and the
mediating effect of positive emotions were small. This finding is in line with the results
from our mediator analysis, suggesting a limited role for positive emotions as a possible
mechanism for change through a multi-component PPI.

Fig. 3 Multiple mediation positive emotions and psychological flexibility as mediators of the intervention
group versus wait-list group (T0-T1) on resilience Total effect (c-path) is given in parentheses. *p < .05, **p
< .01, ***p < .001, ns = not significant
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Our study did not find support for the hypothesis that psychological flexibility
played a mediating role between the intervention and well-being and resilience.
This outcome contrasts with findings from other studies that identified the
mediating role of psychological flexibility on mental well-being (Fledderus et al.
2013; Kashdan et al. 2006; Wicksell et al. 2010) and resilience (Ong et al. 2006;
Tugade and Fredrickson 2004; Vulpe and Dafinoiu 2012). Our study also dem-
onstrated that the intervention did not increase psychological flexibility. This
could be explained by the following. First, the intervention only contained two
sessions that each featured one exercise aimed at stimulating mental flexibility,
namely negative changing beliefs and practicing forgiveness (see Appendix 1). In
contrast, the expression of positive emotions was practiced in at least eight
exercises throughout the intervention. In addition, no psycho-education on the
importance of psychological flexibility in relation to mental well-being or resil-
ience was given, whereas the benefits of positive emotions were addressed in two
psycho-educative sections in the program. Second, perhaps increases in flexibility
were not possible due to a ceiling effect. During the period prior to our study,
participants had to deal with high inflation rates, 55% in 2016 and 22% in 2017
(KNOEMA 2018). The majority of the participants (65%) indicated that they
earned less than 270 US dollars per month. It is very likely that in order to adapt
to the financial changes, flexibility was already at a high level. In addition, it is
possible the cultural background of the participants is responsible for already high
levels of flexibility. In addition, the majority of the participants in our study also
had an East-Asian ethnic background (67%). People from East-Asian cultures tend
to value low arousal emotions (e.g. calmness, acceptance) more than people from
the West (Tsai et al. 2006) and emphasize adjusting one’s needs to those of their
social environment (Shin and Lyubomirsky 2017), which requires psychological
flexibility. Third, we used the PFQ questionnaire to measure psychological flex-
ibility, and this instrument was not validated among the Surinamese population.
During the cultural adaptation process of the intervention, seven questions were
omitted from the original questionnaire, based on feedback of a focus group of
Surinamese psychologists. This was due to the complexity of the questions, in
view of our participants who for a large part had a low educational level. Perhaps
the remaining were still complex, which could have led to extreme response style
bias (He et al. 2014).

Moderator analyses only identified the variable ethnicity as a significant moderator
in the relation between the intervention and mental well-being, suggesting that people
from the Javanese ethnic group benefited more from the intervention than Hindustani or
people from mixed ethnicity. This could be explained by the fact that the main trainer
of the intervention was from Javanese descent. As suggested by the common factor
theory (Frank et al. 1991), the relation between a therapist and a patient, is one of four
main factors that contribute to the efficacy of an intervention (Colijn et al. 2009). We
believe that this model is also applicable outside the realm of psychotherapy, i.e. to the
relation between a trainer and participants in any intervention. In our study, the main
trainer not only had a Javanese ethnic background, but was also the CEO of one of the
participating companies. He served as a positive role model in the Javanese community
in particular, and this could have influenced engagement and commitment among
Javanese participants.
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This study has several limitations. First, we did not establish a timeline for the
mediator and the outcomes, meaning that we did not measure positive emotions
before resilience and mental well-being. According to Kazdin (2007, 2009), this is
an essential requirement for demonstrating the effect of a mediator. Therefore, we
cannot ensure that the level of positive emotions changed before resilience and
mental well-being changed, so a definite causal relationship between the mediator
and the outcome cannot be established. It is possible that resilience and mental
well-being changed prior to the change in positive emotions. As Kazdin (2007,
2009) pointed out, a timeline problem is present in the vast majority of literature
that examined mediators of psychotherapy. We found this also to be the case in
positive psychology literature. Therefore, we recommend that studies that attempt
to discover causal effects for mediators in PPIs establish a clear timeline, i.e. the
measurement of the potential mediators should be conducted prior to the
outcomes.

Second, we limited our study to two possible mediators. Focus groups meetings
with HRM representatives of the participating companies and psychologists
brought forth the advice to limit the number of questionnaires/items, in light of
the low educational level of the participants and possible fatigue. Therefore, we
were limited in the number of constructs we could measure. There are other
processes that could play a mediating role in the development of resilience and
well-being in Suriname. For example, strengths and virtues that are related to
resilience, according to a previously conducted quantitative study in Suriname,
namely religiousness, hope, harmony, acceptance and perseverance (Hendriks
et al. 2017). Several theoretical frameworks and models have suggested other
possible mechanisms for positive change. We recommend that future mediator
studies focus on examining and operationalizing the mechanism for change that
are presented in specific/such models. In particular, the Synergetic Change Model
(SCM) (Rusk et al. 2018) is the most elaborate model today. The five domains of
the SCM may correspond to specific mediators. Emotions is one of the major
domains, and as described in this article, several studies have indeed identified
positive emotions as mediators. Other mechanisms may correspond to the different
domains of the SCM. For example, change in character strengths and virtues, as
conceptualized by Values-In-Action (VIA) strengths classification system (Proctor
et al. 2011), could be a possible mechanism, and is related to the domain ‘virtues
and relationships’ of the SCM.

Third, we did not study the effects of demand characteristics. We could not
disguise the purpose of the intervention, which was to increase resilience and
well-being of the participants. However, several measures were taking to minimize
possible effects of demand characteristics. The coaches who delivered the program
to their co-workers were instructed not share their experiences with the participant
outside the program during the trial. Participants in the intervention group were
also instructed not to share experiences (including exercises) with colleagues that
were in the waiting list condition. In addition, two researchers were present at the
training, but interpersonal contact was minimalized. Finally, the intervention
group and the waiting list group received the training under similar circumstances
(e.g. same location, same trainers, on the same days and times, same training
materials).
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Fourth, we used self-report questionnaires in Dutch, and these questionnaires were
not validated within the local context. Although Dutch is the official language in
Suriname, the spoken language during the intervention was mostly Sranang Tongo,
an English-based creole language. Some questions in the instruments of measure may
have been too complicated for participants with a limited Dutch language comprehen-
sion, and this may have biased the outcomes. This could, for example, lead to extreme
or midpoint response style bias (He and van de Vijver 2012), or acquiescence bias
which is more likely to occur among people with low socioeconomic status in
collectivistic cultures (Harzing 2006). In order to limit possible bias, the questionnaires
were checked for content, semantic, and conceptual equivalence, and were tested
among a small group of employees prior to the intervention. During the assessment,
participants could ask for assistance from local coaches, if they had difficulties
understanding questions. Despite these measures, bias still may have played a role.
For future research we recommend measuring outcomes in non-Western countries
should preferable be done using questionnaires that are validated in the corresponding
country. If this is not possible due to financial or other limitations, questionnaires
should be at least checked for content, semantic and conceptual equivalence.

5 Conclusion

The past decade there has been an increasing amount of randomized studies have
demonstrate the positive effects of positive psychology interventions (PPI) on
mental well-being. However, few studies have focused on the mechanisms that
may explain why positive changes are reported. To fill this gap in the research, we
examined possible mediators of a cultural adapted multi-component PPI that was
effective in increasing resilience and mental well-being among employees in
Suriname (Hendriks et al. 2020). Mediator analyses showed that these improve-
ments possibly and partially work through increasing positive emotions. This adds
to the evidence that increasing positive emotions contributes to increased well-
being. However, due to the absence of a timeline during measurement definite
conclusions on the mediating effect of positive emotions cannot be draw. We did
not find a possible mediating effect for psychological flexibility, perhaps because
the intervention did not include sufficient exercises that focused on increasing this
outcome. Future studies should investigate other possible mechanisms for lasting
positive change, in order to develop the most efficacious combinations of com-
ponents within multi-component PPIs that take into account the cultural back-
ground of the participants in the intervention.
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Appendix 1: Overview of the sessions and activities of the Strong
Minds Suriname program

Table 3 Overview of the sessions and activities of the Strong Minds Suriname program

# Sessions Positive activities

1 Be grateful Gran Tangi: wees
dankbaar

• Psycho-education on gratitude

• Relaxation, breathing exercise (i)

• Writing down a gratitude statement (i)

• Verbally expressing gratitude (g)

• Writing a gratitude letter (i)

• Closing moment: verbal expression of positive emotions (g)

• Home work (optional): gratitude visit (i), three good things (i)

2 Positivity starts with you Positiviteit
begint bij jezelf

• Psycho-education on positive and negative emotions (i)

• Relaxation, breathing exercise (i)

• Reflection on homework assignments (g)

• Discovering and discussing positive and negative emotions (g)

• Outdoor random acts of kindness and presentation (g)

• Closing moment: verbal expression of positive emotions (g)

• Home work (optional): gratitude visit (i), three good things (i),
random acts of kindness at home or work (i)

3 Developing your own strengths
Bouw aan je sterke kanten

• Psycho-education on strengths

• Relaxation, breathing exercise (i)

• Reflection on homework assignments (g)

• Discovering strengths (g)

• Creating a strength symbol/strength word cloud (g)

• Closing moment: verbal expression of positive emotions (g)

• Home work (optional): gratitude visit (i), three good things (i),
random acts of kindness at home or work, using strengths at
work or at home (i)

4 Your goals are attainable Jouw
doelen zijn haalbaar

• Psycho-education on goal setting (SMART goals)

• Physical exercise (i)

• Reflection on homework assignments (g)

• Discussion on goal setting, Checking and developing a SMART
goal

• Closing moment: verbal expression of positive emotions (g)

5 Over coming your problems Je
problemen overwinnen

• Psycho-education on Adversity/Belief and Consequences

• Written exercises in changing negative to positive beliefs

• Closing moment: verbal expression of positive emotions (g)

6 Let it go Laat het los • Psycho-education on forgiveness and spirituality

• Moment of silence: exercise in thoughtless awareness (i)

• Forgiveness exercise (writing and verbal expression) (g/i)

• Expressing gratitude through prayer and surrendering (i)

• Closing moment: verbal expression of positive emotions (g)

(i): individual exercise; (g): group exercise
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Table 5 Moderator analyses of mental well-being (moderator x group interaction effects)

MHC –SF at post-test MHC –SF at 3-month follow-up

Demographic b 95%CI p b 95%CI p

Age .000 −.014–.014 .986 −.010 −.024–.004 .154

Gender .122 −.132–.376 .948 −.137 −.386–.111 .276

Ethnicity −.119 −.225 - -.012 .030* .020 −.089–.127 .720

Religion −.045 −.117–.027 .218 −.047 −.112–.023 .187

Education .133 −.070–.337 .197 .050 −.152–.252 .626

Company −.071 −.216–.073 .331 −.067 −.210–.075 .354

Financial stress .005 −.069–.079 .890 .055 −.013–.123 .110

Adherence .110 −.090–.303 .286 −.001 −.199–.197 .991

MHC-SF =Mental Health Continuum Short Form. B refers to the unique contribution of the interaction item
(moderator x group) in the prediction of the RS-nl after controlling for the separate effects of group and
moderator, and RS-nl at baseline

*significant at 95% CI

Table 4 Baseline characteristics of participants in the intervention group, control group and the total sample

SMS (n=80) WL
(n = 78)

Total
(n = 158)

SMS
(n = 80)

WL
(n = 78)

Total
(n = 158)

Age, M (SD) 36.2 (9.4) 36.5 (9.9) 36.3 (9.6) Companies, n (%)

Gender, n (%) InterMed 35 (44.9) 35 (43.8) 70 (44.3)

Male 38 (48.8) 25 (32.1) 63 (39.9) SPSB 28 (35.9) 17 (21.3) 45 (28.5)

Female 42 (51.2) 53 (67.9) 95 (60.1) MES 15 (19.2) 28 (35.0) 43 (27.2)

Ethnicity, n (%)

Javanese 39 (48.8) 27 (34.6) 66 (41.8) Education, n (%)

Hindustani 18 (22.5) 22 (28.2) 40 (25.3) Lower 44 (55.0) 31 (39.7) 75 (47.5)

Afro-Surinamese 6 (7.5) 18 (23.1) 24 (15.2) Middle 29 (36.3) 36 (46.2) 65 (41.1)

Mixed 17 (21.3) 10 (12.8) 27 (17.1) Higher 7 (8.8) 11 (14.1) 18 (11.4)

Amerindian 0 (0.0) 1 (1.3) 1 (0.6)

Monthly net salary in US dollars Religion, n (%)

< $ 135 18 (22.5) 13 (16.7) 31 (19.6) Christian 30 (37.5) 36 (46.2) 66 (41.8)

$ 135 - $ 270 37 (46.3) 35 (44.9) 72 (45.6) Islam 24 (30.0) 23 (29.5) 47 (29.7)

$ 270 - $400 11 (13.8) 13 (16.7) 24 (15.2) Hinduism 15 (18.8) 14 (17.9) 29 (18.4)

$ 400 – $ 530 9 (11.3) 10 (12.8) 19 (12.0) Javanism 3 (3.8) 0 (0.0) 3 (1.9)

> 530 5 (6.3) 7 (9.0) 12 (7.6) None 8 (10.0) 5 (6.4) 13 (8.2)

Adherence, n (%)

High 46 (57.5)

Moderate 17 (21.3)

Low 17 (21.3)

SMS = Strong Minds Suriname intervention group; WL =Wait-list control groupInterMed = Intermed Caribe
N.V.; SPSB= Surinaamse Postspaarbank; MES =Multi-Electrical Systems N.V

Appendix 2: Supplemental material: Moderator analysis
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