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Medicine, Shandong University, Jinan, China, ?National Health Commission of China (NHC) Key
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Introduction: While the association between personality traits and insomnia has
been confirmed, the longitudinal relationship between them remains unclear.

Methods: This is a 4-year longitudinal cohort study conducted among rural
community residents (N = 482) in Shandong Province, China.

Results: This study found that neuroticism (8 = 0.175, p < 0.001), extraversion
(f = —0.146, p < 0.001), and conscientiousness (# = —0.168, p < 0.001) at baseline
had statistically significant longitudinal associations with insomnia at follow-
up. In addition, insomnia at baseline had statistically significant longitudinal
correlations with neuroticism (f = 0.142, p < 0.01), extraversion (= —0.209,
p < 0.001), and agreeableness (f = —0.122, p < 0.01) at follow-up.

Discussion: This study showed that both neuroticism and extraversion had a
bidirectional relationship with insomnia. Insomnia had a one - way longitudinal
correlation with agreeableness, and conscientiousness had a one - way
longitudinal correlation with insomnia. The longitudinal correlation between
openness and insomnia was not supported in this study.
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Introduction

Personality refers to the sum of psychological characteristics, that distinguish an individual
from others (Mucci et al., 2014). It is relatively stable, and influences a person’s behavior
patterns (Yokoyama et al., 2021). In recent decades, many studies have proved that individuals’
personality traits are associated with a range of health problems, such as cardiovascular
disease, diabetes, hypertension, and metabolic syndrome (Kok et al., 2016; Wang et al., 2020;
Laaboub et al., 2022; Akram et al., 2023; Zamani Sani et al., 2023; Yan and Li, 2024). Insomnia,
a common health problem, has also been found to be associated with personality traits (Dekker
etal, 2017; Zhang N. et al., 2023). However, when we reviewed the previous studies about the
associations between insomnia and personality traits, the longitudinal relationships between
them cannot be defined.

The reasons why the longitudinal relationships between insomnia and personality traits
cannot be confirmed are complex. The first reason was that most of the studies were designed
with a cross-sectional design. This type of study design alone does not allow us to draw
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conclusions about longitudinal relationships. For example, a study
conducted in the United States found that insomnia was associated
with higher neuroticism (Emert and Lichstein, 2017), a study
conducted in Italy found that lower conscientiousness and higher
neuroticism were associated with insomnia (Fabbri et al., 2022), and
a study conducted in Netherlands found that neuroticism was
positively correlated with insomnia and openness was negatively
correlated with insomnia (Dekker et al., 2017). These studies were all
limited by their cross-sectional design and were unable to explore the
longitudinal relationship between insomnia and personality.

Another reason is that, despite some studies having utilized a
longitudinal cohort design, their representation was constrained due
to the fact that the majority of these studies were conducted within
special populations. For example, two longitudinal studies conducted
among nurses in Norway showed that personality was a significant
predictor of insomnia (Vedaa et al., 2016; Sorengaard et al., 2019), and
a study indicating that neuroticism was a strong predictor of insomnia
among police employees in Norway (Sorengaard et al., 2022).

Thirdly, due to the relative stability of personality, it was difficult to
observe the effect of insomnia on personality traits in short-term
follow-up studies. For example, a study conducted in the United States
with follow-up intervals of 6 months showed that no significant changes
in personality could be observed with short-term follow-up (Luong et al.,
2015), and the study in the United States, with a follow-up interval of
2.5 years, also showed that no significant changes in personality could
be observed with short-term follow-up (Cooper et al,, 2014).

Fourthly, considering the multiple dimensions of personality and
the different relationships between personality traits and insomnia,
inappropriate personality classification methods could confuse the
relationship between personality and insomnia. For example, a study
in Poland used the Type D personality, which focuses relatively
exclusively on social inhibition and negative affect and may have
overlooked other personality factors that may influence insomnia
(Domagalska et al., 2021).

To fill the gaps, a 4-year longitudinal cohort study conducted
among rural community residents (N =482) to investigate the
longitudinal associations between insomnia and personality traits. By
doing so, the study aims to furnish evidence supporting the
longitudinal relationships between insomnia and personality, thereby
offering a fresh vantage groundwork for further exploration in the
realm of personality and insomnia research.

Methods
Study participants and data collection

This is a prospective cohort study conducted by face-to-face
household interviews in rural areas of Shandong Province, China. In
November 2019, the baseline study was initiated with 879 rural
residents participating. Subsequently, the follow-up study was carried
out in August 2023, with 489 rural residents taking part. After
accounting for various factors such as missing data on personality or
insomnia (7 participants), deaths (51participants), migration to town
(145participants), and loss to follow-up (194 participants), a total of
482 participants were included in the current study.

The researchers obtained support from local village doctors in the
township health centers before commencing the survey. During the
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survey, rural residents willingly participated and provided written
informed consent. For illiterate participants, their legal caregivers
assisted in completing the consent form. Data collection was
conducted through face-to-face interviews by trained students who
were well-versed in the study objectives and questionnaire content.
Following the interviews, all questionnaires were reviewed, and those
with missing data were revisited and completed.

Measures

Personality

Personality psychologists have concluded that five main
dimensions explain most of the individual differences in personality
traits (McCRAE and Costa,
Openness Personality Inventory (NEO-PI) developed by Costa and

1991). Neuroticism Extraversion

McCrae (1985 in Schipper et al., 2010) is a widely used big five
personality measurement tool. In 1989, they published a simplified
version of NEO-PI with only 60 items, named Neuroticism
Extraversion Openness Personality Five-Factor Inventory (NEO-FFI).
Costa and McCrae (1992 in Aluja et al., 2005) updated the 240-item
version of the Personality Scale to the NEO-PI-R and introduced a
simplified version (also named NEO-FFI). The NEO-FFI was
developed by culling the items from the NEO-PI-R that demonstrated
the best discriminant and convergent validity with the NEO-PI-R
valid max factors (Scandell and Wlazelek, 1999). In this study, we used
the upgraded NEO-FFI, a concise 60-item version of the Big Five
personality traits encompassing five dimensions: Neuroticism,
Extraversion, Openness, Agreeableness, and Conscientiousness (Qin
etal, 2024). The questionnaire comprises 60 questions that are rated
on a 5-point Likert scale, spanning from strongly agree to strongly
disagree. The responses to the NEO-FFI items are scored from 1 to 5,
with each score reflecting the individual item and its corresponding
dimension (Choi et al., 2019). For more detailed information
regarding each specific item and its corresponding answer value,
please refer to the NEO-FFI manual authored by Costa and McCrae
(1992). The reliability and validity of this scale have been well validated
in the adult population in China (Yao and Liang, 2010).

Insomnia

The Athens Insomnia Scale (AIS) is an 8-item self-report
questionnaire used to assess the severity of insomnia. It covers various
aspects of sleep difficulties experienced in the past month, including sleep
initiation, nocturnal awakenings, early morning awakening, total sleep
duration, sleep quality, well-being, overall functioning, and daytime
sleepiness (Fan et al,, 2024). The Chinese version of AIS has demonstrated
high internal consistency, reliability and validity, and is widely used (Sun
etal, 2011). Scores on the AIS range from 0 to 24, with each item scored
on a scale of 0 to 3 (0 = none, 1 =lowest, 2 = significant, and 3 = severe).
A total score of 6 points or higher is considered critical for diagnosing
insomnia with clinical significance (Zhang X. et al., 2023). In this scale, a
higher score indicates more severe insomnia.

Covariates

Covariates mainly included sociodemographic variables and
behavioral lifestyle variables at baseline. Sociodemographic
variables included gender, age, body mass index (BMI) groups,
marital status, solitude status, education, and current employment
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status. Behavioral lifestyle variables included tea consumption,
alcohol consumption, smoking status, and frequency of physical
activity. Gender was measured as male (0) and female (1). Marital
status included unmarried/separated/widowed (0) and married
(1). Current employment status was categorized as “no” (0) and
“yes” (1), where “yes” indicates having a job, and solitude status
also included “no” (0) and “yes” (1), where “yes” indicates living
alone. Education was classified into three categories: illiteracy,
primary school, and middle school and above. BMI was calculated
by height (m) and weight (kg). Due to the sample composition,
BMI was divided into four groups: normal weight (BMI < 18.5 kg/
m?), underweight (18.5 kg/m? < BMI < 24 kg/m?), overweight
(24 kg/m? < BMI < 28 kg/m?), and obese (BMI > 28 kg/m?) (Lee
et al., 2018). Drinking tea was classified as “no” (0) and “yes” (1).
Former or current smoking and drinking both contained “no” (0)
and “yes” (1). Frequent physical activity was divided into “no” (0)
and “yes” (1) which was judged by whether it is outdoors three or
more times a week.

Statistical analysis

SPSS (version 27.0) and Mplus (version 8.3) were used for data
analysis. Descriptive statistics, such as means and standard deviations
(SD) for continuous variables, and numbers and percentages for
categorical variables, were utilized for summarization. Descriptive
statistics were performed on the sample to explore the relationship
between five personality traits and insomnia by calculating correlation
coefficients among key study variables. Cross-lagged models were
constructed to further investigate the relationship between the five
personality traits and insomnia. Covariates such as age, gender, and
BMI were included in the model. Additionally, a sensitivity analysis
was conducted to examine the trends between the five personality
traits at baseline and the AIS at follow-up using linear regression. All
tests were two-tailed, and statistical significance was set at a p-value of
less than 0.05.

Results
Descriptive statistics and single analysis

In this study, there were 482 participants from rural areas in
Shandong Province, China. Table 1 presents the sample characteristics
and single-factor analyses. The majority were elderly, with a mean age
of 63.54 (SD = 13.25), of which 63.3% were female. Approximately
85.7% of the participants were married, while 14.3% were categorized
as others (single, divorced, and widowed). The educational level of
participants was generally low of which 39.4% were Illiteracy, 31.1%
were primary and 29.5% were middle and above. The majority were
employed and living with others, accounting for 82.2 and 88.4%,
respectively. According to the BMI-related categories, the proportions
classified as underweight, normal, overweight, and obese were 3.1,
52.9, 32.8, and 12.2%, respectively. There were 25.3% drinking tea,
18.5% drinking or past drinking, and 24.1% smoking or past smoking.
51.5% of the people there had frequent outdoor activities. As shown
in Table 1, age (r=0.29, p<0.001), marital status (F=16.31,
P <0.001), education (F = 23.58, p < 0.001).
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Correlation

Table 2 presents the results of the correlation analysis between the
five personality traits and insomnia at baseline and follow-up,
including the mean, standard deviation, and correlation of the key
variables. The results reveal notable positive associations between the
five personality traits and insomnia between two waves, except for the
openness at follow-up with insomnia at baseline and the agreeableness
at follow-up with insomnia at follow-up.

Multiple linear analysis

Multiple linear regression models were utilized to investigate the
relationships between the five personality traits and insomnia, as
summarized in Table 3. After adjusting for relevant social demographic
and behavioral lifestyle variables, the results revealed positive
associations between neuroticism at baseline and insomnia at
follow-up (f#=0.12, p<0.001), as well as negative associations
between extraversion at baseline and insomnia at follow-up
(f=—-0.11, p < 0.01), and conscientiousness at baseline and insomnia
at follow-up (f = —0.15, p < 0.001). However, when all five personality
traits were placed in a single model, extraversion was not significant.
Only neuroticism and conscientiousness remained significant. The
multiple linear regression model, incorporating neuroticism (adjusted
R*=10.32, p < 0.001), extraversion (adjusted R* = 0.31, p < 0.001), and
conscientiousness (adjusted R*>=0.32, p<0.001) as explanatory
variable, displayed robust explanatory power for insomnia (Figure 1).

The cross-lagged model

In order to investigate the longitudinal relationship between five
personality traits and insomnia, five cross-lagged models were created
incorporating variables like age, gender, BMI, and educational level.
In the cross-lagged model of neuroticism and insomnia, the
autoregressive paths of neuroticism (f=0.304, p <0.001) and
insomnia (f = 0.307, p < 0.001) were all significant. In this model, the
cross-lagged path from neuroticism at baseline to insomnia at
follow-up (#=0.175, p<0.001) and the path from insomnia at
baseline to neuroticism at follow-up (f=0.142, p <0.01) were
significant. In the cross-lagged model of extraversion and insomnia,
the autoregressive paths of neuroticism (f = 0.275, p < 0.001) and
insomnia (f = 0.320, p < 0.001) were all significant. In this model, the
cross-lagged path from extraversion at baseline to insomnia at
follow-up (f =—0.146, p <0.001) and the path from insomnia at
baseline to extraversion at follow-up (f = —0.209, p < 0.001) were
significant. In the cross-lagged model of openness and insomnia, the
autoregressive paths of openness (f = 0.127, p < 0.01) and insomnia
(f=0.360, p < 0.001) were all significant. In this model, the cross-
lagged path from openness at baseline to insomnia at follow-up
(f =—0.053, p=0.158) and the path from insomnia at baseline to
openness at follow-up (f = —0.044, p = 0.337) was not significant. In
the cross-lagged model of agreeableness and insomnia, the
autoregressive paths of insomnia ( = 0.358, p < 0.001) was significant
and the autoregressive paths of agreeableness (ff = 0.030, p = 0.510)
was not significant. In this model, the cross-lagged path from
insomnia at baseline to agreeableness at follow-up (f=—0.122,

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1569036
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org

ABojoYyDdAsd Ul SIa13U0I4

0

610 uISI13UO0L

TABLE 1 Sample characteristics and single analysis for the factors associated between personality traits and insomnia at follow-up.

Variables Mean + SD/ NE at follow-up EX at follow-up OP at follow-up AG at follow-up CO at follow-up AlS at follow-up
5
n (%) Mean + SD  t/F/r Mean + SD t/F/r  Mean+SD t/F/r Mean+SD t/F/r Mean + SD t/Flr Mean + SD t/Flr
N 482 (100)
Age 63.54+13.25 0.53 —0.57 0.54 —0.01 —1.56%% 0.29%#5
Gender 13.63%% 5.35% 1.37 1.37 7.56%% 3.74
Male 177 (36.70) 25.25 +7.47 43.92+6.23 35.95 + 4,44 43.96 +4.27 47.36 + 6.01 3.49 +5.13
Female 305 (63.30) 28.15 +8.75 4237758 35.46 + 4.34 43.50 +4.07 45.77 +6.20 4.55+6.17
Married status 6.26* 3.66 0.54 0.33 4.87%* 16.31%%*
Married 413 (85.70) 26.70 + 8.08 43.19+7.10 35.58 + 4.36 43.71+4.13 46.61+6.17 3.73 45,60
Others 69 (14.30) 29.42 +9.91 41.42+7.28 36.00 + 4.49 43.41 427 44.84 + 6.01 6.73 +6.49
Educational
) 5.00%% 1.57 0.00 1.77 1.38 23,5845
attainments
Iliteracy 190 (39.40) 28.53 +8.90 42.24+7.29 35.63 + 4.58 43.65 + 4.11 46.11 +6.12 6.24 +7.03
Primary 150 (31.10) 26.50 + 8.04 4326 +7.23 35.66 + 4.25 43.24 + 431 45.99 +5.74 3.37 +4.61
Middle and 142 (29.50)
sbove 25.77 +7.87 43.54+6.82 35.63 + 4.27 44,15 +3.99 47.07 + 6.65 220+ 411
Occupation 2.77 2.88 0.95 0.01 2.98 3.06
Yes 396 (82.20) 26.79 + 8.1 43.19 £7.09 35.55 + 4.41 43.66 +4.16 46.58 + 6.11 3.94 +5.63
No 86 (17.80) 28.45 + 9.60 41.76 +7.30 36.06 + 4.24 4531+6.38 4531+6.38 5.15 + 6.61
Living alone 2.33 4.27% 2.15 0.07 7.58%:* 3.75
Yes 56 (11.60) 28.70 + 8.49 41.09 + 6.86 36.45 + 4.13 43.54 +3.93 44.23 + 4.94 5.57 + 6.04
No 426 (88.40) 26.88 + 8.39 43.18 £ 7.15 35.53 + 4.40 46.63 +6.27 46.63 * 6.27 3974578
BMI 2.97% 0.30 0.30 0.21 4.70%% 1.39
Underweight 15 (3.10) 32.07 + 8.70 42.73 +5.50 34.60 +3.36 43.73 +3.47 43.40 +7.02 3.67 +4.48
(<=18.4)
Normal 250 (52.90) 28.86 + 8.47 43.07 £7.11 35.64 + 4.52 43.67 + 4.38 46.74 +5.81 4.42+628
(18.5-23.9)
Overweight 158 (32.80) 26.36 + 8.28 43.06 +7.24 35.70 + 4.32 43.81+3.84 46.88 +6.15 3.46 + 4.98
(24.0-27.9)
Obese 59 (12.20) 28.71 +8.04 42,12 +7.50 35.75 + 425 4331 +4.17 44.05 + 6.93 5.02+6.15
(>28.0)
Drinking tea 4.93% 2.83 0.05 3.35 261 2.30
(Continued)
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TABLE 1 (Continued)

Variables Mean + SD/ NE at follow-up EX at follow-up OP at follow-up AG at follow-up CO at follow-up AlS at follow-up
S
n (%) Mean + SD  t/F/r Mean + SD t/F/r  Mean+SD t/F/r Mean+SD t/F/r Mean + SD t/Flr Mean + SD t/Flr

Yes 122 (25.30) 25.63+0.72 43.88+0.61 35.71 +0.41 4426 +0.39 47.13+0.55 3.47 4048

No 360 (74.70) 27.58 +0.45 42.62+0.38 35.62+0.23 43.47+0.21 46.09 +0.33 4.39+0.32
Former/Current 5.01% 4.15% 1.50 0.56 1.81 1.23
drinking
alcohol

Yes 89 (18.50) 2529 +7.13 4433+ 6.09 36.15 + 4.29 43.97 +4.26 47.15+5.90 3.54+478

No 393 (81.50) 27.49 +8.63 42.62+7.33 35.52 + 4.40 43.60 + 4.12 46.17 +6.23 4.30+6.04
Former/Current 4.04%* 2.24 0.78 0.14 3.70 0.25
smoker

Yes 116 (24.10) 25.72+7.57 43.80+5.79 3595+ 4.19 43.54 + 4,07 47.31+5.34 3924532

No 366 (75.90) 27.52+8.63 42.66 +7.51 35.54 + 4.44 43.71+4.18 46.05 + 6.39 4234598
Frequent 4.75% 1.82 4.83% 0.44 1.56 0.14
physical activity

Yes 248 (51.50) 27.90 +9.11 4251755 35.22+4.28 43.55+3.92 46.01 + 6.49 425+592

No 234 (48.50) 26.23+7.52 43.39 + 6.68 36.09 + 4.45 43.80 + 4.38 46.71 +5.81 4.06+5.74

i p < 0.001, *¥*p < 0.01, *p < 0.05. NE stands for neuroticism. EX stands for extraversion. OP stands for openness. AG stands for agreeableness. CO stands for conscientiousness. AIS stands for Athens Insomnia Scale score.
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< ) Based on the special relationship between neuroticism and insomnia,
- o = the following intervention measures are available for those with high
& 2
% v & v e ER g v 3 & T neuroticism and insomnia. For those with high rumination thinking
=z = = & = = 218 2 & . . 1. .
é o RN E 2 2 % =2 3% 2 3¢ modified CBT-I combined with imagery rehearsal therapy is adopted
el = & & T s 5 2 1 -
~ B ERR R A R = =R = S g » S to deal with nightmares (Taylor et al., 2023; Delage et al., 2024). For
2 (>‘5 E % ﬁ ﬁ ?5_ ?5_ %_ 91 8_ (o) j fi N those with overactive HPA axis, mindfulness stress reduction training
s N TR TR T il Tl i Bt el BN el Bl is supplemented (Piber et al., 2022; Delage et al., 2024). For those who
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TABLE 3 Multiple linear regression analysis for the association between personality traits and insomnia.

Variables

AlS at follow-up

AlS at follow-up

AlS at follow-up

10.3389/fpsyg.2025.1569036

AlS at follow-up

AlS at follow-up

(Model 1)

(Model 2)

(Model 3)

(Model 4)

(Model 5)

Age 0.08 (0.05,0.12)%*%* 0.08 (0.04,0.12)%** 0.08 (0.04,0.12)%** 0.08 (0.04,0.12)%** 0.07 (0.04,0.11)%%*
Gender —0.37 (—1.54,0.80) —0.55 (—1.72,0.64) —0.46 (~1.64,0.73) —0.45 (~1.63,0.74) —0.37 (~1.54,0.80)
Marriage —1.63 (=3.16,-0.11)* —1.73 (=3.27,-0.20)* —1.94 (—3.48,-0.40)* —1.89 (—3.43,-0.34)* —1.74 (—=3.26,-0.22)*
Occupation —0.80 (—1.95,0.36) —0.80 (—1.96,0.36) —0.93 (~2.10,0.23) —0.94 (~2.10,0.23) —0.77 (—1.92,0.38)
Live alone —1.05 (~2.68,0.57) —1.12 (=2.75,0.52) —1.19 (~2.84,0.46) —1.08 (~2.75,0.58) —1.10 (-2.73,0.52)

Education (Ref. = Illiteracy)

Primary school

—1.94 (—3.00,-0.89)***

—1.87 (—2.94,-0.81)***

—2.05 (—3.12,-0.98)***

—2.04 (—3.11,-0.97)***

—1.94 (—3.00,-0.88)***

Middle school and

above

—2.68 (—3.76,-1.60)***

—2.72 (—3.80,-1.63)***

—2.73 (—3.82,-1.63)***

—2.77 (—3.86,-1.68)***

—2.66 (—3.74,-1.58)***

BMI (Ref. = Normal)

Underweight —1.17 (—3.72,1.38) —1.33 (—3.90,1.23) —1.38(-3.97,1.21) —1.28 (-3.87,1.31) —1.33(—3.88,1.22)

Overweight —1.00 (—1.97,-0.02)* —0.93 (—1.91,0.05) —0.85 (—1.84,0.14) —0.89 (—1.88,0.09) —0.89 (—1.86,0.09)

Obese 0.65 (—0.75,2.05) 0.57 (—0.84,1.98) 0.62 (—0.80,2.05) 0.64 (—0.78,2.07) 0.63 (—0.78,2.03)
Drink tea frequently —0.42 (—1.43,0.59) —0.35 (—1.37,0.67) —0.36 (—1.39,0.68) —0.42 (—1.45,0.61) —0.32 (—1.33,0.69)

Former/Current drinking
—0.04 (—1.47,1.40) —0.08 (—1.53,1.36)

alcohol

—0.17 (—1.63,1.28) —0.24 (—1.69,1.22) —0.09 (—1.52,1.35)

Former/Current smoker —0.19 (—1.50,1.13) —0.19 (-1.51,1.13)

—0.25 (—1.58,1.09) —0.18 (—1.52,1.15) —0.10 (—1.42,1.21)

Frequent physical activity 0.24 (—0.65,1.12) 0.26 (—0.63,1.16)

0.47 (—0.43,1.36) 0.40 (—0.50,1.30) 0.33 (—0.55,1.21)

NE 0.12 (0.06,0.18)*** —

EX — —0.11 (—0.18, —0.04)**

op — —

~0.07 (—0.19, 0.06) — —

AG — —

— ~0.06 (—0.18, 0.05) —

CcO — —

—0.15 (—0.22, —0.07)%**

AIS at baseline 0.37 (0.27, 0.47)%** 0.39 (0.29, 0.49)***

0.43 (0.34, 0.53)*** 0.43 (0.33, 0.53)%** 0.41 (0.32, 0.51)%**

Constant —1.77 (—5.45,1.92) 6.35(2.11, 10.6)**

4.65 (—1.01,10.3) 4.75 (-1.13,10.63) 8.6 (4.01, 13.18)%***

Adjusted R? 0.3 0313

0.30%** 0.30%*%* 0.32%%%*

##kp < 0.001, #*p < 0.01, *p < 0.05. NE stands for neuroticism. EX stands for extraversion. OP stands for openness. AG stands for agreeableness. CO stands for conscientiousness. AIS stands

for Athens Insomnia Scale score.

abuse alcohol and caffeine, priority is given to controlling their intake.
For those with psychological rigidity, acceptance and commitment
therapy is adopted (Habibi Asgarabad et al., 2023). For extraversion,
this research also shows that it has a bidirectional relationship with
insomnia. Unlike neuroticism, the cross-lagged results indicated that
the effect of insomnia on extraversion was stronger than that of
extraversion on insomnia. It’s often thought that extraverts get more
social and emotional support, which is good for a good night’s sleep
(Chung, 2017). Extraverts typically have positive, optimistic mood
and high emotional stability. They are more likely to experience
positive emotions such as happiness, excitement, and satisfaction and
a positive emotional state can reduce stress and anxiety, promote
physical and mental relaxation, and help reduce insomnia (Wang and
Zeng, 2023). In addition, extraverts are generally more active and
enjoy participating in a variety of activities and sports. Their active
participation in physical and mental activities may help to burn
energy, reduce stress, and insomnia (Goldberg et al., 2024). Some
researchers have suggested that extraverts have a higher tendency to
present hedonism and a lower tendency to ruminate about negative
past events, both of which also reduce insomnia (Fabbri et al., 2022).

Frontiers in Psychology

Several studies have indicated that insomnia can impact emotional
stability, and that extroverts are generally more prone to large mood
swings which make them more susceptible (Li et al., 2024). Insomnia
can impair an individual’s social competence, thereby impacting their
interpersonal relationships and potentially inducing alterations in
extraversion (Raman et al., 2024). From a clinical perspective, the
bidirectional relationship between extraversion and insomnia holds
significant implications for intervention. This research indicates that
the negative impact of insomnia on extraversion is stronger than the
protective effect of extraversion on insomnia. This suggests that
clinicians should pay special attention to the impairment of social
function in patients with insomnia. Extraverts usually obtain
protection against insomnia through social support, optimistic
emotions, and physical activities. However, insomnia may disrupt
their emotional stability and social competence, forming a vicious
cycle. In clinical practice, a dual-pronged strategy is needed: on one
hand, emotional regulation training should be intensified for patients
with extraverted insomnia; on the other hand, social participation
should be maintained through group activities to prevent the
deterioration of social function caused by insomnia.
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Flowchart of the procedure for data collection.
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FIGURE 2
The standardized cross-lagged model between insomnia (AIS stands for Athens Insomnia Scale score) and five personality traits. NE stands for
neuroticism, EX stands for extraversion, OP stands for openness, AG stands for agreeableness, and CO stands for conscientiousness; ***p < 0.001,
**p < 0.01, *p < 0.05.

For openness, this research reveals no significant longitudinal
association between openness and insomnia. The present findings are
in line with the outcomes of prior investigations (Holzinger et al.,
2021; Mead et al., 20215 Rojo-Wissar et al., 2021). In general, openness
means greater resilience, lower stress, and better mental and physical
health (Ozer and Benet-Martinez, 2006). However, some of factors
associated with openness (such as higher intelligence and study/work
engagement) may be associated with insomnia. Higher intelligence is
associated with insomnia, possibly because people with higher IQ
show more rumination and cognitive activation (Geiger et al., 2010).
These two distinct effects can explain why openness is not associated
with insomnia. For the population under study in this research, they
are likely to be greatly influenced by cultural and environmental
factors. On one hand, in rural environments, due to the relatively
closed information flow and traditional lifestyle, residents have limited
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opportunities to encounter new things and their educational levels are
relatively low, which leads to the lack of obvious manifestations of
openness (Atherton et al., 2024). On the other hand, the social
structure and lifestyle of rural communities are usually relatively fixed,
and there are fewer new things or cultural stimuli. Even if an
individual has a high level of openness, the actual environment lacks
the conditions to trigger exploratory behavior, thereby suppressing the
potential impact of openness on psychological states. All these will
affect the degree of association between openness and insomnia,
thereby making it lose its statistical significance.

For agreeableness, this research manifests that it has a one-way
relationship with insomnia. The cross-lagged findings indicated that
baseline insomnia was negatively associated with follow-up
agreeableness. The trait of agreeableness can be succinctly described
as altruism, and empirical research has demonstrated that insomnia
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is associated with an emotional imbalance characterized by a decline
in emotional empathy and impaired accuracy in identifying others’
emotions (Guadagni et al., 2018). These factors can exert a detrimental
impact on agreeableness.

For conscientiousness, this research finds that it also has a
one-way relationship with insomnia. The findings from cross-lagged
analyses suggested that conscientiousness had a longitudinal negative
effect on insomnia, whereas insomnia did not affect the changes of
conscientiousness over time. The negative impact of conscientiousness
on insomnia has been substantiated by numerous studies (Kim et al.,
2015; Akram et al., 2019; Holzinger et al., 2021; Mead et al., 2021;
Rojo-Wissar et al., 2021). It is commonly assumed that individuals
with high levels of conscientiousness exhibit self-restraint and
meticulousness in their daily activities, which can contribute to more
positive subjective sleep experiences (Rojo-Wissar et al., 2021;
Seorengaard et al, 2022). Moreover, individuals with higher
conscientiousness tend to perceive their sleep in a more optimistic
manner (Wang and Zeng, 2023). Furthermore, individuals exhibiting
high levels of conscientiousness also demonstrate heightened
orientations toward both future and past-positive experiences (Fabbri
et al., 2022). All of these features lower the risk of insomnia. For
individuals with low conscientiousness, behavioral training can
be adopted to enhance their ability to structurally control daily
activities, thereby reducing anxiety caused by procrastination and
uncertainty (Carciofo, 2022; Fabbri et al., 2022).

In addition to personality traits, our findings also indicate a higher
severity of insomnia among individuals with lower levels of education.
Furthermore, it was observed that married individuals tend to
experience a lower prevalence of insomnia compared to other
demographic groups. These two findings are consistent with the
results of previous studies (Zheng et al., 2018; Kawata et al., 20205
Alharbi et al., 2021). The researchers posit that the correlation may
stem from married individuals exhibiting healthier lifestyles and
better mental well-being (Kawata et al., 2020). However, the majority
of participants in this study are older adults. In rural China, older
unmarried individuals often accompanied with challenging economic
circumstances, while widows and divorcees often suffer financial
hardship. Less insomnia in the married population may be mediated
through economic conditions. The impact of education level on
insomnia is widely acknowledged, as it influences various factors such
as income, access to healthcare, problem-solving abilities, and other
related aspects (Kim et al., 2017).

In this study, the attrition process, including deaths, migration,
and loss to follow-up, was meticulously recorded, and sensitivity
analysis was conducted to assess the potential impact of missing data
on the study’s research results. Although the analysis of this study
indicated that the population lost to follow-up exhibited different
characteristics, such as a lower average age and milder insomnia
problems, these characteristics were consistent with the actual
situation (the high mobility of young people led to a higher possibility
of loss to follow-up, and the severity of insomnia was related to age).
This might limit the applicability of the research results to a broader
population, and loss to follow-up might reduce the statistical power
of the analysis in this study. Additionally, this study conducted
rigorous tests on the key statistical assumptions, such as normality,
linearity, and multicollinearity, to ensure the validity and reliability of
the research results. The normality of residuals was evaluated through
graphical methods and statistical tests, and the results indicated that
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the residuals were approximately normally distributed. The linear
relationship was tested through scatter plots and residual plots,
revealing a slight U-shaped trend in some cross-lagged paths, though
this did not significantly affect the overall model fit. However, the
sample size (N = 482) of this study met the requirements of a large
sample size for the cross-lagged model. Under the support of the
central limit theorem, the asymptotic normality of the estimates
accommodated weak non-linearity, ensuring the reliability of the
parameter estimates. To thoroughly verify this, the Bootstrap method
(1,000 samples) was used to calculate robust confidence intervals. The
95% confidence intervals of all key paths did not cross zero.
Multicollinearity was evaluated through variance inflation factors
(VIF), and all indicators were below the conventional threshold of 10.
Since the model encompasses all possible time-lagged paths, it results
in a saturated model with zero degrees of freedom. Despite some
shortcomings, this study still holds significant value in multiple
aspects. Firstly, the results of this study provide support for the
growing body of evidence that insomnia among rural residents is
longitudinally associated with some personality traits. Secondly, by
documenting the process of loss to follow-up and rigorously testing
statistical hypotheses, this study lays the foundation for further
exploration of the underlying mechanisms of these associations in
future research. If future studies can adopt larger sample sizes,
improved follow-up protocols, and other analytical methods, they can
further mitigate the impact of loss to follow-up on the research results
and enhance the generalizability of the research findings in this field.

There are some limitations to this study. Firstly, reliance on self-
reported data for personality and insomnia introduces potential
biases, such as recall inaccuracies and social desirability effects. To
address these limitations, future studies could integrate objective sleep
assessments to validate self-reported insomnia metrics and
incorporate informant reports to triangulate personality data.
Secondly, this research was conducted only in rural areas of Shandong
Province, China. It should be acknowledged that due to different
cultural backgrounds, this will limit the universal applicability of our
research results among urban residents and people from different
countries and regions. If one wants to continue to explore this issue,
future research should be conducted in multiple regions and involving
multiple groups of people. Thirdly, there were uncontrolled variables
that could potentially exert a significant impact on insomnia. Lastly,
while this study provides evidence for the association between
insomnia and personality, it does not fully explore the mechanisms
underlying this relationship, particularly the role of mental health
factors. Future research will aim to address these gaps and further
investigate the mechanisms at play.

Conclusion

To our knowledge, this study represents the first attempt to
explore the longitudinal associations between personality traits
and insomnia among rural Chinese residents using a prospective
cohort design. This research contributes to the existing literature
in the following ways. Firstly, it revealed a bidirectional
relationship between neuroticism, extraversion, and insomnia.
Specifically, individuals with high levels of neuroticism displayed
more severe overall insomnia symptoms. The impact of
neuroticism on insomnia was found to be stronger than the reverse
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effect. In the case of extraversion, those with low levels of this trait
experienced more severe insomnia, and interestingly, the influence
of insomnia on extraversion was more significant than that of
extraversion on insomnia. Secondly, a one — way longitudinal
association was identified between insomnia and agreeableness, as
well as between conscientiousness and insomnia. Participants with
severe insomnia showed lower levels of agreeableness, and those
with low conscientiousness had more pronounced insomnia
symptoms. However, the longitudinal correlations between
openness and insomnia were not supported in this study. This
study enhances our comprehension of the association between
personality traits and insomnia, thereby facilitating further
investigation into the causal link between insomnia and
personality characteristics.

Data availability statement

The original contributions presented in the study are included in
the article/supplementary material, further inquiries can be directed
to the corresponding author.

Ethics statement

This study was approved by Institutional Review Board (IRB) of
Public Health (Affiliated with Cheeloo College of Medicine, Shandong
University, Jinan, China), Approval no. 20181210. The studies were
conducted in accordance with the local legislation and institutional
requirements. The participants provided their written informed
consent to participate in this study.

Author contributions

ZS: Writing - original draft, Writing - review & editing, Data
curation, Formal analysis, Investigation, Methodology, Software,
Validation. ZW: Data curation, Investigation, Project administration,
Writing - review & editing. MW: Data curation, Formal analysis,
Investigation, Writing - review & editing. YC: Data curation,

References

Akram, U,, Gardani, M., Akram, A., and Allen, S. (2019). Anxiety and depression
mediate the relationship between insomnia symptoms and the personality traits of
conscientiousness and emotional stability. Heliyon 5:e01939. doi: 10.1016/j.heliyon.2019.
€01939

Akram, U, Stevenson, J. C., and Gardani, M. (2023). Personality and insomnia: a
systematic review and narrative synthesis. J. Sleep Res. 32:¢14031. doi: 10.1111/jsr.14031

Alharbi, A. S., Alshahrani, S. M., Alsaadi, M. M., AL Jahdali, H. H., Wali, S. O., and
BaHammam, A. S. (2021). Sleep quality and insomnia during the COVID-19
lockdown among the Saudi public. Saudi Med. ]. 42, 384-390. doi: 10.15537/sm;j.2021.
42.4.20200735

Aluja, A., Garcia, O,, Rossier, J., and Garcia, L. E (2005). Comparison of the NEO-FFI, the
NEO-FFI-R and an alternative short version of the NEO-PI-R (NEO-60) in Swiss and Spanish
samples. Personal. Individ. Differ. 38, 591-604. doi: 10.1016/j.paid.2004.05.014

Atherton, O. E., Willroth, E. C., Graham, E. K., Luo, J., Mroczek, D. K., and
Lewis-Thames, M. W. (2024). Rural-urban differences in personality traits and well-
being in adulthood. J. Pers. 92, 73-87. doi: 10.1111/jopy.12818

Baglioni, C., Battagliese, G., Feige, B., Spiegelhalder, K., Nissen, C., Voderholzer, U,, et al.
(2011). Insomnia as a predictor of depression: a meta-analytic evaluation of longitudinal
epidemiological studies. J. Affect. Disord. 135, 10-19. doi: 10.1016/j.jad.2011.01.011

Frontiers in Psychology

10.3389/fpsyg.2025.1569036

Investigation, Writing - review & editing. YQ: Data curation,
Investigation, Writing - review & editing. ZZ: Data curation,
Investigation, Writing - review & editing. YZ: Data curation,
Investigation, Writing - review & editing. AQ: Data curation,
Investigation, Writing - review & editing. YX: Data curation,
Investigation, Writing — review & editing. KW: Data curation,
Investigation, Writing — review & editing. WW: Data curation,
Investigation, Writing - review & editing. LS: Conceptualization, Data
curation, Formal analysis, Funding acquisition, Investigation,
Methodology,
Supervision, Validation, Writing - review & editing.

Project administration, Resources, Software,

Funding

The author(s) declare that financial support was received for the
research and/or publication of this article. This work was supported
by the National Natural Science Foundation of China (71974114).

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Generative Al statement

The authors declare that no Gen Al was used in the creation of
this manuscript.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Booker, L. A., Magee, M., Rajaratnam, S. M. W, Sletten, T. L., and Howard, M. E.
(2018). Individual vulnerability to insomnia, excessive sleepiness and shift work disorder
amongst healthcare shift workers. A systematic review. Sleep Med. Rev. 41, 220-233. doi:
10.1016/j.smrv.2018.03.005

Buysse, D. J. (2013). Insomnia. JAMA 309, 706-716. doi: 10.1001/jama.2013.193

Carciofo, R. (2022). Morning affect, eveningness, and amplitude distinctness:
Associations with behavioural indicators of conscientiousness. Chronobiol. Int. 39,
1590-1600. doi: 10.1080/07420528.2022.2134787

Choi, Y., Choi, S.-H., Yun, J.-Y,, Lim, J.-A., Kwon, Y., Lee, H. Y,, et al. (2019). The
relationship between levels of self-esteem and the development of depression in young
adults with mild depressive symptoms. Medicine 98:¢17518. doi: 10.1097/MD.000000000
0017518

Chung, J. (2017). Social support, social strain, sleep quality, and actigraphic sleep
characteristics: evidence from a national survey of US adults. Sleep Health 3, 22-27. doi:
10.1016/j.s1eh.2016.10.003

Cooper, L. D,, Balsis, S., and Oltmanns, T. F. (2014). Aging: empirical contribution: a
longitudinal analysis of personality disorder dimensions and personality traits in a
community sample of older adults: perspectives from selves and informants. J. Personal.
Disord. 28, 151-165. doi: 10.1521/pedi.2014.28.1.151

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1569036
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.1016/j.heliyon.2019.e01939
https://doi.org/10.1016/j.heliyon.2019.e01939
https://doi.org/10.1111/jsr.14031
https://doi.org/10.15537/smj.2021.42.4.20200735
https://doi.org/10.15537/smj.2021.42.4.20200735
https://doi.org/10.1016/j.paid.2004.05.014
https://doi.org/10.1111/jopy.12818
https://doi.org/10.1016/j.jad.2011.01.011
https://doi.org/10.1016/j.smrv.2018.03.005
https://doi.org/10.1001/jama.2013.193
https://doi.org/10.1080/07420528.2022.2134787
https://doi.org/10.1097/MD.0000000000017518
https://doi.org/10.1097/MD.0000000000017518
https://doi.org/10.1016/j.sleh.2016.10.003
https://doi.org/10.1521/pedi.2014.28.1.151

Shao et al.

Dekker, K., Blanken, T. E, and Van Someren, E. J. W. (2017). Insomnia and
personality—a network approach. Brain Sci. 7:28. doi: 10.3390/brainsci7030028

Delage, J.-P,, Coté, J., Journault, W.-G., Lemyre, A., and Bastien, C. H. (2024). The
relationships between insomnia, nightmares, and dreams: a systematic review. Sleep Med.
Rev. 75:101931. doi: 10.1016/j.smrv.2024.101931

Domagalska, J., Rusin, M., Razzaghi, M., and Nowak, P. (2021). Personality type D, level
of perceived stress, insomnia, and depression among high school teachers in Poland. Front.
Psychol. 12:626945. doi: 10.3389/fpsyg.2021.626945

Emert, S., and Lichstein, K. (2017). 0416 insomnia identity relation to the big five
personality traits and trait emotional intelligence. Sleep 40:A154. doi:
10.1093/sleepj/zsx050.415

Fabbri, M., Beracci, A., and Martoni, M. (2022). Insomnia, time perspective, and
personality traits: a cross-sectional study in a non-clinical population. Int. J. Environ. Res.
Public Health 19:11018. doi: 10.3390/ijerph191711018

Fan, X., Ma, Y,, Zhang, J., Lin, X, Sun, B., Rosenheck, R., et al. (2024). Sleep disturbance
and suicidal ideation among youth with depression. J. Affect. Disord. 354, 232-238. doi:
10.1016/}.jad2024.03.019

Geiger, A., Achermann, P, and Jenni, O. G. (2010). Sleep, intelligence and cognition in a
developmental context: differentiation between traits and state-dependent aspects. Prog.
Brain Res. 185, 167-179. doi: 10.1016/B978-0-444-53702-7.00010-5

Goldberg, M., Pairot de Fontenay, B., Blache, Y., and Debarnot, U. (2024). Effects of
morning and evening physical exercise on subjective and objective sleep quality: an
ecological study. J. Sleep Res. 33:¢13996. doi: 10.1111/js1.13996

Guadagni, V,, Burles, E, Ferrara, M., and Iaria, G. (2018). Sleep quality and its association
with the insular cortex in emotional empathy. Eur. J. Neurosci. 48, 2288-2300. doi:
10.1111/ejn.14124

Habibi Asgarabad, M., Doos Ali Vand, H., Salehi Yegaei, P, Hooman, E, Ahmadi, R.,
Baglioni, C., et al. (2023). The contribution of transdiagnostic vulnerability factors in
patients with chronic insomnia. Front. Psych. 14:1162729. doi: 10.3389/fpsyt.2023.1162729

Holzinger, B., Mayer, L., and Klésch, G. (2021). Personality traits and insomnia symptoms
in shift workers. Front. Psychol. 12:689741. doi: 10.3389/fpsyg.2021.689741

Kawata, Y., Maeda, M., Sato, T., Maruyama, K., Wada, H., Ikeda, A., et al. (2020).
Association between marital status and insomnia-related symptoms: findings from a
population-based survey in Japan. Eur. J. Pub. Health 30, 144-149. doi:
10.1093/eurpub/ckz119

Kim, H.-N., Cho, J., Chang, Y., Ryu, S., Shin, H., and Kim, H.-L. (2015). Association
between personality traits and sleep quality in Young Korean women. PLoS One
10:0129599. doi: 10.1371/journal.pone.0129599

Kim, W. J., Joo, W, Baek, J., Sohn, S. Y., Namkoong, K., Youm, Y, et al. (2017). Factors
associated with insomnia among the elderly in a Korean rural community. Psychiatry
Investig. 14, 400-406. doi: 10.4306/pi.2017.14.4.400

Kok, V. C., Horng, J.-T., Hung, G.-D., Xu, J.-L., Hung, T.-W., Chen, Y.-C,, et al. (2016).
Risk of autoimmune disease in adults with chronic insomnia requiring sleep-inducing pills:
a population-based longitudinal study. J. Gen. Intern. Med. 31, 1019-1026. doi:
10.1007/s11606-016-3717-z

Laaboub, N., Dubath, C., Ranjbar, S., Sibailly, G., Grosu, C., Piras, M., et al. (2022).
Insomnia disorders are associated with increased cardiometabolic disturbances and death
risks from cardiovascular diseases in psychiatric patients treated with weight-gain-inducing
psychotropic drugs: results from a Swiss cohort. BMC Psychiatry 22:342. doi:
10.1186/s12888-022-03983-3

Lee, W.-J., Peng, L.-N., Loh, C.-H., and Chen, L.-K. (2018). Effect of body weight, waist
circumference and their changes on mortality: a 10-year population-based study. ] Nutr
Health Aging 22, 959-964. doi: 10.1007/s12603-018-1042-4

Li, ], Fong, D. Y. T, Lok, K. Y. W,, Wong, J. Y. H., Man Ho, M., Choi, E. P. H,, et al. (2024).
Key lifestyles and health outcomes across 16 prevalent chronic diseases: a network analysis
of an international observational study. J. Glob. Health 14:04068. doi: 10.7189/jogh-14-04068

Luong, G., Charles, S. T, Rook, K. S., Reynolds, C. A,, and Gatz, M. (2015). Age
differences and longitudinal change in the effects of data collection mode on self-reports of
psychosocial functioning. Psychol. Aging 30, 106-119. doi: 10.1037/a0038502

MCcCRAE, R. R., and Costa, P. T. (1991). The NEO personality inventory: using the five-
factor Model in counseling. J. Couns. Dev. 69, 367-372. doi: 10.1002/j.1556-6676.1991.
tb01524.x

Mead, M. P, Persich, M. R., Duggan, K. A, Veronda, A., and Irish, L. A. (2021). Big 5
personality traits and intraindividual variability in sleep duration, continuity, and timing.
Sleep Health 7, 238-245. doi: 10.1016/j.sleh.2020.11.008

Mucdi, S., Geocze, L., Abranches, D. C., Anttinez, A. E. A,, and de Oliveira Penido, N.
(2014). Systematic review of evidence on the association between personality and tinnitus.
Braz. ]. Otorhinolaryngol. 80, 441-447. doi: 10.1016/j.bjorl.2014.05.031

Ollila, H. M., Sinnott-Armstrong, N., Kantojérvi, K., Broberg, M., Palviainen, T, Jones, S.,
et al. (2024). Nightmares share genetic risk factors with sleep and psychiatric traits. Transl.
Psychiatry 14:123. doi: 10.1038/s41398-023-02637-6

Ozer, D. ., and Benet-Martinez, V. (2006). Personality and the prediction of consequential
outcomes. Annu. Rev. Psychol. 57, 401-421. doi: 10.1146/annurev.psych.57.102904.190127

Frontiers in Psychology

11

10.3389/fpsyg.2025.1569036

Piber, D., Cho, J. H,, Lee, O., Lamkin, D. M., Olmstead, R., and Irwin, M. R. (2022).
Sleep disturbance and activation of cellular and transcriptional mechanisms of
inflammation in older adults. Brain Behav. Immun. 106, 67-75. doi:
10.1016/j.bbi.2022.08.004

Qin, Q, Jiang, Y., Mei, X, Zhu, Y., Li, H., Li, S., et al. (2024). The effect of childhood
trauma on depression in college students: a moderated mediation model. J. Affect.
Disord. 352, 490-497. doi: 10.1016/j.jad.2024.02.067

Raman, S., Hyland, P, and Coogan, A. N. (2024). Stability of social jetlag and sleep
timing into the second year of the Covid-19 pandemic: results from a longitudinal study
of a nationally representative adult sample in Ireland. Chronobiol. Int. 41, 29-37. doi:
10.1080/07420528.2023.2292098

Ren, Y, Li, S., Zhou, S., Wang, Y., Li, L., Zhang, J., et al. (2019). Optimism outweighs
neuroticism and anxiety sensitivity to predict insomnia symptoms in women after
surgery for breast cancer. Support Care Cancer 27, 2903-2909. doi:
10.1007/s00520-018-4610-6

Rojo-Wissar, D. M., Wanigatunga, A. A., Simonsick, E. M., Terracciano, A.,
Wu, M. N,, Zipunnikov, V., et al. (2021). Personality and insomnia symptoms in
older adults: the Baltimore longitudinal study of aging. Sleep 44:zsab082. doi:
10.1093/sleep/zsab082

Scandell, D. J., and Wlazelek, B. (1999). The relationship between self-perceived
personality and impression management on the neo-fii. Personal. Individ. Differ. 27,
147-154. doi: 10.1016/S0191-8869(98)00230-X

Schipper, L. J., Sollman, M. J., and Berry, D. T. R. (2010). “NEO personality inventory
(NEO-PI-R)” in The Corsini encyclopedia of psychology. ed. O. Weiner (Wiley).

Sorengaard, T. A., Karlsen, H. R,, Langvik, E., Pallesen, S., Bjorvatn, B., Waage, S., et al.
(2019). Insomnia as a partial mediator of the relationship between personality and future
symptoms of anxiety and depression among nurses. Front. Psychol. 10:901. doi:
10.3389/fpsyg.2019.00901

Serengaard, T. A., Langvik, E., Olsen, A., and Saksvik-Lehouillier, I. (2022). Predictors
of insomnia symptoms in police employees: a longitudinal investigation and comparison
of personality and psychosocial work factors. Cogent Psychol. 9:2137246. doi:
10.1080/23311908.2022.2137246

Sun, J.-L., Chiou, J.-E, and Lin, C.-C. (2011). Validation of the Taiwanese version of
the Athens insomnia scale and assessment of insomnia in Taiwanese Cancer patients. J.
Pain Symptom Manag. 41, 904-914. doi: 10.1016/j.jpainsymman.2010.07.021

Taylor, D. J., Pruiksma, K. E., Mintz, J., Slavish, D. C., Wardle-Pinkston, S., Dietch, J. R.,
et al. (2023). Treatment of comorbid sleep disorders and posttraumatic stress disorder
in U.S. active duty military personnel: a pilot randomized clinical trial. J. Trauma. Stress.
36, 712-726. doi: 10.1002/jts.22939

Vedaa, @., Krossbakken, E., Grimsrud, I. D., Bjorvatn, B., Sivertsen, B., Mageroy, N.,
etal. (2016). Prospective study of predictors and consequences of insomnia: personality,
lifestyle, mental health, and work-related stressors. Sleep Med. 20, 51-58. doi:
10.lOlG/j.sleep.2015.12.002

Wang, J., Wu, X., Liang, W., Chen, M., Zhao, C., and Wang, X. (2020). Objective short
sleep duration is related to the peripheral Inflammasome dysregulation in patients with
chronic insomnia. Nat. Sci. Sleep 12, 759-766. doi: 10.2147/NSS.5270045

Wang, Z., and Zeng, Z. (2023). Association between personality characteristics and
sleep quality among Chinese middle-aged and older adults: evidence from China family
panel studies. BMC Public Health 23:2427. doi: 10.1186/s12889-023-17352-6

Yan, X., and Li, H. (2024). The impact of sleep problems on cerebral aneurysm risk is
mediated by hypertension: a mediated Mendelian randomization study. Front. Genet.
15:1434189. doi: 10.3389/fgene.2024.1434189

Yao, R., and Liang, L. (2010). Analysis of the application of simplified neo-fi to
undergraduates. Chin. J. Clin. Psychol. 18, 457-459.

Yokoyama, C., Autio, J. A., Ikeda, T., Sallet, J., Mars, R. B., Van Essen, D. C,, et al.
(2021). Comparative connectomics of the primate social brain. Neurolmage 245:118693.
doi: 10.1016/j.neuroimage.2021.118693

Zamani Sani, S. H., Greco, G., Fathirezaie, Z., Badicu, G., Aghdasi, M. T., Abbaspour, K.,
etal. (2023). Which dark personality traits could predict insomnia? The mediated effects of
perceived stress and ethical judgments. Behav. Sci. 13:122. doi: 10.3390/bs13020122

Zhang, E, Baranova, A., Zhou, C., Cao, H., Chen, J., Zhang, X, et al. (2021). Causal
influences of neuroticism on mental health and cardiovascular disease. Hum. Genet. 140,
1267-1281. doi: 10.1007/s00439-021-02288-x

Zhang, N., Ma, S., Wang, P, Yao, L., Kang, L., Wang, W,, et al. (2023). Psychosocial
factors of insomnia in depression: a network approach. BMC Psychiatry 23:949. doi:
10.1186/512888-023-05454-9

Zhang, X., Yue, Q, Li, M., Wu, C., Zhou, L., Cai, Y,, et al. (2023). SARS-CoV-2
vaccination may improve anxious, insomnia and depressive symptoms among Chinese
population aged 18-75 years during the COVID-19 pandemic. Sci. Rep. 13:22029. doi:
10.1038/s41598-023-48977-7

Zheng, W., Luo, X.-N,, Li, H.-Y,, Ke, X.-Y,, Dai, Q., Zhang, C.-]., et al. (2018).
Regional differences in the risk of insomnia symptoms among patients from general
hospital outpatient clinics. Neuropsychiatr. Dis. Treat. 14, 3307-3315. doi:
10.2147/NDT.S184216

frontiersin.org


https://doi.org/10.3389/fpsyg.2025.1569036
https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org
https://doi.org/10.3390/brainsci7030028
https://doi.org/10.1016/j.smrv.2024.101931
https://doi.org/10.3389/fpsyg.2021.626945
https://doi.org/10.1093/sleepj/zsx050.415
https://doi.org/10.3390/ijerph191711018
https://doi.org/10.1016/j.jad.2024.03.019
https://doi.org/10.1016/B978-0-444-53702-7.00010-5
https://doi.org/10.1111/jsr.13996
https://doi.org/10.1111/ejn.14124
https://doi.org/10.3389/fpsyt.2023.1162729
https://doi.org/10.3389/fpsyg.2021.689741
https://doi.org/10.1093/eurpub/ckz119
https://doi.org/10.1371/journal.pone.0129599
https://doi.org/10.4306/pi.2017.14.4.400
https://doi.org/10.1007/s11606-016-3717-z
https://doi.org/10.1186/s12888-022-03983-3
https://doi.org/10.1007/s12603-018-1042-4
https://doi.org/10.7189/jogh-14-04068
https://doi.org/10.1037/a0038502
https://doi.org/10.1002/j.1556-6676.1991.tb01524.x
https://doi.org/10.1002/j.1556-6676.1991.tb01524.x
https://doi.org/10.1016/j.sleh.2020.11.008
https://doi.org/10.1016/j.bjorl.2014.05.031
https://doi.org/10.1038/s41398-023-02637-6
https://doi.org/10.1146/annurev.psych.57.102904.190127
https://doi.org/10.1016/j.bbi.2022.08.004
https://doi.org/10.1016/j.jad.2024.02.067
https://doi.org/10.1080/07420528.2023.2292098
https://doi.org/10.1007/s00520-018-4610-6
https://doi.org/10.1093/sleep/zsab082
https://doi.org/10.1016/S0191-8869(98)00230-X
https://doi.org/10.3389/fpsyg.2019.00901
https://doi.org/10.1080/23311908.2022.2137246
https://doi.org/10.1016/j.jpainsymman.2010.07.021
https://doi.org/10.1002/jts.22939
https://doi.org/10.1016/j.sleep.2015.12.002
https://doi.org/10.2147/NSS.S270045
https://doi.org/10.1186/s12889-023-17352-6
https://doi.org/10.3389/fgene.2024.1434189
https://doi.org/10.1016/j.neuroimage.2021.118693
https://doi.org/10.3390/bs13020122
https://doi.org/10.1007/s00439-021-02288-x
https://doi.org/10.1186/s12888-023-05454-9
https://doi.org/10.1038/s41598-023-48977-7
https://doi.org/10.2147/NDT.S184216

	Longitudinal associations between Big Five personality and insomnia: evidence based on a 4-year perspective cohort study among community residents
	Introduction
	Methods
	Study participants and data collection
	Measures
	Personality
	Insomnia
	Covariates
	Statistical analysis

	Results
	Descriptive statistics and single analysis
	Correlation
	Multiple linear analysis
	The cross-lagged model

	Discussion
	Conclusion

	References

