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Abstract
Character strength-based interventions are an effective positive psychology approach in
increasing happiness and reducing depression. However, little is known about whether the
character strength-based interventions remain effective over an extended time period of
1 year, and why these activities (e.g., Identifying signature strengths and Using signature
strengths in a new way) work. To address these issues, a 1-year randomized controlled
intervention was conducted to examine the serial mediating role of strengths knowledge
and strengths use. A hundred first-year students were randomly assigned into the intervention and the waiting-list control groups. The intervention group participated in four activities within a 90-min course and was encouraged to continue self-practice of the strengthsrelated activities after the intervention period. Immediate, short-term (i.e., 1 week), and
long-term (i.e., 1 year) effectiveness were examined. Participants in the intervention group
showed significant increase in thriving and decrease in negative emotional symptoms in
the short term, but no effect was found for the control group. The long-term effects of
thriving and negative emotional symptoms were insignificant for two experimental groups.
Strengths use partially mediated the effectiveness of the intervention, but strengths knowledge did not significantly predict the outcomes. In conclusion, the character strength-based
intervention can be an effective approach to improve the mental health of the first-year students. More attention should be paid to strengths use when practitioners design a character
strength-based intervention.
Keywords Positive psychology · Character strength · Long-term effects · Strengths
knowledge · Strengths use · Mediator

* Wenjie Duan
duan.w@outlook.com
1

Pedagogy of Life & Practice Institute, Wuhan University, Wuhan, China

2

Wuhan University, Wuhan, China

3

City University of Hong Kong, Hong Kong, China

13

Vol.:(0123456789)

W. Duan et al.

1 Introduction
Character strength is defined as a family of widely-valued positive traits for feeling, thinking and behaving with the purpose of achieving fulfillment and happiness (Quinlan et al.
2012; Peterson and Seligman 2004). The main strategies of character strength-based interventions involve the identifying and applying of an individual’s signature strengths (Seligman et al. 2005). As a widely-used positive psychology approach, character strength-based
interventions can reliably promote wellbeing and reduce negative emotions. For example,
Duan et al. (2014) conducted a character strength-based intervention to promote life satisfaction among Chinese undergraduates. Results showed significant increase in life satisfaction of participants at both short-term (9-week) and long-term (18-week) follow-up tests.
Proyer et al. (2015a) found that both using signature strengths and using lesser strengths
can increase happiness at the post-measure as well as at the 3-month follow-up. Wellenzohn et al. (2016) designed an applying humor intervention and found that this intervention
is effective in enhancing happiness for up to 6 months and was also effective for reducing depression during the 1-month follow-up. Proyer et al. (2014) found that the Using
signature strengths in a new way strategy was associated with an increase in happiness in
6-month follow-up test. Overall, many empirical studies supported that character-strengthinterventions indicate desirable short- and long-term effects on increasing happiness and
reducing negative emotions. However, little is known about whether the character strengthbased interventions remain effective over an extended time period of 1 year, and why these
activities (e.g., Identifying signature strengths and Using signature strengths in a new way)
work.
Previous studies indicated that participants’ continued self-practice after intervention
period is a critical factor that causes the long-term effectiveness. Seligman et al. (2005)
suggested participants’ adherence to intervention and continued exercises mediates the
positive outcomes at follow-up tests. Proyer et al. (2015b) also demonstrated that continued self-practice predicts the increases in happiness and decreases in depressive symptoms 3.5 years after completing the intervention. Therefore, participants who spontaneously engaged in the intervention activities beyond the required intervention period can
continue to benefit from the intervention activities (Seligman et al. 2005). Although the
character strength-based intervention is time-limited and defined, it allows participants to
make behavioral changes on their own which can lead to sustainable changes in outcomes.
Expecting that the character strength-based intervention remains effective 1 year later is
realistic. This study reported short—(i.e., 1 week) and long-term (i.e., 1 year) follow-up
tests of participants from a successful single-session character strength-based cognitive
(SCBC) intervention (Duan and Bu 2017b). We encouraged participants to continue the
self-practice of intervention activities after the intervention so that we could examine the
long-term effectiveness of the character strength-based intervention.
Another critical topic is the mechanism by which the character strength-based intervention works. After demonstrating the effectiveness of character strength-based interventions, some researchers have already started to ask “How does intervention work?”
rather than “Does intervention work?” (Linley et al. 2010). Existing studies used
Strengths Knowledge and Strengths Use as possible active ingredients of the character
strength-based intervention. Strengths knowledge refers to the “awareness and recognition of one’s strengths” (Govindji and Linley 2007), whereas strengths use refers to the
extent to which people “use their strengths in a variety of settings”. Niemiec (2013)
concluded an “Aware-Explore-Apply” model of character strength-based intervention.
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Basically, three steps are used in character strength-based intervention: (1) An instructor helps clients become increasingly aware of their existing character strengths; (2) the
instructor assists clients to dig deep in exploring their strengths; (3) The participants
apply an action plan or goal targeted to improve a particular strength. The model shows
that identifying strengths serves as a “launching point” (Shankland and Rosset 2017)
for the other strength-based activities. Strengths knowledge likely functions as a necessary pre-condition for strengths use. Previous studies showed that both strengths knowledge and strengths use are significantly associated with each other and with wellbeing
(Govindji and Linley 2007). A pilot study (N = 18) showed that raising awareness of
strengths and using strengths produced significant increases in psychological wellbeing
and engagement (Minhas 2010; Govindji and Linley 2007). Another intervention helps
students elevate their life satisfaction by developing strengths knowledge, identifying
their own strengths and spotting others’ strengths (Proctor et al. 2011). A later study
demonstrated that self-determination theory and goal theory can possibly explain the
mechanisms of strength-based interventions (Quinlan et al. 2012). Self-determination
theory holds that strengths knowledge and strengths use can satisfy an individual’s psychological needs, raise self-motivation and enhance engagement and well-being (Quinlan et al. 2012; Ryan and Deci 2000). Goal theory indicates that valued goal-setting
can encourage strengths use (Quinlan et al. 2012). However, these studies did not sufficiently distinguish the role of strengths knowledge and strengths use in different stages
of character strength-based interventions (i.e., identifying one’s strengths vs. using
one’s strengths).
The Cognitive Behavioral Therapy (CBT) terms may provide an alternative perspective
to understand the mechanisms of character strength-based interventions. CBT is a problem-focused and action-oriented therapy aiming at helping participants change maladaptive cognitions (e.g., thoughts, beliefs, and attitudes), developing enduring skills, and then
causing changes in behaviors (Karwoski et al. 2006; Schacter et al. 2010). The CBT model
uses six phases: (1) psychological assessment, (2) reconceptualization, (3) skills acquisition, (4) skills consolidation and application training, (5) generalization and maintenance,
and (6) post-treatment assessment follow-up (Gatchel and Rollings 2008). The process of
character strength-based intervention is in accordance with the CBT model. The activities
of character strength-based intervention reflect the CBT core contents and skills (e.g. cognitive restructuring, setting goals, and scheduling pleasant activities). For example, a single-session Character strength-based Cognitive Intervention (Duan and Bu 2017b) clearly
divides the intervention into two successive but separated sections (i.e., cognition section
and behavior section). The first section assists participants in promoting cognition of their
own character strengths and the second one focuses on using character strengths in their
daily life. The results demonstrated that the intervention helps first-year students promote
wellbeing and alleviate negative affect (Duan and Bu 2017b). Both interventions highlights
the effectiveness of cognition and behavior during the process. It can be found that character strength-based intervention and CBT share some conceptual and technical overlap.
The current study aimed at examining the 1-year long-term effectiveness of the SCBC
intervention and the mechanisms by which it worked. Based on the preceding rationale
and previous findings, we further hypothesized that the effectiveness of this intervention
on outcomes were sequentially mediated by strengths knowledge and strengths use. The
results can shed light on potential mechanisms of character strength-based interventions.
The results will help researchers and practitioners obtain an improved understanding of the
maintenance and mechanisms of the intervention. This study will also offer a compelling
rationale to conduct quality interventions in an academic setting.
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2 Method
2.1 Participants
A power analysis was performed to determine the sample size needed to assess the effect
of the intervention. A previous meta-analysis of positive psychology interventions (PPIs)
indicates that medium-sized effects are observed for wellbeing (r = 0.29) and depression
(r = 0.31) (Sin and Lyubomirsky 2009). Thus, the total sample should consist of at least 98
participants who complete four measurements with an alpha of 0.05 and a power of 0.80.
Participants were 100 first-year students [age: M = 18.12, SD = 0.72, F (1, 98) = 1.70,
p = 0.20; gender ratio: χ(1, N = 100) = 0.04, p = 0.84] from Wuhan University, China,
majoring in sociology. All participants were in good health without severe psychotic symptoms or substance abuse and had not taken part in any other similar interventions before
they volunteered for this intervention. All participants were single and lived on campus.
Computerized random number generators were used to assign participants to the intervention group (IG) and waiting-list control group (CG). All students were asked to take pretest, post-test, as well as 1-week and 1-year follow-up tests, but 24% of students dropped
out during the intervention period. Thus, the total sample used to perform mediation analysis were 76 first-year students (37 for IG, 39 for CG). No age and gender differences were
found between IG and CG [age: M = 18.22, SD = 0.65, F (1, 74) = 0.17, p = 0.25; gender
ratio: χ(1, N = 76) = 3.37, p = 0.07]. One-year follow-up data of the 38 participants were
collected (19 for each group) to test for long-term effectiveness. No age and gender differences were found between the IG and CG [age: M = 18.29, SD = 0.61, F (1, 36) = 0.67,
p = 0.43; gender ratio: χ(1, N = 38) = 0.95, p = 0.33]. Ethics approval was provided by
Wuhan University. Figure 1 illustrated the flow chart of the intervention.

2.2 Procedures
Full details of the procedures and methods of the randomized trial can be found in Duan
and Bu (2017b). A brief description is provided in this study. One week before the intervention, participants were asked to take a baseline test and completed an inventory to
assess character strengths (i.e. Chinese Virtues Questionnaire and a short Three-dimensional Inventory of Character Strengths) (Duan and Bu 2017a; Duan et al. 2012). This pretest could be considered as the psychological assessment phrase of the CBT model.
The intervention was a 90-min course including four parts. The first part was called
Identifying Character Strengths (Duan and Bu 2017b). In this part, the instructor introduced the definition and meaning of each character strength, so that participants would
develop their cognition and knowledge of character strengths. The second part was called
Character Strengths 360° (Duan and Bu 2017b), during which participants identified their
top five strengths with the help of outside observers. In the third part (i.e., Signature Character Strengths) (Duan and Bu 2017b), the individualized report of the inventory results
was provided to participants. On the basis of the first parts and their individualized reports,
participants were asked to choose one or two strengths as their signature strengths. In the
fourth part (i.e., Nominate Goals) (Duan and Bu 2017b), the instructor introduced activities that students could conduct in their daily life to consolidate their character strengths.
Then they were asked to set goals and chose activities related to their signature strengths.
The 90-min course could be regard as a cognition stage. The course focused on individual character strengths exploitation and aimed at assisting participants in setting goals and
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follow-up

follow-up

(N = 19)

(N = 19)

Dropped out (N = 20)
No reason (N = 20)

Data analysis

Fig. 1  Flow chart of the intervention procedure

structuring daily activities. This stage reflected the reconceptualization and skills acquisition phrases of the CBT model.
At the end of the course, participants took the post-test immediately, and they were
asked to use their signature strengths for 1 week. In the following week, they were free
to ask the instructor if they had any questions about their activities. The following week
was the behavioral stage, during which students implemented activities and fulfilled their
goals. The behavioral stage reflected the fourth and fifth phrases of the CBT model (i.e.
skills consolidation and application training, and generalization and maintenance). After
they completed the 1-week follow-up test, the students were also encouraged to continue
the activities in their daily life. The post-test and follow-up test could be taken as the posttreatment assessment follow-up phrase of CBT model.
Students in the CG did not participate in the 90-min course, nor did they engage in
any other similar intervention. They were told that they would participate in the intervention next year. They continued on their routine courses and engaged in the normal activities offered by the school. The school counselor communicated with all students in both
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groups regularly to track their psychological conditions. The intervention was conducted
by a properly trained social work student with practical experiences in running group work
and PPIs. The instructor followed the intervention protocol to ensure the intervention sufficiency. The entire intervention was supervised by the first author, an associate professor
specializing in character strengths and positive psychology.

2.3 Measures
2.3.1 Strengths Knowledge and Strengths Use
Strengths Knowledge Scale (SKS) and Strengths Use Scale (SUS) were employed to measure the awareness and use of participants’ character strengths (Govindji and Linley 2007).
The 8-item SKS (e.g., “I know when I am at my best”) and 14-item SUS (e.g., “I always try
to use my strengths”) are in form of a 7-point Likert scale ranging from strongly disagree
to strongly agree. Both SKS (Cronbach’s alpha = 0.89) and SUS (Cronbach’s alpha = 0.95)
exhibited a high internal consistency (Govindji and Linley 2007). The Chinese version
excluded an item from the original version of SKS because that item (i.e., “I have to think
hard about what my strengths are”) indicated insignificant loading on the strengths knowledge factor (loading = − 0.007) (Duan et al. 2017). The 7-item SKS and 14-item SUS also
showed good psychometric characteristics (internal consistency reliability for the SKS
[ω = 0.925] and SUS [ω = 0.959]) (Duan et al. 2017). In the present study, the Cronbach’s
alphas of SKS and SUS were more than 0.86 and 0.83, respectively.

2.4 Thriving
Brief Inventory of Thriving (BIT) was used to evaluate the level of thriving, a concept of
comprehensive wellbeing (Su et al. 2014). This 10-item (e.g., “What I do in life is valuable
and worthwhile”) self-report scale is in form of a 5-point Likert scale (1 = strongly disagree
to 5 = strongly agree). The total score of all items represents the level of thriving. A high
score means a high level of thriving. BIT showed a good internal consistency coefficient
(more than 0.90) (Su et al., 2014), and the Chinese version also exhibited good psychometric characteristics (Cronbach’s alphas > 0.85) (Duan et al. 2016). In the present study, the
Cronbach’s alpha was more than 0.83.

2.5 Negative Emotional Symptoms
Depression Anxiety Stress Scale of 21-items (DASS-21) (Lovibond and Lovibond 1995b)
is a self-report measure 1-week state negative emotions. Each item is in the form of a
4-point Likert scale (0 = did not apply to me at all, 3 = applied to me very much). This scale
consists of three 7-item subscales, which assess the depression, anxiety and stress symptom (e.g., “I couldn’t seem to experience any positive feeling at all”). The DASS manual
suggests that adding the three DASS scores is a possible and sensible means to generate a
composite measure of negative emotional symptoms (Lovibond and Lovibond 1995a). The
factor structure of the subscales are stable, and they show good psychometric characteristics (0.82 for depression, 0.90 for anxiety, and 0.83 for stress) (Henry and Crawford 2005).
The Chinese version among the college population also indicates high internal consistency
(0.83, 0.80, and 0.82 for the depression, anxiety, and stress subscales, respectively) (Wang
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et al. 2015). In the present study, the Cronbach’s alpha of the composite DASS scale and all
subscales was more than 0.83.

3 Results
3.1 Long‑Term Effectiveness of the Intervention
A total sample of 38 participants was employed to test the effectiveness of the intervention.
Means and standard deviations for thriving and negative emotional symptoms at pre-(T1),
post- (T2), and 1-week follow-up (T3) tests were listed in Table 1. Repeated-measures
analyses were performed with thriving and negative emotional symptoms set as dependent variables at the four time points (with-subject factor) and two groups as the betweensubject factor (Table 1). Post-hoc tests were used to estimate specific between-group differences. A series of paired sample t-tests were conducted for testing specific within-group
differences separately for the IG and CG. The significance level was set at p < 0.05, and the
measure of effect size was partial eta-squared (η2p).
For thriving, the thriving level of the IG increased after the intervention but decreased
after 1 year, whereas the thriving level of the CG stayed relatively stable and at a lower
level than the IG (Fig. 2). Repeated-measures analyses showed a substantial effect for
group [F (1, 36) = 4.46, p = 0.04, η2p = 0.02], suggesting that the thriving of the IG changed
more significantly than that of the CG. The post hoc test indicated significant differences
between the experimental conditions at post-test [F (1, 36) = 10.71, p = 0.002, η2p = 0.23]
and 1-week follow-up test [F (1, 36) = 5.08, p = 0.03, η2p = 0.13] but no significant differences between the experimental conditions in 1-year follow-up test [F (1, 36) = 0.61,
p = 0.44, η2p = 0.02]. Repeated-measures analyses showed no significant effect for time
[F (1, 36) = 0.69, p = 0.56, η2p = 0.02], and the interaction between time and group [F (1,
36) = 1.87, p = 0.14, η2p = 0.05] was also insignificant. Nevertheless, the results of paired
sample t-tests revealed a significant effect for the IG, wherein participants in this group
scored significantly higher on the thriving at T2 [M = 3.90, SD = 0.47, t(18) = − 3.73,
p = 0.002] and T3 [M = 3.92, SD = 0.45, t(18) = − 2.38, p = 0.03] compared with T1
(M = 3.70, SD = 0.47). However, no significant results of t test on the thriving of the IG
were found between T1 and T4 [M = 3.66, SD = 0.46, t(18) = 0.49, p = 0.63]. No significant
difference was found for the CG on the thriving at T2 [M = 3.47, SD = 0.39, t(18) = 0.99,
p = 0.33], T3 [M = 3.44, SD = 0.46, t(18) = 0.82, p = 0.54] and T4 [M = 3.50, SD = 0.79,
t(18) = 0.25, p = 0.80] compared with T1 (M = 3.55, SD = 0.44). Overall, the results showed
that this intervention had immediate and short-term effectiveness for promoting wellbeing
of first-year students, but the effectiveness were not maintained for a long time.
For negative emotional symptoms, the negative emotional level of the IG declined
after the intervention but increased to a higher level after 1 year. On the contrary, the
negative emotional level of the CG was maintained at a higher level than the IG with
fluctuations (Fig. 3). Repeated-measures analyses yielded a significant group effect [F
(1, 36) = 5.89, p = 0.02, ηp2 = 0.14], suggesting that the negative emotional symptoms of
the IG changed more significantly than that of the CG. The post hoc test indicated a
significant difference between the experimental conditions at post-test [F (1, 36) = 0.47,
p = 0.01, ηp2 = 0.17] and 1-week follow-up test [F (1, 36) = 17.55, p < 0.01, ηp2 = 0.33]
but no significant difference at 1-year follow-up test [F (1, 36) = 0.05, p = 0.83,
ηp2 < 0.01]. The results of repeated-measures analyses indicated that the interaction
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1.10

− 0.88

3.90 (0.39)
3.47 (0.39)

1.42 (0.30)
1.74 (0.42)

d

1.30 (0.31)
1.84 (0.47)

3.92 (0.45)
3.44 (0.46)

M (SD)

− 1.36

1.05

d

1-week follow-up

1.71 (0.55)
1.76 (0.50)

3.66 (0.46)
3.50 (0.79)

M (SD)

F

3.57*

0.09

0.02

η2p

Main time effect

0.25 0.69

− 0.1

d

1-year follow-up

0.74

0.50

1−β

5.89*

4.64*

F

0.14

0.11

η2p

**p < 0.01

*p < 0.05

IG Intervention Group; CG Control Group

0.65

0.54

1−β

Main group effect

Time = tests of within-subjects effects; Group = tests of between-subjects effects; Time × Group = the interaction effects between time and group

IG
3.70 (0.47) 0.33
CG 3.55 (0.44)
Negative emotional symptoms
IG
1.57 (0.32) − 0.38
CG 1.71 (0.41)

Thriving

M (SD)

M (SD)

d

Posttest

Baseline

6.71**

1.87

F

0.16

0.05

η2p

0.96

0.91

1−β

Time × group interaction effect

Table 1  Descriptive statistics of the variables with effect size and repeated-measures analyses of the variables in experimental groups for intervention effectiveness analysis
(N = 38)
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Fig. 2  Levels of thriving in the experimental conditions at the four time points. Notes: T1 = Pre-test
T2 = post-intervention test; T3 = 1-week Follow-up test; T4 = 1-year Follow-up test

Fig. 3  Levels of negative emotional symptoms (NES) in the experimental conditions at the four time points.
Notes: T1 = Pre-test T2 = post-intervention test; T3 = 1-week Follow-up test; T4 = 1-year Follow-up test

effect (Group × Time) [F (1, 36) = 6.71, p < 0.01, ηp2 = 0.16] was also significant, suggesting that the changes in negative emotions in the IG significantly exceeded those in
the CG during the intervention period. Repeated-measures analyses yielded a significant
time effect [F (1, 36) = 3.57, p = 0.02, ηp2 = 0.09] as well. The results of paired sample
t-tests revealed a significant effect for the IG, wherein participants in this group scored
significantly lower on the negative emotions at T2 [M = 1.42, SD = 0.30, t(18) = 3.60,
p = 0.002] and T3 [M = 1.30, SD = 0.31, t(18) = 5.07, p < 0.001] compared with T1
(M = 1.57, SD = 0.32). However, no significant results of t test on the negative emotions
of the IG were found between T1 and T4 [M = 1.73, SD = 0.44, t(18) = − 2.14, p = 0.05].
No significant difference was found for the CG on the negative emotional symptoms at
T2 [M = 1.74, SD = 0.42, t(19) = 1.85, p = 0.07], T3 [M = 1.84, SD = 0.47, t(19) = 0.42,
p = 0.68] and T4 [M = 1.76, SD = 0.50, t(18) = − 0.56, p = 0.58] in comparison with T1
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(M = 1.71, SD = 0.41). Overall, the results suggested that this intervention had a robust
immediate and short-term effectiveness for ameliorating negative emotional symptoms
of first-year students, but the effectiveness deteriorated over a long period.

3.2 Preliminary Analyses
Given that the intervention only indicated immediate and short-term effectiveness,
mediation analysis was conducted based on data from T1 to T3. A total sample of 76
participants was employed to test the mediation effects of the intervention. Means and
standard deviations for thriving, negative emotional symptoms, strengths knowledge,
and strengths use at T1, T2, and T3 were listed in Table 2. The results of ANOVA indicated no significant difference in the pre-assessment variables between the two groups
(Table 2). Following the above discussion, the intervention was made up of two stages;
thus, we calculated changes in total strengths knowledge from T1 to T2 and changes in
total strengths use from T1 to T3 (Table 3). These scores of changes were used to reflect
the increment of strengths knowledge and strengths use in the cognitive and behavioral stages, respectively. We calculated Pearson correlation coefficients to examine the
association among thriving (T3) and negative emotional symptoms (T3), changes in
strengths knowledge (T1 to T2), and changes in strengths use (T1 to T3). The results
demonstrated no significant correlation between changes in strengths knowledge and
the outcomes (for thriving, r = − 0.004, p = 0.97; for negative emotional symptoms,
r = − 0.09, p = 0.44). However, changes in strengths use were significantly correlated
with the outcomes (for thriving, r = 0.51, p < 0.01; for negative emotional symptoms,
r = − 0.45, p < 0.01) (Table 3).

Table 2  Descriptive statistics of the variables with effect size and ANOVA for the baseline variables in
intervention and control group for mediation analysis (N = 76)
Baseline
M (SD)

d

Post-intervention

1-week follow-up

ANOVA for the
baseline

M (SD)

M (SD)

F

p

η2

d

d

Thriving
IG
3.66 (0.43)
0.36
CG
3.50 (0.46)
Negative emotional symptoms
IG
1.66 (0.38)
− 0.46
CG
1.86 (0.49)
Strength knowledge
IG
5.13 (0.75)
0.23
CG
4.97 (0.71)
Strength use
IG
4.82 (0.66)
0.30
CG
4.65 (0.48)

3.82 (0.49)
3.57 (0.41)

0.55

3.89 (0.51)
3.50 (0.67)

0.66

2.56

0.11

0.03

1.56 (0.38)
1.73 (0.36)

− 0.46

1.38 (0.37)
1.83 (0.51)

− 1.01

4.00

0.05

0.05

5.51 (0.62)
5.10 (0.59)

0.68

5.40 (0.68)
4.99 (0.99)

0.48

0.99

0.32

0.01

5.10 (0.71)
4.79 (0.58)

0.48

5.24 (0.70)
4.48 (0.87)

0.96

1.56

0.22

0.02

IG Intervention Group, CG Control Group
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Table 3  Changes between results on strengths knowledge and strengths use and pearson correlations
(N = 76)
M (SD)

d

1

2

3

4

Intervention group Control group
1. Δ Strengths knowledge

0.38 (0.80)

0.13 (0.59)

2. Δ Strengths use
3. Thriving (T3)
4. Negative emotional
symptoms (T3)

0.42 (0.78)
3.99 (0.51)
1.38 (0.37)

− 0.17 (0.76)
3.43 (0.77)
1.83 (0.51)

0.36 1
0.77
0.86
− 1.01

0.23* − 0.004
1

0.09

0.51** − 0.45**
1
− 0.67**
1

T1 = Pre-test T2 = Post-intervention test; T3 = Follow-up test; ΔStrengths Knowledge = changes between
results on strengths knowledge at T1 and results on strengths knowledge at T2; Δ Strengths use = changes
between results on strengths use at T1 and results on strengths use at T3
*p < 0.05
**p < 0.01

3.3 Mediation Effects Analyses
The mediation effect was analyzed by the PROCESS program (Hayes 2013). We used
Model 6 to estimate regression models to test the mediation and serial mediation effects.
The significance level was set at p < 0.05, and the analysis was conducted with 5000 bootstrap samples. Considering the small sample size of this study, we adopted the percentile
bootstrap CI for inference about the indirect effect, because its performance is relatively
invulnerable to outliers (Creedon and Hayes 2015). We examined the significance of the
direct, indirect, and total effects of the independent variable (group, i.e., intervention = 1
vs. control = 2) on the dependent variables (thriving and negative emotional symptoms at
T3), via the proposed mediators (changes in strengths knowledge and strengths use).
For thriving, the total indirect effect was significant (Coeff. = − 0.19, 95% CI: − 0.40 to
− 0.04). Two paths of the indirect effect were insignificant, as follows: Group → Δstrengths
knowledge → thriving (Coeff. = 0.03, 95% CI: − 0.02 to 0.10); and Group → Δstrengths
knowledge → Δstrengths use → thriving (Coeff. = − 0.02, 95% CI: − 0.07 to 0.01). By contrast, one path of the indirect effect was significant: Group → Δstrengths use → thriving
(Coeff. = − 0.20, 95% CI: − 0.42 to − 0.06). The direct effect of the intervention on thriving was insignificant (Coeff. = − 0.20, 95% CI: − 0.46 to 0.07, p = 0.14). The total effect
of the intervention on thriving was significant (Coeff. = − 0.39, 95% CI: − 0.66 to − 0.11,
p = 0.01). Consequently, these results suggested that changes in strengths use could predict
the promotion of thriving, but changes in strengths knowledge could not.
For negative emotional symptoms, the total indirect effect was insignificant
(Coeff. = 0.10, 95% CI: − 0.01 to 0.23). Two paths of the indirect effect were insignificant:
Group → Δstrengths knowledge → NES (Coeff. = − 0.04, 95% CI: − 0.12 to 0.01); and
Group → Δstrengths knowledge → Δstrengths use → NES (Coeff. = − 0.01, 95% CI: − 0.00
to 0.04). By contrast, one path of the indirect effect was significant: Group → Δstrengths
use → NES (Coeff. = 0.13, 95% CI: 0.03–0.26). The direct effect of the intervention on
thriving was significant (Coeff. = 0.35, 95% CI: 0.15–0.55, p = 0.001). The total effect of
the intervention on thriving was significant (Coeff. = 0.45, 95% CI: 0.25–0.66, p < 0.001).
Consequently, these results suggested that changes in strengths use could predict the reduction of negative emotional symptoms, but changes in strengths knowledge could not.

13

W. Duan et al.

All the results suggested that strengths use was important in the total effect of the
character strength-based intervention on thriving and negative emotional symptoms. The
detailed models with coefficients of each path are presented in Fig. 4.

4 Discussion
The main aim of the present study was to estimate long-term effectiveness of a character
strength-based intervention and the mediating role of strengths knowledge and strengths
use on the SCBC intervention outcomes. The results showed that the SCBC intervention
is an effective means for participants to improve wellbeing and reduce negative emotions.
However, the effectiveness of this SCBC intervention may diminish in a long period. The
results of mediation analysis partly confirmed our hypotheses that strengths use could
mediate the effect of the promotion of thriving and reduction of negative affect after the
behavioral stage. However, strengths knowledge did not indicate significant correlations
with the outcomes.
Our findings shared the common viewpoints and results of many previous studies
demonstrating that the short-term effects of character strength-based intervention are
desirable. For instance, Proyer et al. (2016) conducted a self-administered online character strength-based intervention that addressed the appreciation of beauty and excellence
on happiness and depression. They found short-term effects (1 month) for the intervention. Meyers and van Woerkom (2017) found that participating in a strength intervention created short-term increases in employee positive affect, but the effects deteriorate in the following month. The results also indicated that participants who engaged
in self-practice activities benefit from them, without any instruction to do so. However,
the effectiveness is not durable; it does not remain effective after 1 year. We believe
that two main reasons explain this result. First, although we encouraged participants

Fig. 4  The model of the intervention effect on thriving and negative emotional symptoms (NES) concerning the mediating role of strengths knowledge and strengths use with coefficients of each path. Notes:
T1 = Pre-test T2 = Post-intervention test; T3 = 1-week Follow-up test; ΔStrengths Knowledge = changes
between results on strengths knowledge at T1 and results on strengths knowledge at T2; ΔStrengths
use = changes between results on strengths use at T1 and results on strengths use at T3; NES = negative
emotional symptoms (i.e., depression, anxiety and stress). *p < 0.05; **p < 0.01
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to continue intervention activities, we did not ask them whether they had indeed continued the activities for more than 1 week on their own. A few students might not use
their strengths after the intervention, greatly affecting the level of strengths use and the
long-term effectiveness. Another reason for the limited duration of effectiveness may lie
in the interval of follow-up tests. Specifically, the test for long-term effectiveness was
conducted 1 year after the intervention. During this period, participants could experience various good or bad experiences, which would affect their thriving and negative
emotions. Future research over long periods should be conducted to find whether the
character strength-based intervention is an enduring approach, and how the adherence to
intervention influences effectiveness.
We found that strengths use mediated the effectiveness of the SCBC intervention,
but strengths knowledge did not. Given that the CBT model merges the basic principles
from behavioral and cognitive therapies (Beck 2011), some therapies are cognition oriented, whereas others are more behavior oriented. Character strength-based intervention
is likely to be behavior oriented. A previous empirical study indicated that after character
strength-based intervention, a remarkable increase in strengths use and life satisfaction is
found but no difference in strengths knowledge (Dubreuil et al. 2016). Waters (2015) found
that strengths use is a strong positive predictor of life satisfaction. Jach et al. (2017) also
found that strengths use is a significant independent predictor of subjective wellbeing that
partially mediates the relationship between strength-based parenting and subjective wellbeing. All these studies, as well as ours, have shown that strengths use is more important
than strengths knowledge such that participants of character strength-based interventions
benefited more from the use of strengths. However, for negative emotional symptoms,
the upper bound of 95% CI of the sequent indirect path (i.e., Group → Δstrengths knowledge → Δstrengths use → NES) was nearly equal to 0 (95% CI: − 0.00 to 0.04), at the edge
of the threshold for significance, and strengths knowledge was significantly related to
strengths use. Thus, although considerable studies focused on the “use” facet of character
strengths, considering the role and function of strengths knowledge is valuable. The same
cannot be said about identifying strengths and using strengths because strengths knowledge
is “binary,” whereas strengths use is “continual.” Specifically, strengths use can be practiced and developed over time and therefore can be expected to deliver sustainable benefit.
However, strengths knowledge can only move from “no strengths knowledge” to “having
strengths knowledge” and therefore should be expected to deliver an initial benefit. Future
studies can set strengths knowledge as a new binary variable to investigate the effectiveness
of the intervention and whether changes of strengths knowledge mediate the effectiveness
of the character strength-based intervention. Specifically, researchers can set “no strengths
knowledge” (SKS = 0) at pretest and “having strengths knowledge” (SKS = 1) at posttest.
Overall, more studies are needed to explore the role of strengths knowledge and dig deep
into the interplay between strengths knowledge and strengths use.
Limitations of the present study should be considered. First, the accuracy of data may
be affected by recall bias and exclusive use of self-reported data. Second, the sample size
is a core limitation of the study. Although studies using moderate sample size and conducting meditation analysis were acceptable (for example, Rahimnia and Hassanzadeh (2013),
which used a sample of 100 participants and Cortini et al. (2016), which used a sample
of 61 participants), future research using more informant data and large sample will be
more valuable. Third, all participants were university students, limiting the generalizability
of the findings to other populations. Future research should replicate the present research
findings with a more heterogeneous population. Fourth, many other factors are believed
to affect the efficacy, such as warmth and empathy of the instructor (Driessen and Hollon
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2010), duration and sufficiency of the intervention (Bloom 2001). Researchers should
interpret the findings with caution.
Despite these limitations, the present study discussed two critical but significantly
under-researched topic of character strength-based intervention. The findings offered an
important addition to the literature on long-term effectiveness and mechanisms of character strength-based intervention. The findings provided an alternative perspective (i.e.,
the CBT model) to obtain a clear understanding of the stages of character strength-based
interventions. Strengths use plays a mediating role in the intervention effect. Uncovering
the interplay of the variables can assist the design of effective interventions. First, enhancing strengths use of participants should be regarded as a laudable goal of strength-based
interventions. After raising strengths knowledge to participants, instructors should increase
the time and effort to promoting strengths use. Second, CBT is action oriented (Schacter
et al. 2010), implying that the ultimate goal of CBT is replacing an individual’s maladaptive behaviors with adaptive ones (Gatchel and Rollings 2008) by changing the individual’s
unhelpful patterns of cognition, emotion, and behavior. Therefore, designing self-satisfying
activities for participants and helping participants commit activities and skills of strengths
use into habits and routines are crucial for a successful SCBC intervention. Finally, substantial evidence exists for the remarkable short-term effectiveness of single-session interventions. For example, previous studies showed that single-session interventions can positively affect depression of female college students (Sundstrom 1993), reduce the risk of
anxiety and depression in adolescence (Schleider and Weisz 2016), and improve wellbeing
and prevent depression in careers (Read et al. 2016). However, efficacy for now does not
correspond to efficacy forever. Long-lasting effectiveness is challenged. Thus, a reliable
approach for clinical use of the single-session model is to “take deliberate advantage of the
social clinical leverage associated with the initial session by trying to establish and achieve
its objectives within that session, while at the same time welcoming participants to return
for additional brief episodes of treatment as needed” (Bloom 2001).
Funding Funding was provided by Wuhan University Humanities and Social Sciences Academic Development Program for Young Scholars “Sociology of Happiness and Positive Education” (Grant No.:
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