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Abstract 

Background:  Insomnia and suicidal thoughts are two of the negative impacts that have been caused by the COVID-19 
pandemic. Identifying the factors that contribute to these psychological problems may help develop strategies to 
sustain the mental health of the public. The present study examined the psychosocial impacts caused by the COVID-19 
pandemic among different populations in Taiwan, and investigated the relationships between these psychosocial 
variables, insomnia, and suicidal thoughts.

Methods:  Between September 2020 and May 2021, online questionnaires including psychometrically validated 
scales were distributed to a convenience sample of outpatients (n = 205), healthcare workers (HCWs) (n = 500), and 
individuals in the general population (n = 1200) in Taiwan to collect data regarding their insomnia severity, suicidal 
thoughts, fear of COVID-19, trust of information, and resilience. Multivariate logistic regression methods were used to 
identify variables associated with suicidal thoughts and insomnia.

Results:  Greater fear of COVID-19 was significantly associated with suicidal thoughts: odds ratios (ORs) with 95% 
confidence interval (CI) = 1.155 (1.002–1.330) for outpatients; 1.127 (1.035–1.228) for HCWs; and 1.100 (1.130–1.222) 
for those in the general population. Higher resilience was significantly associated with lower insomnia: OR (95% 
CI) = 0.819 (0.725–0.926) for outpatients; 0.803 (0.728–0.887), for HCWs; 0.829 (0.785–0.875), and for those in the 
general population. In addition, there was a statistically significant association between insomnia diagnosis and 
greater fear of COVID-19 among HCWs (OR [95% CI] = 1.102 [1.062–1.144]) and those in the general population (OR 
[95% CI] = 1.079 [1.053–1.106]). Among outpatients, there was a statistically significant association between sui‑
cidal thoughts and lower trust of information (OR [95% CI] = 0.794 [0.646–0.976]), while among those in the general 
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Introduction
During the COVID-19 pandemic, uncertainty about the 
disease, strict enforcement of public health measures, 
and information overload may create psychosocial prob-
lems such as anxiety, fear and/or sleep problems [1–6]. 
Understanding the psychological consequences that 
accompany this global health crisis is critical to improve 
public well-being [7]. The impact of the pandemic on 
mental health has been  highlighted and the  building of 
a resilient health system in response to the pandemic  is 
recommended [8].

Sleep has been an important issue during the COVID-
19 outbreak: higher worries about COVID-19 led 
to higher severity of insomnia [9]. Also, psychologi-
cal distress (e.g., fear, anxiety, and depression) were 
reported to be associated with sleep problems during 
the  COVID-19  pandemic [10, 11]. Sleep problems dur-
ing the  COVID-19  pandemic had no gender differences 
[12], but the prevalence of sleep problems differed across 
COVID-19 patients (pooled prevalence 74.8%), health-
care workers (HCWs) (36%), and the general population 
(32.3%) [13].

Suicide has been another important public health 
concern during the COVID-19 pandemic. A systematic 
review suggested that the prevalence of COVID-19-re-
lated suicidal ideation was higher among those in the 
general population during the COVID-19 pandemic than 
before it [14]. Empirical research has indicated that the 
causes of suicide associated with the COVID-19 pan-
demic include the (i) negative socioeconomic impact 
of COVID-19, (ii) fear of getting infected, (iii) stress of 
unemployment, and (iv) emotional isolation caused by 
home confinement orders [15, 16].

Suicide and insomnia are significant mental health con-
cerns which widely affect individual lives. However, dur-
ing a public health crisis like the COVID-19 pandemic, 
these mental health concerns are likely to have been 
exacerbated. Fear of contracting the virus may amplify 
the psychological consequences of COVID-19 due to 
uncertain prognosis and stigma toward COVID-19 
patients [14, 17]. Although communicating information 
about COVID-19 with the public is essential, information 

overload may lead to increased fear and increased suicide 
rates [18, 19]. Today’s media technologies enable indi-
viduals to receive information quickly from a variety of 
sources, and there is an important need for trustworthy 
health information during the pandemic. Therefore, the 
trustworthiness of information sources (i.e., those that 
can be considered the most honest and reliable such 
as that from reputable health organizations such as the 
World Health Organization, government health minis-
tries, etc.) can be a significant factor in reducing public 
stress caused by COVID-19 [19].

Many individuals have lost their jobs, homes and/or 
loved ones during the pandemic, and their resilience level 
may make them adapt and heal differently [20]. From two 
major schools of thought regarding the concept of resil-
ience [21], some define resilience as the human capacity 
to overcome negative events [22]; some define resilience 
as the process of coping with adversity and promoting 
well-being [23]. Nevertheless, during COVID-19 out-
break periods, resilience may protect individuals against 
psychological distress [15, 24].

Mental health impacts of COVID-19 were common 
across different populations (e.g., HCWs and university 
students), and the severity of mental health problems 
can vary depending on medical condition and risk of 
exposure to the virus [25, 26]. Studies had investigated 
psychosocial effects of COVID-19 on the general popu-
lation, HCWs [2, 3, 10, 11, 13, 27–31], and COVID-19 
patients [10, 13, 32]. These studies assessed mental con-
dition such as anxiety, depression, and sleep problem 
caused by COVID-19  and/or the pandemic. Addition-
ally, it has been suggested that these mental health prob-
lems caused by COVID-19 may co-occur. Moreover, 
these studies reported that the prevalence rates for (i) 
anxiety were 9.5–73.3% (HCWs) and 47% (COVID-19 
patients); (ii) depression were 12.5 to 71.9% (HCWs) and 
45% (COVID-19 patients); and (iii) sleep problems were 
18–32.3% (general population), 31–36% (HCWs), and 
34–74.8% (COVID-19 patients). Outpatients may also be 
vulnerable to mental health issues because of their pre-
existing health conditions and higher risk of contracting 
the virus while attending hospital appointments during 

population there was a statistically significant association between suicidal thoughts and higher insomnia severity 
(OR [95% CI] = 1.175 [1.13–1.222]). A statistically significant association was also found between insomnia diagnosis 
and higher suicidal thoughts among those in the general population (OR [95% CI] = 3.455 [2.338–5.106]).

Conclusions:  Trust of information, fear, and resilience were important factors for suppressing suicidal thoughts and 
insomnia among the three study populations. Health policies that monitor psychological status and build resiliency 
of the public are recommended to help develop tailored strategies for different populations affected by the COVID-19 
pandemic.

Keywords:  Sleep disorder, Suicide, COVID-19, Mental health, Taiwan, Frontline worker
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the pandemic [30, 33, 34]. However, to the best of the 
present authors’ knowledge, outpatients have  remained 
an understudied population. In this context, a cross-sec-
tional study on three populations was conducted to help 
develop tailored strategies for different populations dur-
ing the COVID-19 pandemic.

The present study examined fear of COVID-19, trust 
in information, and resilience among three different Tai-
wanese populations (outpatients, general population, and 
HCWs). The relationships between the aforementioned 
psychosocial variables, insomnia, and suicidal thoughts 
were also investigated.

Methods
Participants and procedure
A cross-sectional study using online surveys was 
conducted to investigate the psychosocial effects of 
COVID-19 among three populations, including National 
Cheng Kung University Hospital (NCKUH) outpa-
tients, NCKUH HCWs, and individuals in the general 
population.

HCWs and outpatients who had their email address 
registered in the NCKUH information system were 
recruited using convenience sampling. In addition, 
NCKUH outpatients had to have visited NCKUH hos-
pital outpatient department at least once during the sur-
vey period. NCKUH HCWs had to have worked in the 
NCKUH during the survey period. Individuals in the 
general population were recruited using stratified sam-
pling based on age and resident city to be a representative 
Taiwanese population. The sole inclusion criterion for 
the three populations was that the participants had to be 
aged 18 years or above. The online survey was conducted 
between September 2020 and May 2021, a relatively safe 
period during the COVID-19 pandemic in Taiwan [35]. 
The sample comprised a total of 1905 participants (205 
outpatients; 500 HCWs; and 1200 individuals from the 
general population). Since NCKUH is a medical center, 
most of the HCWs in the study population had a high 
level of education due to workplace requirements. More-
over, the HCWs in the study consisted primarily of nurses 
and doctors working on the frontline.

Measures
Demographics: Participants’ age, gender, and education 
level were collected using a demographic information 
sheet.

Insomnia: Insomnia severity was assessed using the 
Insomnia Severity Index (ISI) [27]. The ISI comprises 
seven items that evaluate insomnia. Individuals rate the 
items (e.g., “How satisfied/dissatisfied are you with your 
current sleep pattern?”) on a five-point scale from 0 (no 
problem) to 4 (very severe problem). The sum of the ISI 

scores ranges from 0 to 28, with a higher score indicat-
ing greater severity of insomnia [36]. A summed ISI score 
of 8 or above is interpreted as having insomnia. There-
fore, a dichotomous score for ISI was created to compare 
individuals without insomnia diagnosis (ISI score of 7 
and below) to those with insomnia diagnosis (ISI score 
of 8 and above) [37]. The internal consistency of the ISI 
in the present study was very good (Cronbach’s alpha 
(α) = 0.905 [outpatients]; 0.885 [HCWs]; and 0.894 [gen-
eral population]).

Suicidal thoughts: Suicidal thoughts were assessed 
using one item (i.e., “In the past week, have you had sui-
cidal thoughts because of COVID-19?”) rated on a five-
point scale`; 1 (not at all), 2 (slight), 3 (moderate), 4 
(severe), and 5 (very severe) [38]. A higher score indicates 
a higher severity of suicidal thoughts. Due to the highly 
skewed nature of the original five-point scale, a dichoto-
mous score of suicidal thoughts was created to compare 
individuals with no suicidal thoughts to those with slight 
to very severe suicidal thoughts.

Resilience: Resilience was assessed using a self-devel-
oped four-item scale [39] with items rated on a five-point 
scale from 1 (obviously worse) to 5 (obviously better). 
More specifically, trait resilience [40, 41] was evaluated 
in the present study. The four items were “How do you 
think your physical health compared to others before the 
COVID-19 pandemic?”; “How do you think your mental 
health compared to others before the COVID-19 pan-
demic?”; “How do you think your physical health com-
pared to others in the last week?”; and “How do you think 
your mental health compared to others in the last week?”. 
Items are summed to create a total score ranging from 4 
to 20. Higher scores indicate a more resilient response to 
stressful events. The internal consistency of the four resil-
ience items in the present study was good (α = 0.869).

Trust in information: Participants’ trust in information 
was assessed using the Believing COVID-19 Information 
Scale (BCIS) [42] comprising six different media sources. 
Items (e.g., “How much do you believe in the COVID-
19 information on television?”) are rated on a five-point 
scale from 1 (strongly disbelieve) to 5 (strongly believe) 
and summed to create a total trust in information score. 
Higher scores indicate greater trust in information. The 
internal consistency of the six items on in the present 
study was good (α = 0.838).

Fear of COVID-19: Fear of COVID was assessed using 
the seven-item Fear of COVID-19 Scale (FCV-19S) [43]. 
The FCV-19S has been widely used in many countries 
and its psychometric properties are good in over 20 dif-
ferent languages including Chinese [44]. Items (e.g., “I 
am afraid of losing my life because of COVID-19”) are 
rated on a five-point scale from 1 (strongly disagree) to 
5 (strongly agree). Higher scores indicate greater fear of 
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COVID-19. The internal consistency of the FCV-19S in 
the present study was excellent (α = 0.904).

Data analysis
The descriptive statistics of the socio-demographic infor-
mation and scale scores (i.e., resilience, trust in informa-
tion, fear of COVID-19, suicidal thoughts, and insomnia) 
of the three populations were calculated. Analyses of var-
iance and χ2 tests with Bonferroni corrections were used 
to compare the differences between variables among the 
three populations. For each population, Pearson’s cor-
relations were used to examine the linear relationships 
between the studied variables. Then, multiple linear 
regression models were constructed for each population 
to identify the variables associated with suicidal thoughts 
after adjusting for age, gender, and education level. Lastly, 
multivariate logistic regression models were constructed 
for each population to examine how the studied variables 
were associated with insomnia after adjusting for age, 
gender, and education level. All the statistics were carried 
out using SPSS Statistics 17.0.

Results
Demographic characteristics of study participants
Among the 205 NCKUH outpatients (mean age 
34.82 years [SD = 10.12]), 34.6% were males and 84.9% 
had a college or higher education level. Among the 500 
NCKUH HCWs (mean age 32.96 years [SD = 7.99]), 40% 
were males and 96.6% had a college or higher education 
level. Among the 1200 general population participants 

(mean age 39.56 years [SD = 9.58]), 47.5% were males and 
75.4% had a college or higher education level. Signifi-
cant differences among the three populations were found 
in their age, gender distribution, and educational level 
(p < 0.001). There were no statistical differences between 
the three populations in terms of trust in information 
and insomnia severity. The prevalence rates of insomnia 
were 39.5% among outpatients, 44.6% among HCWs, and 
39.8% among those in the general population. However, 
the general population had the highest scores in resil-
ience (p = 0.005), fear of COVID-19 (p < 0.001), and sui-
cidal thoughts severity (p =  0.007) compared to HCWs 
and outpatients. Table  1 lists the detailed information 
of the three populations. Moreover, scores of resilience, 
trust of information, fear of COVID-19, and ISI were 
normally distributed (skewness = − 0.68 to 0.90 in outpa-
tients; − 0.76 to 0.55 in HCWs; and − 0.44 to 0.91 in gen-
eral population) (Table 2).

Correlations between the study variables
Regarding the correlations between these studied vari-
ables, fear of COVID-19 was positively correlated with 
the trust in information (r = 0.332, p < 0.01, for outpa-
tients; r = 0.118, p < 0.01, for HCWs; r = 0.17, p < 0.01, 
for general population) and insomnia severity (r = 0.166, 
p < 0.05, for outpatients; r = 0.342, p < 0.01, for HCWs; 
r = 0.231, p < 0.01, for general population). Resilience was 
negatively correlated with insomnia severity (r = − 0.342, 
p < 0.01, for outpatients; r = − 0.325, p < 0.01, for HCWs; 
r = − 0.295, p < 0.01, for general population). Moreover, 

Table 1  Demographic information in the three populations

a With missing value of age (n = 3), gender (n = 2), and education (n = 4)
b With Bonferroni correction
c With cut-off point = 8

1. Outpatients
(N = 250)

2. Healthcare workersa

(N = 500)
3. General population
(N = 1200)

F or χ2 (p-value) Post-hoc 
comparisonb

Mean ± SD or n(%) Mean ± SD or n(%) Mean ± SD or n(%)

Age 34.82 ± 10.12 32.96 ± 7.99 39.56 ± 9.58 F = 97.89 (< 0.001) 3 > 1 > 2

Gender χ2 = 238.71 (< 0.001)

  Male 71 (34.6) 40 (8) 570 (47.5) 3 > 1 > 2

  Female 134 (65.4) 458 (92) 630 (52.5)

Education χ2 = 107.55 (< 0.001)

  Senior high or below 31 (15.1) 17 (3.4) 295 (24.6) 3 > 1 > 2

  College or above 174 (84.9) 479 (96.6) 905 (75.4)

Resilience 11.60 ± 2.79 12.01 ± 2.25 12.22 ± 2.65 F = 5.36 (0.005) 3 > 1

Trust of information source score 19.50 ± 3.79 19.54 ± 3.35 19.81 ± 3.35 F = 1.58 (0.207) –

Fear of COVID-19 18.03 ± 6.77 17.98 ± 5.77 19.69 ± 5.72 F = 18.47 (< 0.001) 3 > 1; 3 > 2

Suicidal thoughts severity 1.07 ± 0.38 1.08 ± 0.36 1.15 ± 0.54 F = 5.00 (0.007) 3 > 2

Insomnia Severity Index score 6.86 ± 5.19 7.15 ± 4.64 6.84 ± 5.3 F = 0.66 (0.518) –

Insomnia prevalencec 81 (39.5) 223 (44.6) 477 (39.8) χ2 = 3.64 (0.16) –
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among outpatients, resilience was negatively correlated 
with suicidal thoughts severity (r = − 0.169, p < 0.05) 
and trust in information (r = − 0.181, p < 0.01). Among 
HCWs, suicidal thoughts severity were positively corre-
lated with fear (r = 0.139, p < 0.01) and insomnia severity 
(r = 0.108, p < 0.05); resilience was negatively correlated 
with fear (r = − 0.187, p < 0.01). Among those in the 
general population, all the correlations were significant 
except for the relationship between resilience and fear of 
COVID-19 (Table 3).

The associations between suicidal thoughts with other 
variables
Table  4 shows the variables that were associated with 
suicidal thoughts among the three populations after 
adjusting for age, gender, and education level. The 
results of the logistic regression showed that higher 
fear of COVID-19 (outpatient: odds ratio [OR] = 1.155, 
95% confidence interval [CI] = 1.002–1.33; HCWs: 
OR = 1.127, 95% CI = 1.035–1.228; general population: 
OR = 1.1, 95% CI = 1.13–1.222) was significantly asso-
ciated with suicidal thoughts among the three popula-
tions after accounting for trust of information, resilience, 
and insomnia. In addition, lower trust of information 
(OR = 0.794, 95% CI = 0.646–0.976) was significantly 
associated with suicidal thoughts among outpatients, 
but not among the other two populations. Furthermore, 
while all studied variables were correlated with suicidal 
thoughts in the general population, only higher insomnia 

severity (OR = 1.175, 95% CI = 1.13–1.222) was sig-
nificantly associated with suicidal thoughts when all the 
studied variables were considered.

The associations between insomnia with other variables
The logistic regression analyses showed that lower resil-
ience (outpatient: odds ratio [OR] = 0.819, 95% confi-
dence interval [CI] = 0.725–0.926; HCWs: OR = 0.803, 
95% CI = 0.728–0.887; general population: OR = 0.829, 
95% CI = 0.785–0.875) was significantly associated with 
insomnia diagnosis among the three populations. More-
over, higher fear of COVID-19 (HCWs: OR = 1.102, 
95% CI = 1.062–1.144; general population: OR = 1.079, 
95% CI = 1.053–1.106) was significantly associated with 
insomnia diagnosis among HCWs and the general popu-
lation. In addition, higher suicidal thoughts were also sig-
nificantly associated with insomnia diagnosis among the 
general population (OR = 3.455, 95% CI = 2.338–5.106) 
(Table 5).

Discussion
This present study conducted an online survey to exam-
ine the relationship between fear of COVID-19, trust 
in information, and resilience with insomnia and sui-
cidal thought among different populations in Taiwan, 
including hospital outpatients, HCWs, and those in 
the general population. While the general population 
had the highest resilience score of the three groups, the 

Table 2  Descriptive statistics of the scale variables

a As continuous data. ISI Insomnia Severity Index

Min Max Mean SD Skewness Kurtosis

Outpatients
  Resilience score 4 20 11.60 2.79 0.21 1.17

  Trust of information 6 29 19.50 3.79 − 0.68 1.63

  Fear of COVID-19 score 7 35 18.03 6.77 0.14 − 0.68

  Suicide scorea 1 5 1.07 0.40 6.88 55.34

  ISI score 0 26 6.86 5.19 0.90 0.53

Healthcare workers
  Resilience score 4 20 12.01 2.25 0.48 2.40

  Trust of information 6 30 19.54 3.35 − 0.76 1.58

  Fear of COVID-19 score 7 35 17.98 5.77 0.06 −0.29

  Suicide scorea 1 3 1.08 0.36 4.80 22.23

  ISI score 0 23 7.15 4.64 0.55 − 0.10

General population
  Resilience score 4 20 12.22 2.65 0.37 1.68

  Trust of information 6 30 19.81 3.35 −0.44 2.20

  Fear of COVID-19 score 7 35 19.69 5.72 0.15 0.13

  Suicide scorea 1 5 1.15 0.54 4.36 21.43

  ISI score 0 28 6.84 5.30 0.91 0.55
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general population also had the highest scores for fear of 
COVID-19 and suicidal thoughts. This is perhaps under-
standable because resilience is not a fixed mental health 
status that maintains individuals in a good mood all the 
time, but keeps individuals going in the long run in the 
face of any adversity [24]. Findings from the present study 
suggested that higher fear of COVID-19 was associated 
with suicidal thoughts, and a lower level of resilience was 
associated with higher likelihood of experiencing insom-
nia symptoms. It is recommended that these constructs 
are targeted to develop tailored strategies for different 
populations.

The results of the present study indicated that higher 
fear of COVID-19 was significantly associated with sui-
cidal thoughts among all three populations, which is 
consistent with findings from the previous studies [28, 
45–47]. In addition, findings indicated that increased 

insomnia symptoms were significantly associated with 
suicidal thoughts among those in the general popula-
tion, which is also in line with the previous studies [20, 
28]. The negative association between trust in COVID-
19 information and suicidal thoughts among outpa-
tients may perhaps be explained by health education 
they received when visiting the hospital [48]. The psy-
chological consequences of stress-inducing information 
about COVID-19 may be mitigated if the government 
adequately communicated and monitored the content of 
COVID-19 information [18].

According to the (Taiwanese) Ministry of Health and 
Welfare report, the suicide rate in Taiwan in 2020 did 
not increase as compared to the rate in the previous year, 
which may be interpreted as the COVID-19 pandemic 
having little impact on suicide rate. In addition, the 
results of a study conducted in Taiwan showed a slight 

Table 3  Correlation matrix of covariates and studied variables for the three populations

* p < 0.05

**p < 0.01
a With Pearson correlation
b With Spearman correlation

1a 2b 3b 4a 5a 6a 7a 8a

Outpatients
  1. Age –

  2. Gender −0.056 –

  3. Education −0.196** −0.103 –

  4. Resilience 0.176* −0.125 0.098 –

  5. Trust of information 0.032 0.075 0.062 0.128 –

  6. Fear of COVID-19 −0.091 0.132 0.051 −0.026 0.332** –

  7. Suicidal thoughts severity −0.096 −0.091 − 0.034 −0.169* − 0.181** 0.032 –

  8. Insomnia severity −0.06 0.034 0.022 −0.342** 0.026 0.166* 0.108 –

Healthcare workers
  1. Age –

  2. Gender −0.014 –

  3. Education 0.107* −0.076 –

  4. Resilience 0.002 −0.08 0.086 –

  5. Trust of information −0.021 0.108* −0.068 0.006 –

  6. Fear of COVID-19 0.05 0.158** −0.149** −0.187** 0.118** –

  7. Suicidal thoughts severity −0.055 −0.036 − 0.085 −0.026 − 0.066 0.139** –

  8. Insomnia severity 0.067 0.053 −0.153** −0.325** − 0.023 0.342** 0.108* –

General population
  1. Age –

  2. Gender −0.134** –
  3. Education −0.114** −0.049 –

  4. Resilience 0.063* −0.108** 0.068* –

  5. Trust of information −0.005 − 0.008 0.023 0.157** –

  6. Fear of COVID-19 −0.053 −0.019 − 0.064 −0.028 0.17** –

  7. Suicidal thoughts severity −0.036 −0.024 0.007 −0.156** − 0.084** 0.191** –

  8. Insomnia severity −0.009 0.049 −0.013 −0.295** − 0.059* 0.231** 0.322** –
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decrease in the annual suicide rate following the COVID-
19 outbreak, although the suicide rates increased for 
individuals in younger and older age groups [49]. Experts 
in the field of suicidology have recommended that pub-
lic health officials should still implement mental health 
interventions to maintain psychosocial well-being and 
prevent suicide among vulnerable individuals and com-
munities [17].

In relation to other variables, findings in the present 
study also indicated that lack of resilience was signifi-
cantly associated with insomnia among all three studied 
populations. This finding is consistent with previous 

studies conducted online with no participation restric-
tions, with higher levels of resilience accompanied by 
fewer insomnia symptoms [20]. Moreover, higher fear 
of COVID-19 was also associated with insomnia among 
HCWs and those in the general population. Fear and anx-
iety about COVID-19 have been found to be significant 
associated with sleep problems among healthcare profes-
sionals working on the frontline in hospitals and health 
centers [27]. A systematic review and meta-analysis of 
studies focusing on the impact of fear of COVID-19 also 
reported that fear of COVID-19 was positively associated 
with insomnia, as well as depression, anxiety, and other 

Table 4  Logistic regression of variables associated with suicidal thoughts

OR 95% CI p-value

Outpatients [variance inflation factor (VIF) = 1.041–1.184, χ2 = 22.711 (p = 0.002)]

Age (years) 0.942 0.855–1.038 0.226

Gender
  Male 0.172 0.032–0.943 0.043

  Female Reference

Education
  Senior high or below 3.66 0.625–21.442 0.15

  College or above Reference

Resilience 0.739 0.545–1.003 0.052

Trust of information 0.794 0.646–0.976 0.028

Fear of COVID-19 1.155 1.002–1.33 0.046

Insomnia severity 1.054 0.917–1.21 0.459

Healthcare workers [VIF = 1.033–1.25, χ2 = 19.313 (p = 0.007)]

Age (years) 0.948 0.891–1.008 0.088

Gender
  Male 0.413 0.107–1.597 0.2

  Female Reference

Education
  Senior high or below 3.373 0.657–17.306 0.145

  College or above Reference

Resilience 1.004 0.816–1.237 0.968

Trust of information 0.91 0.813–1.018 0.098

Fear of COVID-19 1.127 1.035–1.228 0.006

Insomnia severity 1.062 0.965–1.169 0.216

General population [VIF = 1.032–1.168, χ2 = 132.043 (p < 0.001)]

Age (years) 0.978 0.955–1.003 0.084

Gender
  Male 0.673 0.43–1.052 0.082

  Female Reference

Education
  Senior high or below 0.832 0.482–1.435 0.508

  College or above Reference

Resilience 0.958 0.883–1.04 0.305

Trust of information 0.988 0.929–1.051 0.702

Fear of COVID-19 1.1 1.056–1.146 < 0.001

Insomnia severity 1.175 1.13–1.222 < 0.001
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mental health problems [11]. These results supported the 
findings of the present study.

Sleep problems accompany many other types of psycho-
logical distress [10, 11]. A recently published systematic 
review reported an interrelationship between insomnia 
and post-traumatic stress disorder (PTSD) [50]. Addi-
tionally, evidence from prospective studies has shown a 
bidirectional association between insomnia and other 
physical (e.g., headache, asthma) or mental (e.g., anxi-
ety, depression) health problems [51, 52]. Consequently, 
monitoring the psychosocial needs of the general public 

is critical because insomnia is one of the psychological 
effects of COVID-19 that can last for a long time [7].

The prevalence of insomnia among the general popu-
lation (39.8%) and HCWs (44.6%) in the present study 
were in line with a systematic review and meta-analysis 
of studies on sleep problems among different groups 
of individuals during the COVID-19 pandemic, which 
showed that the pooled prevalence of sleep problems 
was 37% for the general population, 43% for HCWs and 
57% for COVID-19 patients [10]. The insomnia preva-
lence among outpatients (39.5%) was the lowest among 

Table 5  Logistic regression of variables associated with insomnia

OR 95% CI p-value

Outpatients [variance inflation factor (VIF) = 1.043–1.196, χ2 = 17.373 (p = 0.015)]

Age (years) 1.011 0.979–1.043 0.518

Gender
  Male 1.284 0.684–2.409 0.436

  Female Reference

Education
  Senior high or below 0.953 0.394–2.308 0.916

  College or above Reference

Resilience 0.819 0.725–0.926 0.001

Trust of information 0.978 0.898–1.064 0.601

Fear of COVID-19 1.033 0.985–1.084 0.181

Suicidal thoughts severity 1.562 0.649–3.759 0.320

Healthcare workers [VIF = 1.034–1.117, χ2 = 72.273 (p < 0.001)]

Age (years) 0.998 0.974–1.023 0.891

Gender
  Male 0.809 0.381–1.719 0.582

  Female Reference

Education
  Senior high or below 1.198 0.423–3.394 0.734

  College or above Reference

Resilience 0.803 0.728–0.887 < 0.001

Trust of information 0.981 0.925–1.042 0.535

Fear of COVID-19 1.102 1.062–1.144 < 0.001

Suicidal thoughts severity 2.024 1.067–3.838 0.031

General population [VIF = 1.032–1.095, χ2 = 183.248 (p < 0.001)]

Age (years) 1.011 0.997–1.025 0.111

Gender
  Male 0.886 0.687–1.142 0.349

  Female Reference

Education
  Senior high or below 0.862 0.639–1.163 0.331

  College or above Reference

Resilience 0.829 0.785–0.875 < 0.001

Trust of information 1 0.961–1.042 0.982

Fear of COVID-19 1.079 1.053–1.106 < 0.001

Suicidal thoughts severity 3.455 2.338–5.106 < 0.001
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the three populations in the present study. However, one 
study in Turkey reported that 48.6% of cancer outpatients 
had insomnia, and another study in Malaysia reported 
that 80.9% of depression outpatients had insomnia dur-
ing the pandemic [34, 53]. Therefore, differences in the 
prevalence rates of insomnia may be due to differences in 
individuals’ underlying medical conditions [25, 26]. It is 
therefore possible that immunocompromised cancer out-
patients and emotional vulnerable depression outpatients 
were more likely to be affected by COVID-19 pandemic 
in relation to their sleep.

Previous studies have shown that pandemic outbreaks 
such as severe acute respiratory syndrome (SARS) and 
the H1N1 pandemic can result in mental health problems 
among individuals [26]. Despite the unprecedented chal-
lenges posed by the COVID-19 pandemic, the Taiwanese 
government’s efficiency in implementing public health 
measure and the Taiwanese people’ compliance with reg-
ulations have mitigated the impact of the disease. Having 
experience with past pandemics, the public are likely to 
develop similar but hopefully better coping strategies.

Strengths and limitations
The present study had some limitations. First, the cross-
sectional design of this study was unable to establish 
causal relationships between the variables assessed. Sec-
ond, there may be social desirability bias and recall bias 
because all the data were self-report and participants’ 
responses were not objectively verified. Third, the find-
ings of the study cannot be generalized to the  entire 
Taiwanese population because participants were of a 
younger age group. A possible explanation is that online 
surveys may prevent people who are older and unfamil-
iar with smartphones or computers from participating. 
Furthermore, given that this present study only recruited 
Taiwanese participants, the data may not be representa-
tive of the same three populations in other countries. 
Finally, suicidal thoughts were assessed using a single 
item rather than a psychometrically validated scale. How-
ever, results from past research suggest that if the con-
struct being assessed is subjective and well understood, 
then a single item measure might be a reasonable sub-
stitute for a longer assessment [54]. For instance, one 
study showed that a single-item to assess depression was 
sufficient to assess the mood of patients with anxiety 
disorders [55].

Future studies are needed to understand more thor-
oughly the mediation mechanism underlying these psy-
chosocial factors. For example, the present study carried 
out an exploratory examination as to whether insom-
nia severity mediated the relationship between fear 
of COVID-19 and suicidal ideation. The preliminary 
results indicated that in the relationship between fear of 

COVID-19 and suicidal ideation, insomnia severity was 
not a significant mediator for HCWs (95% bootstrap-
ping of the indirect effects = − 0.008, 0.040) but was a 
significant mediator for those in the general population 
(95% bootstrapping of the indirect effects = 0.025, 0.047). 
However, the present study was a cross-sectional study 
design and was unable to provide evidence regarding 
causal relationship. Therefore, future studies using longi-
tudinal design are needed to further examine the poten-
tial mediation mechanisms between fear of COVID-19, 
insomnia severity, and suicidal ideation.

The present study had some strengths because it 
compared three different Taiwanese populations (i.e., 
hospital outpatients, HCWs, and the general popula-
tion during the same period of COVID-19 pandemic). 
This may offer insights into the psychological char-
acteristics and prevention targets of different popu-
lations affected by the COVID-19 pandemic. Given 
that there were positive associations between fear of 
COVID-19 and suicidal ideation, and negative asso-
ciations between resilience and insomnia for all three 
groups in this present study, early detection of the 
psychosocial needs of different populations requires 
attention, and strategies to improve individual and 
community resilience should be implemented.

Conclusion
The present study examined associations between 
COVID-19-related psychosocial variables, suicidal 
thoughts, and insomnia among the general population, 
HCWs, and hospital outpatients in Taiwan. The findings 
suggested that higher levels of fear of COVID-19 were 
related to suicidal thoughts. Furthermore, the lower the 
resilience of the individual, the higher the chances of the 
individual experiencing insomnia symptoms. It is recom-
mended that health policies monitoring mental health 
and that build resiliency among individuals are imple-
mented, and to identify risk factors for each population 
group to develop tailored strategies in the context of 
COVID-19 pandemic.

Abbreviations
COVID-19: Coronavirus disease of 2019; HCWs: Healthcare workers; ISI: Insomnia 
Severity Index; BCIS: Believing COVID-19 Information Scale; FCV-19S: Fear of 
COVID-19 Scale; OR: Odds ratio; CI: Confidence interval.

Acknowledgements
We specifically sincerely thank Drs. Chun-Fang Chiang, Jason Kuo, and Jin-Tan 
Liu in data collection for the general population in Taiwan.

Authors’ contributions
Y-HL, J-SC, P-CH, M-YL, CS, N-YK, & C-YL contributed to the conception, 
design of the study, and data collection. Y-HL, CS, C-YL, MDG, & N-YK 
contributed in data analyzing and interpretation of data. Y-HL, J-SC, P-CH, 
and C-YL drafted the manuscript. All authors provided contributions to 
the literature review and discussion and substantially edited the primary 



Page 10 of 11Lin et al. BMC Public Health         (2022) 22:2135 

manuscript. C-YL prepared the final version of the manuscript and MDG 
edited it. All authors revised the manuscript, agreed to be fully account‑
able for ensuring the integrity and accuracy of the study, and read and 
approved the final version of the manuscript to be published. All the 
authors met the criteria for authorship, and they are listed as co-authors 
on the title page.

Funding
This research was supported in part by (received funding from) the Ministry 
of Science and Technology, Taiwan (MOST 109–2327-B-006-005; MOST 
111–2321-B-006-009; MOST 111-2410-H-006-100). Funding body has no role 
in conception, design, conducting the project or interpreting the data.

Availability of data and materials
The data can be requested from the corresponding author with proper use.

Declarations

Ethics approval and consent to participate
The authors assert that all procedures contributing to this work complied 
with the ethical standards of the responsible committee on human experi‑
mentation (institutional and national) and with the Helsinki Declaration 
of 1975, as revised in 2008. All procedures involving human participants 
were approved by the NCKUH Institutional Review Board (IRB) (IRB number 
A-ER-109-149) and the National Taiwan University (NTU) IRB (IRB number 
202011HS024). Individuals who were willing to participate had to provide 
their informed consent by selecting the “agree” checkbox on the first page 
of the online survey.

Consent for publication
Not applicable.

Competing interests
All authors declare that they have no conflict of interest.

Author details
1 Department of Nursing, College of Medicine, National Cheng Kung Univer‑
sity, No.1, University Road, Tainan 701401, Taiwan. 2 The preparatory office 
of the NCKUH Geriatric Hospital, National Cheng Kung University Hospital, 
College of Medicine, National Cheng Kung University, No.138, Sheng Li Road, 
Tainan, Taiwan. 3 Department of Medical Research, E-Da Hospital, No.1, Yida 
Road, Kaohsiung, Taiwan. 4 Institute of Allied Health Sciences, College of Medi‑
cine, National Cheng Kung University, No.1, University Road, Tainan 701401, 
Taiwan. 5 Department of Public Health, College of Medicine, National Cheng 
Kung University, No.1, University Road, Tainan, Taiwan. 6 Center for Infection 
Control, National Cheng Kung University Hospital, No. 138, Sheng Li Road, 
Tainan 704302, Taiwan. 7 Biostatistics Consulting Center, National Cheng Kung 
University Hospital, College of Medicine, National Cheng Kung University, No. 
138, Sheng Li Road, Tainan 704302, Taiwan. 8 Department of Occupational 
Therapy, College of Medicine, National Cheng Kung University, No.1, University 
Road, Tainan, Taiwan. 9 International Gaming Research Unit, Psychology 
Department, Nottingham Trent University, 50 Shakespeare Street, Nottingham, 
UK. 

Received: 30 August 2022   Accepted: 6 November 2022

References
	1.	 Ashraf A, Ali I, Ullah F. Domestic and gender-based violence: Pakistan 

scenario amidst COVID-19. Asian J Soc Health and Behav. 2021;4(1):47–50.
	2.	 Hasannia E, Mohammadzadeh F, Tavakolizadeh M, Davoudian N, Bay M. 

Assessment of the anxiety level and trust in information resources among 
iranian health-care workers during the pandemic of coronavirus disease 
2019. Asian J Soc Health Behav. 2021;4(4):163–8.

	3.	 Olashore A, Akanni O, Fela-Thomas A, Khutsafalo K. The psychologi‑
cal impact of COVID-19 on health-care workers in African countries: a 
systematic review. Asian J Soc Health Behav. 2021;4(3):85–97.

	4.	 Oluwole L, Obadeji A, Dada M. Surfing over masked distress: internet 
addiction and psychological well-being among a population of medical 
students. Asian J Soc Health Behav. 2021;4(2):56–61.

	5.	 Rajabimajd N, Alimoradi Z, Griffiths M. Impact of COVID-19-related fear 
and anxiety on job attributes: a systematic review. Asian J Social Health 
Behav. 2021;4(2):51–5.

	6.	 Sharma R, Bansal P, Chhabra M, Bansal C, Arora M. Severe acute respira‑
tory syndrome coronavirus-2-associated perceived stress and anxiety 
among indian medical students: a cross-sectional study. Asian J Soc 
Health Behav. 2021;4(3):98–104.

	7.	 Pfefferbaum B, North CS. Mental health and the Covid-19 pandemic. N 
Engl J Med. 2020;383(6):510–2.

	8.	 World Health Organization. WHO Mental Health Forum 2021 report 2021 
Available from: https://​cdn.​who.​int/​media/​docs/​defau​lt-​source/​mental-​
health/​who-​mental-​health-​forum-​2021.​pdf?​sfvrsn=​3af2f​65f_7.

	9.	 Brown LA, Hamlett GE, Zhu Y, Wiley JF, Moore TM, DiDomenico GE, et al. 
Worry about COVID-19 as a predictor of future insomnia. J Sleep Res. 
2022;31:e13564.

	10.	 Alimoradi Z, Brostrom A, Tsang HWH, Griffiths MD, Haghayegh S, Ohayon 
MM, et al. Sleep problems during COVID-19 pandemic and its’ association 
to psychological distress: a systematic review and meta-analysis. EClini‑
calMedicine. 2021;36:100916.

	11.	 Şimşir Z, Koç H, Seki T, Griffiths MD. The relationship between fear of 
COVID-19 and mental health problems: a meta-analysis. Death Stud. 
2021;46:515–23.

	12.	 Alimoradi Z, Gozal D, Tsang HWH, Lin CY, Brostrom A, Ohayon MM, 
et al. Gender-specific estimates of sleep problems during the COVID-
19 pandemic: systematic review and meta-analysis. J Sleep Res. 
2022;31(1):e13432.

	13.	 Jahrami H, BaHammam AS, Bragazzi NL, Saif Z, Faris M, Vitiello MV. Sleep 
problems during the COVID-19 pandemic by population: a systematic 
review and meta-analysis. J Clin Sleep Med. 2021;17(2):299–313.

	14.	 Farooq S, Tunmore J, Ali W, Ayub M. Suicide, self-harm and suicidal 
ideation during COVID-19: a systematic review. Psychiatry Res. 
2021;306:114228.

	15.	 McIntyre RS, Lee Y. Preventing suicide in the context of the COVID-19 
pandemic. World Psychiatry. 2020;19(2):250–1.

	16.	 Oliel S, Baldwin A, Epstein D, Nusser N. Suicide prevention must be prior‑
itized after 18 months of COVID-19 pandemic, says PAHO 2021. Available 
from: https://​www.​paho.​org/​en/​news/9-​9-​2021-​suici​de-​preve​ntion-​
must-​be-​prior​itized-​after-​18-​months-​covid-​19-​pande​mic-​says-​paho.

	17.	 Gunnell D, Appleby L, Arensman E, Hawton K, John A, Kapur N, et al. 
Suicide risk and prevention during the COVID-19 pandemic. Lancet 
Psychiatry. 2020;7(6):468–71.

	18.	 Garfin DR, Silver RC, Holman EA. The novel coronavirus (COVID-2019) out‑
break: amplification of public health consequences by media exposure. 
Health Psychol. 2020;39(5):355–7.

	19.	 Chang KC, Strong C, Pakpour AH, Griffiths MD, Lin CY. Factors related to 
preventive COVID-19 infection behaviors among people with mental 
illness. J Formos Med Assoc. 2020;119(12):1772–80.

	20.	 Killgore WDS, Taylor EC, Cloonan SA, Dailey NS. Psychological resilience 
during the COVID-19 lockdown. Psychiatry Res. 2020;291:113216.

	21.	 Davydov DM, Stewart R, Ritchie K, Chaudieu I. Resilience and mental 
health. Clin Psychol Rev. 2010;30(5):479–95.

	22.	 Waaktaar T, Torgersen S. How resilient are resilience scales? The big five 
scales outperform resilience scales in predicting adjustment in adoles‑
cents. Scand J Psychol. 2010;51(2):157–63.

	23.	 Fergus S, Zimmerman MA. Adolescent resilience: a framework for under‑
standing healthy development in the face of risk. Annu Rev Public Health. 
2005;26:399–419.

	24.	 PeConga EK, Gauthier GM, Holloway A, Walker RSW, Rosencrans PL, Zoe‑
llner LA, et al. Resilience is spreading: mental health within the COVID-19 
pandemic. Psychol Trauma Theory Res Pract Policy. 2020;12(S1):S47–S8.

	25.	 Phiri P, Ramakrishnan R, Rathod S, Elliot K, Thayanandan T, Sandle N, et al. 
An evaluation of the mental health impact of SARS-CoV-2 on patients, 
general public and healthcare professionals: a systematic review and 
meta-analysis. EClinicalMedicine. 2021;34:100806.

	26.	 Wu T, Jia X, Shi H, Niu J, Yin X, Xie J, et al. Prevalence of mental health 
problems during the COVID-19 pandemic: a systematic review and meta-
analysis. J Affect Disord. 2021;281:91–8.

https://cdn.who.int/media/docs/default-source/mental-health/who-mental-health-forum-2021.pdf?sfvrsn=3af2f65f_7
https://cdn.who.int/media/docs/default-source/mental-health/who-mental-health-forum-2021.pdf?sfvrsn=3af2f65f_7
https://www.paho.org/en/news/9-9-2021-suicide-prevention-must-be-prioritized-after-18-months-covid-19-pandemic-says-paho
https://www.paho.org/en/news/9-9-2021-suicide-prevention-must-be-prioritized-after-18-months-covid-19-pandemic-says-paho


Page 11 of 11Lin et al. BMC Public Health         (2022) 22:2135 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	27.	 Lu MY, Ahorsu DK, Kukreti S, Strong C, Lin YH, Kuo YJ, et al. The prevalence 
of post-traumatic stress disorder symptoms, sleep problems, and psycho‑
logical distress among covid-19 frontline healthcare workers in Taiwan. 
Front Psychiatry. 2021;12:705657.

	28.	 Mamun MA, Sakib N, Gozal D, Bhuiyan AI, Hossain S, Bodrud-Doza M, 
et al. The COVID-19 pandemic and serious psychological consequences 
in Bangladesh: a population-based nationwide study. J Affect Disord. 
2021;279:462–72.

	29.	 Hendrickson RC, Slevin RA, Hoerster KD, Chang BP, Sano E, McCall CA, 
et al. The impact of the COVID-19 pandemic on mental health, occupa‑
tional functioning, and professional retention among health care workers 
and first responders. J Gen Intern Med. 2022;37(2):397–408.

	30.	 Chung GK-K, Strong C, Chan Y-H, Chung RY-N, Chen J-S, Lin Y-H, et al. 
Psychological distress and protective behaviors during the COVID-19 
pandemic among different populations: Hong Kong general popula‑
tion, Taiwan healthcare workers, and Taiwan outpatients. Front Med. 
2022;9:800962.

	31.	 Hao Q, Wang D, Xie M, Tang Y, Dou Y, Zhu L, et al. Prevalence and risk 
factors of mental health problems among healthcare workers during 
the COVID-19 pandemic: a systematic review and meta-analysis. Front 
Psychiatry. 2021;12:567381.

	32.	 Patil S, Datar M, Shetty J, Naphade N. “Psychological consequences and 
coping strategies of patients undergoing treatment for COVID-19 at a 
tertiary care hospital”: a qualitative study. Asian J Social Health Behav. 
2021;4(2):62–8.

	33.	 Romito F, Dellino M, Loseto G, Opinto G, Silvestris E, Cormio C, et al. Psy‑
chological distress in outpatients with lymphoma during the COVID-19 
pandemic. Front Oncol. 2020;10:1270.

	34.	 Zulkifli NA, Guan NC, Zainal NZ, Ling TS. Psychosocial factors associated 
with depression and anxiety during covid-19 pandemic among outpa‑
tients with depression. Anadolu Psikiyatri Dergisi. 2021;22(4):185–93.

	35.	 Kuo Y-J, Chen Y-P, Wang H-W, Liu C-h, Strong C, Saffari M, et al. Com‑
munity outbreak moderates the association between COVID-19-related 
behaviors and COVID-19 fear among older people: a one-year longitudinal 
study in Taiwan. Front Med. 2021;8:756985.

	36.	 Bastien CH, Vallières A, Morin CM. Validation of the insomnia severity index as 
an outcome measure for insomnia research. Sleep Med. 2001;2(4):297–307.

	37.	 Morin CM, Belleville G, Bélanger L, Ivers H. The insomnia severity index: 
psychometric indicators to detect insomnia cases and evaluate treat‑
ment response. Sleep. 2011;34(5):601–8.

	38.	 Pramukti I, Strong C, Sitthimongkol Y, Setiawan A, Pandin MGR, Yen CF, 
et al. Anxiety and suicidal thoughts during the COVID-19 pandemic: 
cross-country comparative study among Indonesian, Taiwanese, and Thai 
university students. J Med Internet Res. 2020;22(12).

	39.	 Huang PC, Hung CH, Chen KW, Cashin C, Griffiths MD, Yang WC, et al. 
COVID-19-related self-stigma, post-traumatic stress disorder, insom‑
nia, and smartphone addiction among frontline government workers 
with COVID-19 pandemic control duties. Psychol Res Behav Manag. 
2022;15:3069–80.

	40.	 Hu T, Zhang D, Wang J. A meta-analysis of the trait resilience and mental 
health. Personal Individ Differ. 2015;76:18–27.

	41.	 O’Connor DB, Branley-Bell D, Green JA, Ferguson E, O’Carroll RE, O’Connor 
RC. Resilience and vulnerability factors influence the cortisol awak‑
ening response in individuals vulnerable to suicide. J Psychiatr Res. 
2021;142:312–20.

	42.	 Chang KC, Hou WL, Pakpour AH, Lin CY, Griffiths MD. Psychometric test‑
ing of three COVID-19-related scales among people with mental illness. 
Int J Ment Heal Addict. 2022;20(1):324–36.

	43.	 Ahorsu DK, Lin CY, Imani V, Saffari M, Griffiths MD, Pakpour AH. The Fear 
of COVID-19 Scale: development and initial validation. Int J Ment Heal 
Addict. 2022;20:1537–45.

	44.	 Lin CY, Hou WL, Mamun MA, Aparecido da Silva J, Broche-Perez Y, Ullah 
I, et al. Fear of COVID-19 scale (FCV-19S) across countries: measurement 
invariance issues. Nurs Open. 2021;8(4):1892–908.

	45.	 Ahorsu DK, Imani V, Lin C-Y, Timpka T, Broström A, Updegraff JA, et al. 
Associations between fear of COVID-19, mental health, and preventive 
behaviours across pregnant women and husbands: an actor-partner 
interdependence modelling. Int J Ment Heal Addict. 2022;20(1):68–82.

	46.	 Alimoradi Z, Ohayon MM, Griffiths MD, Lin CY, Pakpour AH. Fear of COVID-19 
and its association with mental health-related factors: systematic review 
and meta-analysis. BJPsych Open. 2022;8(2):e73.

	47.	 Ahorsu DK, Pramukti I, Strong C, Wang HW, Griffiths MD, Lin CY, et al. 
COVID-19-Related variables and its association with anxiety and 
suicidal ideation: differences between international and local university 
students in Taiwan. Psychol Res Behavior Manag. 2021;14(1179–1578 
(Print)):1857–66.

	48.	 Ko N-Y, Lu W-H, Chen Y-L, Li D-J, Wang P-W, Hsu S-T, et al. COVID-19-re‑
lated information sources and psychological well-being: an online survey 
study in Taiwan. Brain Behav Immun. 2020;87:153–4.

	49.	 Chen YY, Yang CT, Pinkney E, Yip PSF. Suicide trends varied by age-sub‑
groups during the COVID-19 pandemic in 2020 in Taiwan. J Formos Med 
Assoc. 2022;121(6):1174–7.

	50.	 Slavish DC, Briggs M, Fentem A, Messman BA, Contractor AA. Bidirectional 
associations between daily PTSD symptoms and sleep disturbances: a 
systematic review. Sleep Med Rev. 2022;63:101623.

	51.	 Jansson-Fröjmark M, Lindblom K. A bidirectional relationship between 
anxiety and depression, and insomnia? A prospective study in the gen‑
eral population. J Psychosom Res. 2008;64(4):443–9.

	52.	 Sivertsen B, Lallukka T, Salo P, Pallesen S, Hysing M, Krokstad S, et al. 
Insomnia as a risk factor for ill health: results from the large population-
based prospective HUNT study in Norway. J Sleep Res. 2014;23(2):124–32.

	53.	 Akturk Esen S, Acikgoz Y, Yildirim M, Ucar G, Ergun Y, Dirikoc M, et al. 
Anxiety, insomnia and pandemic awareness of cancer patients receiving 
chemotherapy during the covid-19 pandemic period. Int J Hematol 
Oncol. 2021;31(3):161–9.

	54.	 Bergkvist L, Rossiter JR. The predictive validity of multiple-item versus sin‑
gle-item measures of the same constructs. J Mark Res. 2007;44(2):175–84.

	55.	 McKenzie N, Marks I. Quick rating of depressed mood in patients with 
anxiety disorders. Br J Psychiatry. 1999;174(3):266–9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.


	Factors associated with insomnia and suicidal thoughts among outpatients, healthcare workers, and the general population in Taiwan during COVID-19 pandemic: a cross-sectional study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Methods
	Participants and procedure
	Measures
	Data analysis

	Results
	Demographic characteristics of study participants
	Correlations between the study variables
	The associations between suicidal thoughts with other variables
	The associations between insomnia with other variables

	Discussion
	Strengths and limitations

	Conclusion
	Acknowledgements
	References


