
UCLA
UCLA Previously Published Works

Title
Cognitive reactivity among high-risk individuals at the first and recurrent episode of 
depression symptomology: A structural equation modelling analysis.

Permalink
https://escholarship.org/uc/item/21f7t39k

Journal
International journal of mental health nursing, 30(1)

ISSN
1445-8330

Authors
Huang, Fei Fei
Chen, Wei-Ti
Lin, Yu An
et al.

Publication Date
2021-02-01

DOI
10.1111/inm.12789
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/21f7t39k
https://escholarship.org/uc/item/21f7t39k#author
https://escholarship.org
http://www.cdlib.org/


ORIGINAL ARTICLE

Cognitive reactivity among high-risk individuals at
the first and recurrent episode of depression symp-
tomology: A structural equation modelling analysis

Fei Fei Huang,1 Wei-ti Chen,2 Yu An Lin,1 Yu Ting Hong1 and Bin Chen3
1School of Nursing, Fujian Medical University, Fuzhou, Fujian, China, 2School of Nursing, University of California
Los Angeles, Los Angeles, CA, USA, and 3Psychiatric Department, Fuzhou Fourth Hospital, Fuzhou, Fujian, China

ABSTRACT: Understanding the particular mechanisms by which vulnerability and capability factors
influence cognitive reactivity (CR) can contribute to an enhanced capacity to adequately react to
depression. However, few studies have explored the CR model. The main aim of the present study was
to develop a model that specifies the predictive effects of CR for depression among individuals at high
risk for first-episode and recurrent depression. A national cross-sectional, online study using
convenience sampling was conducted among 587 vulnerable healthy individuals and 224 depressed
patients in China. A battery of indices, including measures of CR, social support, resilience, self-
compassion, life events, neuroticism, sleep condition, and negative emotion, were collected. A structural
equation model was applied to analyse the data. The final first-episode and recurrent depressive
symptoms of the CR models showed good model fit. According to the models, 45%–52% of the variance
in depressive symptom was predicted by CR. Social support, self-compassion, resilience, and positive life
events directly influenced CR, with b values ranging from �0.18 to �0.24 (P < 0.01). Neuroticism,
negative emotion, poor sleep conditions, and negative life events also directly and positively influenced
CR (P < 0.01). The relationship between these negative or positive contributing factors and depression
was also indirectly influenced by CR (P < 0.01). Our findings demonstrate the role of CR in the
prevention and treatment of depression. The first-episode and recurrent depressive symptoms of the CR
models considering both vulnerabilities and capabilities of CR in the psychopathology of depression
provide a theoretical basis for interventions that reduce CR in high-risk populations.
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INTRODUCTION

Depression is a common, costly, and disabling global
mental health disorder (Smith 2014; World Health Orga-
nization 2017). Globally, more than 322 million people
of all ages suffer from depression – 4.4% of the world’s
population (Friedrich 2017). As reported by the institute
for health metrics and evaluation, the prevalence of
depression in China is higher than that of global but
lower than some developed countries such as the United
States and England (Ren et al. 2020). The population of
China accounts for 18.4% of the global population, while
nearly 37.9% of the Chinese population experience
depressive symptoms, 3.5% experience lifetime major
depression, and almost 10%-24% present subthreshold
depressive symptoms (Gu et al. 2013; Qin et al. 2018),
which significantly impairs individuals’ quality of life
(Yang et al. 2018). Although the aetiology of depression
is complex, over the past decades, there has been evi-
dence that cognitive vulnerability to depression plays an
important role in the aetiology of depression (Tehranchi
et al. 2018). The ease with which such negative cogni-
tions can be (re-)activated by sad mood states was
labelled cognitive reactivity (CR) (Van der Does 2002).
Understanding the particular mechanisms by which vul-
nerability and capability factors are related to CR can
contribute to an enhanced capacity to adequately react
to depression (Wang et al. 2016). However, previous
studies focused on the interrelationships between CR
and other psychological indicators that were limited to a
single predictor or a single outcome variable (Barnhofer
& Chittka 2010; Struijs et al. 2013; Tehranchi et al.
2018). The comprehensive direct or indirect relation-
ships among vulnerability and capability factors, CR, and
depression are still unknown. Therefore, we developed
and tested first-episode and recurrent depressive symp-
toms of the CR models that consider depression, positive
and negative contributing factors to CR, and individual
sociodemographic characteristics.

BACKGROUND

Depression accounts for as much as 9.7% of the suicides
in China (World Health Organization 2019) and signifi-
cantly impairs individuals’ quality of life (Yang et al.
2018). Depressive episodes are chronic and recurrent
(rates range from 60% to 90%) (Figueroa et al. 2018), and
rates of depression are increasing, with 72.3% of subjects
not even aware of their depression problems (Huang et al.
2019). Thus, understanding the aetiology of depression
remains a clinical research priority.

As stated by Teasdale’s (1998) differential activation
hypothesis (DAH), negative cognitions that remain
latent in some individuals, even when depressive symp-
toms are in remission, maybe reactivated by life events,
stress, or negative mood states (Teasdale 1988). There
has increasing evidence on the role of CR in the devel-
opment, maintenance, and relapse/recurrence of
depressive symptoms or clinical depression (Figueroa
et al. 2018; Struijs et al. 2013). For example, Kruijt
et al. (2013) found that CR predicts the first onset of
depression in never-depressed individuals (Kruijt et al.
2013), and Figueroa et al. (2015) also reported that CR
predicted recurrence during a 3.5-year period in remit-
ted patients (Figueroa et al. 2015). However, Tehranchi
et al. (2018) found that CR has no direct influence on
depression and displays indirect effects on depression
through the mediation of negative affect (Tehranchi
et al. 2018). Wojnarowski et al.’s (2019) meta-analysis
indicated that CR was not a statistically significant pre-
dictor of relapse and/or recurrence after cognitive
behavioural therapy for depression (Wojnarowski et al.
2019). It seems that the potential mechanisms account-
ing for the correlation between CR and depression
remain mixed and need to be further explored.

Furthermore, understanding the particular mecha-
nisms by which vulnerability and capability factors are
related to CR can contribute to an enhanced capacity
to adequately react to depression (Wang et al. 2016).
Regarding vulnerability factors, Barnhofer and Chittka
(2010) reported that neuroticism predisposes individu-
als to depression by generally increasing their CR
levels (Barnhofer & Chittka 2010). Tehranchi et al.
(2018) found that CR is positively related to negative
affect, the relationship between CR and depression is
also mediated by negative affect, and CR mediates the
relationship between character strengths and depres-
sion (Tehranchi et al. 2018). Struijs et al. (2013) indi-
cated that negative life events interact with CR to
predict depressive symptoms (Struijs et al. 2013). For
the factor associated with reduced CR, it was found
that CR is negatively associated with resilience (Clad-
der-Micus et al. 2018; Huang et al. 2020), self-compas-
sion, and social support (Huang et al. 2020). Besides,
the levels of CR could also be affected by sociodemo-
graphic variables, such as body mass index (BMI)
(Paans et al. 2016), depression status, and episode
numbers (Elgersma et al. 2015; Jarrett et al. 2013).

Regarding the studies mentioned above, we found
some interesting phenomena. First, the majority of
studies were conducted in Western countries, and rela-
tively few studies were conducted in Asian countries,
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especially in China, which has a high disease burden of
depression. Second, researchers have mainly concen-
trated on negative psychological outcomes. A limited
number of studies have been developed to examine the
association between CR and positive psychological
resources (e.g. social support and resilience), which are
considered protective factors for preventing depression
(Liang et al. 2019). Third, the interrelationships
between CR and other psychological indicators were
limited to a single predictor or a single outcome vari-
able. The comprehensive direct or indirect relation-
ships among vulnerability and capability factors, CR,
and depression are still unknown. Therefore, it is
imperative to identify pathways through which factors
exert their effects on CR, which can then be applied to
design integrated interventions to reduce CR among
individuals vulnerable to depression.

To reduce the high disease burden of depression
globally, especially in China, we need to concerns the
individuals vulnerable to depression, including the first-
episode and recurrent depression, and strictly perform
the tertiary management policy of depression, that is,
early detection, early diagnosis, and early treatment
(Huang et al. 2020). Therefore, based on Teasdale’s
(1998) DAH and literature reviews, we developed and
tested first-episode and recurrent depressive symptoms
of the CR models (Fig. 1) that consider depression,
positive and negative contributing factors to CR, and
individual sociodemographic characteristics. Both mod-
els suggest the following hypotheses:

1. Social support, resilience, self-compassion, and posi-
tive life events have a direct negative relationship
with CR and indirectly influence depression through
CR.

2. Neuroticism, poor sleep conditions, negative life
events, and negative emotion have a direct positive
relationship with CR and indirectly influence
depression through CR.

3. Social support, resilience, self-compassion, neuroti-
cism, poor sleep conditions, both negative and posi-
tive life events, and CR have a direct positive
relationship with depression.

METHOD

Study design

A cross-sectional study was conducted from January
2018 through January 2019. The study proposal
adhered to the Strengthening the Reporting of

Observational Studies in Epidemiology (STROBE)
statement (Vandenbroucke et al. 2014) and was
approved by the ethical committee of the University.
The participants read and signed the written informed
consent form on the platform before they completed
the questionnaire in approximately 20–30 min.

Participants

A total of 2330 healthy individuals and clinical patients
participated in the study. Healthy individuals
(n = 2000; aged 18–65 years) who did not meet criteria
for any psychiatric disorder according to the Diagnostic
and Statistical Manual of Mental Disorders, 5th edition
(DSM-V) were recruited by nationwide convenience
sampling through an online survey on Wenjuanxing
(http://www.wjx.cn). Depressed patients in remission
(n = 330) who had experienced more than two depres-
sive episodes and had been in stable remission for at
least eight weeks were recruited from the outpatient
department of the Fourth Hospital ( Fuzhou neuropsy-
chiatric hospital), Fuzhou, China. Participants with cur-
rent under treatment of depression were excluded
from both groups. The detailed recruitment process
and inclusion and exclusion criteria of participants were
described in a previously published manuscript (Huang
et al. 2019).

Furthermore, we included only depression-vulnera-
ble individuals in this study; that is, healthy individuals
who had a total score of the modified Chinese version
of the Leiden Index of Depression Sensitivity (LEIDS-
RR-CV) ≥60 were considered individuals vulnerable to
first-episode depression. In addition, the depressed
patients in remission who had a total score on the
LEIDS-RR-CV ≥ 55 were considered individuals vul-
nerable to the recurrence of depression. Finally, a total
of 587 vulnerable healthy individuals and 224 vulnera-
ble depressed patients were included in the final analy-
sis.

Typically, a median sample size of 200 is recom-
mended for SEM analysis (Kline 2011; Wu 2009). An a
priori sample size calculator for SEM was also applied
(Soper 2015), which is popular and public especially
designed for calculating sample size of SEM (https://
www.danielsoper.com/statcalc/calculator.aspx?id=89).
The minimum sample size with a moderate effect (0.3),
at a power value of 0.95, including 5 latent and 24
observed variables (all observed indicators and socio-
demographic variables), and with a value of 0.05 was
calculated as 223. Hence, we chose a minimum sample
size of 223.
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Measures

A series of questionnaires that aimed to measure the
constructs depicted in the hypothesized model, includ-
ing five latent variables (CR, social support, resilience,
self-compassion, and depression) and four observed
variables (positive and negative life events, neuroticism,
poor sleep conditions), were administered. Additionally,
sociodemographic characteristics of the participants
were also collected.

Cognitive reactivity (CR)- was assessed by the modi-
fied Chinese version of the Leiden Index of Depression
Sensitivity (LEIDS-RR-CV), which is a 26-item self-re-
port measure of cognitive reactivity to sad moods
(Huang et al. 2019). The participants were asked to
imagine the last time they felt a mild state of dysphoria
and then to indicate the degree to which a list of state-
ments described their typical cognitions and behaviours
in response to a sad mood. The LEIDS-RR-CV con-
tains 26 items with five subscales. All of the items were
rated using a 5-point Likert-scale (0 = not at all to
4 = very strongly). A higher total score indicated stron-
ger CR. In this study, Cronbach’s a coefficient was
0.95 for the overall scale. Huang et al. (2019) identified
a cut-off score of 60 for the LEIDS-RR-CV to screen

for healthy individuals at risk for depression in China
(Huang et al. 2019).

Depression-The Chinese version of the 20-item Cen-
ter for Epidemiological Studies Depression Scale
(CES-D) (Zhang et al. 2010) has been used to screen
for depressive symptoms in general and clinical popula-
tions (Radloff 1977), and it has been commonly used in
clinical assessments (Yang et al. 2018). The participants
were asked to indicate how frequently they experienced
depressive feelings and behaviours during the past
week on a four-point scale, ranging from 0 (rarely or
none of the time) to 3 (almost or all of the time). In this
study, Cronbach’s a coefficient was 0.96.

Social support-The Multidimensional Scale of Per-
ceived Social Support (MSPSS) is a 12-item self-report
scale used to measure perceived social support from
family, friends, and significant others (Jiang 2001; Ped-
ersen et al. 2009). The scale employed a 7-point rating
scale ranging from 1 (very strongly disagree) to 7 (very
strongly agree). In this study, Cronbach’s a coefficient
was 0.97 for the overall scale.

Neuroticism-The Neuroticism Subscale of the Chi-
nese Big Five Personality Inventory (NEO-CBF-PI),
which is the most comprehensive self-report question-
naire measuring the five dimensions of personality,

FIG. 1 Hypothesized model of depression cognitive reactivity model.
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including neuroticism. The CBF-PI consists of 40 items
and has been extensively validated (Wang et al. 2011).
In this study, Cronbach’s a coefficient was 0.87 for the
NEO-CBF-PI.

Resilience-The Chinese version of the 14-item Resi-
lience Scale (RS-14) developed by Wagnild and Young
is one of the most reliable tools in measuring resilience
in various age groups and different conditions (Tian &
Hong 2013; Wagnild & Young 1993). It is composed of
14 items representing the ‘Personal Competence Fac-
tor’ and ‘Acceptance of Self and Life Factor’. Each
item was graded from 1 (strongly disagree) to 7
(strongly agree). Cronbach’s a for the RS-14 was 0.96
in this study.

Self-compassion-The 26-item Self-Compassion Scale
(SCS) has been the most commonly used scale to mea-
sure self-compassion at times of perceived difficulty
(Neff 2003). In this study, Cronbach’s a of the scale
was 0.77.

Life events-The 48-item Life Events Scale (LES) has
been used to evaluate negative and positive life events
that had occurred during the previous year or longer,
including family, work or study, and social-related events
(Mo et al. 2019). Each of the 48 life event items was
anchored to four questions: (i) when it happened, mea-
sured by ‘never’, ‘in the past 1 month’, and ‘in the past
1 year or longer’; (ii) whether it was positive or negative
for the target person; (iii) the impact on the target per-
son’s mental health, measured by a 5-point scale ranging
from ‘no impact’ to ‘very severe impact’; and (iv) the
duration of the event, measured by a 4-point scale rang-
ing from ‘3 months’, ‘6 months’, ‘≤1 year’ to ‘longer’.
The intensity of each life event was calculated by the
impact multiplied by the duration and then by the time-
frame in which it occurred. The total intensities of posi-
tive and negative life events were summed by the score
of each positive or negative life event. In this study,
Cronbach’s a of the scale was 0.94.

Sociodemographic characteristics-The participants
were asked about their residential area and location,
age, sex, marital status, educational level, religion,
monthly household income (yuan, RMB), employment
status, smoking status, living status, BMI, family history
of mental illness, previously experienced depression,
frequency of sad mood in the past month, and sleep
quality.

Statistical analysis

Data analyses were conducted using SPSS 24.0 and
AMOS 23.0 (IBM, Chicago, IL, USA). In this study,

the data met the assumptions of normality (one-sample
Kolmogorov–Smirnov test was not statistically signifi-
cant). The continuous variables were expressed as the
mean and standard deviation (SD). Categorical vari-
ables were expressed as proportions or percentages.

We took three steps to test the proposed models.
First, Pearson correlation analysis was conducted to
examine the relationships between all variables. Sec-
ond, SEM was used to test the fit of the hypothesized
models (Fig. 1) with the maximum likelihood (ML)
method, using the following model fit indices (Kline
2011): normed chi-square (v2/df, 1.0 � 3.0, P > 0.05),
root mean squared error of approximation
(RMSEA < 0.08), comparative fit index (CFI > 0.9),
normed fit index (NFI > 0.9), and goodness of fit index
(GFI > 0.9). The bootstrap method (repeated 1000
times) was applied in the SEM to obtain more stable
and valid standard errors of the estimates. The stan-
dardized regression coefficient (b) and P value for b of
the direct, indirect, and total effects were identified
and reported by path analysis. Finally, post hoc model
modifications were performed to obtain better fitting
models by using the critical ratios (if value <�1.96)
and modification indices (MI) (Tehranchi et al. 2018).
Furthermore, the Akaike information criterion (AIC)
was applied to compare the modified models with the
initial model. Missing data were replaced using full
information ML, and P < 0.05 was considered signifi-
cant.

RESULTS

A total of 811 individuals participated in the study,
including 587 healthy individuals who were at high risk
for first-episode depression and 224 depressed patients
in remission who had a high risk for recurrent depres-
sion. Table 1 shows the sociodemographic characteris-
tics of all participants.

Bivariate analyses

Table 2 shows the relationships between CR and
related variables among 587 healthy individuals vulner-
able to depression and 224 patients vulnerable to
recurrent depression.

Structural equation models

Controlling for the statistical significance of the
sociodemographic variables related to CR, including
participants’ residential area and location, age, marital
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status, educational level, religion, employment status,
BMI, and family history of mental illness, the initial
first-episode depression CR model (v2/df = 4.81,
P = 0.12; CFI = 0.89; TLI = 0.88; RMSEA = 0.08)
and recurrent depression CR model (v2/df = 5.81,

TABLE 1 Sociodemographic characteristics of participants

Variables

RFD (n = 587)

n%
RRD (n = 224)

n%

Age (years, mean � SD) 31.13 � 13.96 33.41 � 11.43

BMI (kg/m2, mean � SD) 23.19 � 6.15 22.23 � 6.72

Resident area

Northeast area 75 (12.80) 28 (12.40)

Eastern area 232 (39.60) 80 (35.70)

North area 79 (13.40) 33 (14.80)

South central area 77 (13.20) 31 (13.80)

Southwest area 63 (10.70) 24 (10.68)

Northwest area 60 (10.20) 28 (12.62)

Sex

Male 181 (30.90) 82 (36.50)

Female 406 (69.10) 142 (63.50)

Resident location

Urban 355 (60.40) 142 (63.50)

Suburban 62 (10.60) 21 (9.40)

Rural 170 (29.00) 61 (27.10)

Religion

None 471 (80.20) 177 (78.80)

Had 116 (19.80) 47 (21.20)

Education level

Less than high school degree 29 (5.10) 18 (8.10)

High school degree (including

technical training)

77 (13.10) 65 (29.10)

Bachelor’s degree or higher 481 (81.90) 141 (62.80)

Monthly household income (yuan, RMB)

<1000 22 (3.80) 9 (4.10)

1000–2999 146 (24.80) 28 (12.30)

3000–4999 200 (34.10) 74 (32.90)

5000– 219 (37.30) 114 (50.70)

Employment status

Students 136 (23.10) 70 (31.40)

Full-time employment 379 (64.50) 96 (43.00)

Unemployment 7 (1.20) 11 (4.70)

Farmer 5 (0.80) 11 (4.70)

Others (e.g. retired and

homemaker)

60 (10.30) 37 (16.30)

Marital status

Married 327 (55.70) 109 (48.80)

Unmarried 247 (42.00) 104 (46.50)

Others (e.g. divorced and

widowed)

14 (2.30) 11 (4.70)

Family history of mental illness

No 534 (91.00) 155 (69.00)

Unclear 44 (7.50) 40 (17.90)

Yes 9 (1.50) 29 (13.10)

Living status

Living by oneself 76 (12.90) 55 (24.70)

Living with spouse 65 (11.00) 22 (9.60)

Living with family 323 (55.00) 120 (53.40)

Others 124 (21.10) 28 (12.30)

Smoking status

Yes 65 (11.10) 53 (23.80)

No 522 (88.90) 171 (76.20)

(Continued)

TABLE 1 (Continued)

Variables

RFD (n = 587)

n%
RRD (n = 224)

n%

Sleep condition

Very good 118 (20.10) 55 (24.70)

Good 191 (32.50) 47 (21.20)

General 211 (35.90) 84 (37.60)

Bad 59 (10.10) 26 (11.80)

Very bad 8 (1.40) 11 (4.70)

BMI, body mass index; VFD, vulnerable individuals for first epi-

sode of depression; VRD, vulnerable individuals for recurrent

depression.

TABLE 2 Correlation coefficients among variables

Health vulnerable

individuals (n = 587)

Depression-vulnerable

recurrent patients

(n = 224)

Cognitive

reactivity Depression

Cognitive

reactivity Depression

Cognitive

reactivity

0.50** 0.61**

Social support �0.15** �0.39** �0.08** �0.30**
Resilience �0.06** �0.33** �0.05** �0.26**
Self-compassion �0.34** �0.47** �0.38** �0.46**
Positive life

events

�0.22** �0.11** �0.18** �0.12**

Neuroticism 0.47** 0.66** 0.58** 0.69**
Negative

emotion

0.42** 0.43** 0.42** 0.45**

Negative life

events

0.19** 0.10** 0.22** 0.19**

Poor sleep

conditions

0.23** 0.26** 0.26** 0.33**

Residential area 0.07** / 0.06* /

Residential

location

0.14** / 0.10** /

Age 0.12** / 0.17** /

Marital status 0.06** / 0.15** /

Educational

level

0.06** / 0.17** /

Religion 0.05* / / /

Employment

status

0.13** / 0.16** /

Body mass index 0.05* / 0.06** /

Family history

of mental illness

0.10** / 0.16** /

*P < 0.05; **P < 0.01.
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P = 0.34; CFI = 0.88; TLI = 0.87; RMSEA = 0.08)
were both indicated as having an acceptable model fit.
To obtain better fitting models, model modification was
performed.

The first-episode depressive symptoms of the CR
model

Seven structural paths were found to have a critical
ratio <�1.96, including the paths of (i) negative life
events to CR, (ii) age to CR, (iii) BMI to CR, (iv) reli-
gion to CR, (v) resilience to depression, (vi) self-com-
passion to depression, and (vii) positive life events to
depression, suggesting that these paths could be elimi-
nated from the model. In addition, six covariances
among the residual errors of the CR and the self-com-
passion, neuroticism, and poor sleep conditions were
added as suggested by the MI. Compared to the initial
model, the model fit indices of the final model were
improved (v2/df = 2.51, P = 0.22; CFI = 0.93;
TLI = 0.92; RMSEA = 0.06). The final model was fur-
ther supported by smaller AIC values (160.78 &
145.32), indicating better fit. The coefficients for all
paths are shown in Figure 2.

Table 3 summarizes the standardized direct, indirect,
and total estimates of the paths in the first-episode
depressive symptoms of the CR model. According to the
model, social support (b = �0.24), self-compassion

(b = �0.21), resilience (b = �0.18), and positive life
events had negative direct effects on CR (P < 0.01 for
model). However, neuroticism (b = 0.52), poor sleep
conditions (b = 0.20), and negative emotion (b = 0.22)
had positive direct effects on CR (P < 0.01 for model).
Furthermore, social support (b = �0.13), CR
(b = 0.34), neuroticism (b = 0.48), negative emotion
(b = 0.21), and poor sleep conditions (b = 0.06) had
direct impacts on depression. Social support, resilience,
self-compassion, positive life events, negative emotion,
and poor sleep conditions had small indirect influences
on depression (b < 0.1, P < 0.01) and were medicated
by CR. The relationship between neuroticism and
depression was also mediated by CR (indirect b = 0.18).

Consistent with the hypothesis, 45% of the variance
in depressive symptom was predicted by CR. CR was
predicted by negative contributing factors (social sup-
port, resilience, self-compassion, and positive life
events), with 43% of the variance in CR being accounted
for by this predictor, while 32% of the variance in CR
was predicted by positive contributing factors (neuroti-
cism, negative emotion and poor sleep conditions).

The recurrent depressive symptoms of the CR
model

Six structural paths were found to have a critical ratio
<�1.96, including the paths of (i) negative life events to

FIG. 2 The first-episode depression cognitive reactivity model.
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CR, (ii) area to CR, (iii) age to CR, (iv) resilience to
depression, (v) self-compassion to depression, and (vi)
positive life events to depression, suggesting that these
paths could be eliminated from the model. As suggested
by MI, six covariances among the residual errors of the
CR and the self-compassion, neuroticism, and poor sleep
conditions were added in the model. Compared to the
initial model, the model fit indices of the final model
were improved (v2/df = 2.31, P = 0.12; CFI = 0.91;
TLI = 0.90; RMSEA = 0.07), which was further sup-
ported by smaller AIC values (170.43 & 150.33). The
coefficients for all paths are shown in Figure 3.

Table 3 summarizes the standardized direct, indi-
rect,and total estimates of the paths in the recurrent
depressive symptoms of the CR model. According to
the model, social support, self-compassion, resilience,
and positive life events were negatively related to CR,
with b ranging from �0.13 to �0.16 (P < 0.01). Neu-
roticism (b = 0.61), negative emotion (b = 0.12), and
poor sleep conditions (b = 0.28) were positively associ-
ated with CR (P < 0.01). The relationship between

these negative or positive contributing factors and
depression was also found to be mediated by CR
(P < 0.01).

In this model, 52% of the variance in depressive
symptom was predicted by CR. CR was predicted by
negative contributing factors (social support, resilience,
self-compassion, and positive life events), with 25% of
the variance in CR being accounted for by this predic-
tor, while 43% of the variance in CR was predicted by
positive contributing factors (neuroticism, negative
emotion and poor sleep conditions).

DISCUSSION

To our knowledge, this is the first study identify and
elucidate the pathways linking the positive and negative
contributing factors of CR, CR, and depression among
individuals at risk for first episode and relapse of
depressive symptoms. The structural models further
support a direct effect of CR on depression for both
first-episode and recurrent depression. In addition, CR

TABLE 3 Effect coefficients of the high risk of first and recurrent depression model

Endogenous

variables

Predicting

variables

The high risk of first depression model The high risk of recurrent depression model

Standardized

direct effect b
Standardized

indirect effect b
Standardized

total effect b
Standardized

direct effect b
Standardized

indirect effect b
Standardized

total effect b

Cognitive

reactivity

Resilience �0.18* / �0.18* �0.13* / �0.13*
Self-

compassion

�0.21* / �0.21* �0.14* / �0.14*

Social

support

�0.24* / �0.24* �0.15* �0.15*

Positive life

events

�0.18* / �0.18* �0.16* / 0.16*

Neuroticism 0.52* / 0.52* 0.61* / 0.61*
Poor sleep

conditions

0.20* / 0.20* 0.28* / 0.28*

Negative

emotion

0.22* / 0.22* 0.12* / 0.12*

Depression Cognitive

reactivity

0.34* / 0.34* 0.41* / 0.41*

Resilience / �0.06* �0.06* / �0.05* �0.05*
Self-

compassion

/ �0.07* �0.07* �0.13* �0.06* �0.18*

Social

support

�0.13* �0.08* �0.21* �0.06* �0.06*

Positive life

events

/ �0.06* �0.06* / �0.02* �0.02*

Poor sleep

conditions

0.06* 0.07* 0.13* 0.43* 0.25* 0.68*

Neuroticism 0.48* 0.18* 0.66* 0.15* 0.15* 0.30*
Negative

emotion

0.21* 0.05* 0.26* 0.13* 0.05* 0.18*

*P < 0.01.
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significantly mediated the associations between depres-
sion and vulnerability and capability factors. The find-
ings suggest that health professionals should emphasize
the important role of CR and its relationship to vulner-
abilities and capabilities in the prevention and treat-
ment of depression.

In our study, the hypotheses regarding the relation-
ships among study variables were supported, except for
the direct effect of positive life events, resilience, and
self-compassion on depression. First, we found that
higher levels of CR are associated with lower levels of
social support, resilience, self-compassion, and positive
life events both in the first-episode and recurrent
depression CR models. As positive psychology theory
states, each individual has inherent capacities for
growth, well-being, and warmth. The aetiology of
depression can be viewed as a lack of capabilities and
strengths. The findings of the present study demon-
strate the predictive effects of capacities on CR.
Although there is limited evidence, these findings are
also consistent with previous research demonstrating
that CR is related to individuals’ self-compassion skills
(Kuyken et al. 2010). It has been suggested that an
individual’s internal factors (e.g. resilience and self-
compassion), interpersonal factors (e.g. social support),
and external factors (e.g. positive life events) may help

an individual recognize and reduce any CR that they
may exhibit.

On the other hand, our study also indicated that CR
plays an important mediating role between these
capacities and depression. Individuals with high levels
of positive psychological resources or capabilities, such
as resilience and self-compassion, tend to have low
levels of CR and may have a decreased risk of depres-
sion. A possible explanation may be that positive psy-
chological resources or capabilities have been
considered positive adaptations to help a person hold
their feelings of suffering with a sense of warmth, con-
nection, and concern, negotiating, managing, and
adapting to significant sources of stress and trauma
(Shi et al. 2015). The results further suggest that for
individuals with low levels of positive psychological
capacities, interventions targeted at reducing CR may
benefit them in preventing episodes of depression.

Second, consistent with previous research (Barn-
hofer & Chittka 2010; Struijs et al. 2013; Tehranchi
et al. 2018), vulnerabilities such as high neuroticism,
poor sleep conditions, negative life events, and negative
emotion are directly related to CR, and the indirect
effect of these vulnerabilities on depression via CR are
also significant in individuals at high risk for first-epi-
sode and recurrent depression. As supported by the

FIG. 3 The recurrent depression cognitive reactivity model.
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hopeless theory (Abramson et al. 1978), individuals
with these depression vulnerabilities, such as higher
neuroticism and negative emotion, poorer sleep quality,
or more negative life events, were more likely to
respond to mildly negative moods with the reactivation
of thoughts relating to hopelessness (or other negative
states), which are in turn related to depression. The
findings provide evidence that CR constitutes a useful
intervention target for individuals with these vulnerabil-
ities.

Finally, we found that CR, social support, neuroti-
cism, sleep condition, and negative life events have
direct positive relationships with depression. The find-
ings are in line with those of previous research (Li &
Fu, 2017; Struijs et al. 2013), further highlighting the
important role of CR, social support, neuroticism,
sleep condition, and negative life events in the devel-
opment and maintenance of depression. However, an
unexpected finding was that some positive psychologi-
cal capabilities, including positive life events, resili-
ence, and self-compassion, have no direct effect on
depression. This finding is consistent with that of pre-
vious research that did not find any significant rela-
tionships between character strengths and depression
(Huta & Hawle 2010; Tehranchi et al. 2018). Thus,
the protective factors of depression were further
explored.

Limitations

Although the current study provides evidence in sup-
port of the proposed models of depression, it does have
several limitations. First, the proposed models did not
explain the majority of the variance in depression; that
is, other variables, potentially a third class of variables,
are likely influential in depression but were not consid-
ered in our models. Second, although both models
showed appropriate fit, still needed to be examined by
larger sample sizes. For example, less than 0.05 of the
RMSEA will suggest a good fit. Third, the convenience
sampling method and recruitment of nonclinical young
adults may impact the generalization of the findings.
Fourth, the subjectivity associated with the use of self-
reported questionnaires may also pose limitations,
which should be confirmed by the use of objective
measurements in the future, such as the use of clini-
cian-administered assessments. Finally, the data were
cross-sectional, and causality cannot be inferred.
Research with time-series and experimental methods is
needed to further support the hypotheses that follow
from the analyses in this paper.

CONCLUSIONS

In conclusion, the structural equation modelling analy-
ses demonstrate an adequate fit between the proposed
model and the data. Our study further presented the
role of CR in the prevention and treatment of depres-
sion. The CR model provides a theoretical basis for
interventions designed to reduce CR in high-risk popu-
lations. Overall, effectively establishing public health
interventions should focus on improving positive psy-
chological capabilities (e.g. social support, positive life
events, resilience, and self-compassion) and reducing
vulnerabilities (e.g. neuroticism, negative life events,
and poor sleep conditions), which will directly or indi-
rectly affect depression.

RELEVANCE FOR CLINICAL PRACTICE

Considering both vulnerabilities and capabilities and
their relationships to CR in the psychopathology of
depression is one of the major strengths of the present
study. The findings of the current study may have clinical
implications for healthcare providers involved with
depression prevention or care. The first-episode and
recurrent depressive symptoms of the CR model could
provide theoretical evidence for the development of a
multifaceted intervention to reduce CR to depression
for individuals at high risk for first-episode depression.
For example, to prevent the relapse of individuals who
have experienced depression but are now in remission,
we can take targeted measures to reduce individuals’
levels of CR by enhancing their self-compassion, resili-
ence, and social support, improving the quality of their
sleep, decreasing their neuroticism, and decreasing the
impact of experienced negative life events and emotions.
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