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Abstract: The heritability of anxiety and its association with insomnia have been suggested. This
study investigated the coincidence of anxiety and insomnia in monozygotic twins compared to dizy-
gotic twins. The Korean Genome and Epidemiology Study 2005–2014 was used. The ≥20-year-old
cohort population was composed of 1300 twin participants. A total of 980 monozygotic twins and
232 dizygotic twins were compared for the concordance for the history of insomnia in both twin
pairs (coincidence of insomnia) and the difference in state of anxiety and trait of anxiety scores.
The odds ratios (ORs) for the coincidence of insomnia in monozygotic twins compared to dizygotic
twins were analyzed using multiple logistic regression analysis. The estimated values (EV) of the
difference of state and trait of anxiety scores were analyzed using a linear regression model. The
coincidence of insomnia was not high in monozygotic twins compared to dizygotic twins. The
difference in the state of anxiety score was comparable between monozygotic twins and dizygotic
twins. However, the difference in anxiety scores was higher in dizygotic twins than in monozygotic
twins. The monozygotic twin group did not demonstrate higher coincidence of insomnia or the state
of anxiety than the dizygotic twin group. However, the monozygotic twin group indicated higher
coincidence of the trait of anxiety than the dizygotic twins. The current results implied the potential
contribution of heritable factors for the trait of anxiety.

Keywords: anxiety; insomnia; twin; cohort studies; epidemiology

1. Introduction

Anxiety is the most common psychiatric disorder, which was predicted to be approxi-
mately 7.3% in the general population worldwide [1–3]. The prevalence of anxiety can vary
according to the environmental conditions. For instance, the global prevalence of anxiety
was estimated to be as high as approximately 33.8% (95% confidence intervals [95% CI] =
29.2–38.7%) among medical students [2]. In addition, its prevalence in the empty-nested
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old population with the grief that many parents feel when their children move out of
the home was estimated to be approximately 41.0% (95% CI = 26–56%) [1]. During the
COVID-19 pandemic, the rates of anxiety were calculated to be more than 3 times higher
(25%) than those in the prepandemic period (7.3%) [3]. In addition to environmental factors,
many studies have suggested that genetic factors may contribute to anxiety [4,5]. Multiple
candidate genes for gene–environmental interactions in anxiety have been suggested [5].
Insomnia is one of the associated factors for anxiety, which also has heritability [6–8]. In a
meta-analysis of twin studies, approximately 40% of heritable factors contributed to the
occurrence of insomnia [6]. In addition, it was supposed that there are some overlapping
heritable factors of insomnia with anxiety [8]. Thus, both anxiety and insomnia need to be
concurrently considered in twin studies.

The genetic contribution to a specific trait can be predicted using a twin study [9–11].
One of the most common and basic twin study designs is comparing monozygotic twin
pairs with dizygotic twin pairs for the test traits. In this type of study, it is assumed that
the genetic concordance of monozygotic twin pairs is 100%, while that of dizygotic twin
pairs is 50%. The shared environmental factors are presumed to be equivalent between
monozygotic and dizygotic twins. The unshared and unmeasured confounding effects
should be considered when interpreting the results of twin studies. Thus, lifestyle factors
and socioeconomic factors need to be included when examining the genetic contribution to
the traits in twin studies.

This study aimed to evaluate the presence of genetic portions in the trait and state
of anxiety and insomnia. To estimate the genetic contribution, monozygotic twins were
compared to dizygotic twins for the differences in anxiety and insomnia. In addition, to
differentiate the transient state of anxiety from the trait of anxiety, survey questionnaires for
both trait and state of anxiety were introduced. This is a novel study comparing differences
in anxiety and insomnia in twin cohorts.

2. Materials and Methods
2.1. Study Population and Data Collection

The ethics committee of Hallym University (2021-03-004) approved the use of these
data. The requirement for written informed consent was waived by the Institutional
Review Board. This prospective cohort study relied on data from The Korean Genome and
Epidemiology Study (KoGES) from 2005 through 2014. A detailed description of these data
was described in a previous study [12]. Among the KoGES Consortium, we used KoGES
Healthy twin Study (HTS) data consisting of urban residence participants ≥ 20 years old.
It consisted of the base data from 2005–2013 and follow-up data from 2008–2014. Among
the participants who completed the baseline exam, two-thirds of the participants were
followed up, and their medical histories were updated.

2.2. Participant Selection

Among 1300 twin participants, we excluded those who lacked a record of state anxiety
score (n = 54), trait anxiety score (n = 18), and sleep time (n = 4). Finally, 980 monozygotic
(490 pairs of twins) and 232 dizygotic twin (116 pairs of twins) participants were selected
(Figure 1). Then, we analyzed the coincidence of their histories of state-trait anxiety scores
and insomnia histories between monozygotic and dizygotic twin participants.

2.3. Survey

The participants were asked about their previous histories of insomnia and the state-
trait anxiety inventory (STAI) questionnaire by trained interviewees [13]. Insomnia was
confirmed if the participants had insomnia histories, answering “yes” instead of “no”. The
STAI is composed of the state anxiety score (SAS), which asks about their current feelings
(20 questionnaires: 1–4 score), and the trait anxiety score (TAS), which assesses their feelings
in general (20 questionnaires: 1–4 score). Scoring was reversed for anxiety-absent items to
measure the degree of anxiety [13].
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Figure 1. The study design of the present study. The 980 monozygotic twins were compared with
232 dizygotic twins for the coincidences of insomnia between twins and the difference of state and
trait of anxiety inventory score between twins.

Participants were categorized into four income groups. Based on the household in-
come, the low-income group included the participants whose house income was less than
KRW 2 million per month. The middle-income group included the participants whose
household income was KRW 2 million to 3 million per month. The middle-high-income
group included the participants whose household income was KRW 3 million to 4 million
per month. The high-income group included the participants whose house income was
KRW 4 million or more per month. Education level was divided into under high school,
high school, commercial college—dropped out of college, and graduated from high school
college. Marriage status was grouped into unmarried, married, and divorced or other.
Physical activity was categorized as hard, moderate, walking time, and sitting time. This
was altered based on place of work and movement in the home. Smoking histories were
categorized as nonsmoker (<100 cigarettes throughout life), past smoker (quit more than
1 year ago), and current smoker. Alcohol consumption habits were categorized as non-
drinker, ≤1 time per month, 2–4 times per month, and ≥2 times per week. Sleep time was
calculated as 5/7 weekdays + 2/7 weekend sleep time.

2.4. Exposure

Monozygotic twins and dizygotic twins were considered independent variables in
this study. All of the participants were twins. There were no triplets, quadruplets or more.
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2.5. Outcome

We calculated the coincidence of insomnia histories between the matched twin partici-
pants. This was categorized as positive–positive, positive–negative, or negative–negative.

We calculated the absolute difference in SAS which implied the current feeling and
TAS which represented the feeling in general between the matched twin participants. For
example, one twin participant had an SAS of 24, and the other twin participant had an SAS
of 21; the absolute difference in SAS was calculated as 3.

2.6. Statistical Analyses

The chi-square test (categorical variables) or Wilcoxon rank-sum test (continuous
variables) was performed to compare the general characteristics of the participants.

The odds ratios (ORs) for the coincidence of insomnia in monozygotic twins compared
to dizygotic twins were calculated using multiple logistic regression analysis.

We calculated the estimated values (EV) with 95% CI of the absolute difference of SAS
and TAS. EV was measured as the ‘absolute difference between dizygotic twins’ minus the
‘absolute difference between monozygotic twins’ using a linear regression model.

Crude and adjusted models (age, sex, income, education, marital status, physical
activity, obesity, smoking habits, frequency of drinking alcohol, and sleep time) were used.

Two-tailed analyses were conducted, and p values less than 0.05 were considered
to indicate significance. The results were statistically analyzed using SPSS v. 24.0 (IBM,
Armonk, NY, USA).

3. Results

The rates of insomnia, state anxiety score, and trait anxiety score were not different between
monozygotic and dizygotic twins (all p > 0.05, Table 1, Supplementary Tables S1 and S2). The
distribution of age groups and sex ratio were different between monozygotic and dizygotic
twins (both p < 0.05). Other variables such as income level, education level, marital status,
level of physical activity, obesity, smoking status, frequency of drinking alcohol, and sleep
hours were comparable between the two groups (all p > 0.05).

Table 1. General Characteristics of Participants.

Characteristics Total Participants

Monozygotic Twin Dizygotic Twin p-Value

Age (years old, n, %) 0.004 *

20–24 6 (0.6) 0 (0)

25–29 66 (6.7) 4 (1.7)

30–34 332 (33.9) 83 (35.8)

35–39 236 (24.1) 63 (27.2)

40–44 134 (13.7) 34 (14.7)

45–49 112 (11.4) 16 (6.9)

50–54 74 (7.6) 22 (9.5)

55–59 14 (1.4) 10 (4.3)

60–64 4 (0.4) 0 (0)

65+ 2 (0.2) 0 (0)

Sex (n, %) 0.035 *

Males 366 (37.3) 104 (44.8)

Females 614 (62.7) 128 (55.2)
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Table 1. Cont.

Characteristics Total Participants

Monozygotic Twin Dizygotic Twin p-Value

Income (n, %) 0.955

<2 million (won) 319 (32.6) 74 (31.9)

2 to <3 million (won) 265 (27) 67 (28.9)

3 to <4 million (won) 203 (20.7) 47 (20.3)

≥4 million (won) 193 (19.7) 44 (19)

Education (n, %)

Under high school 116 (11.8) 25 (10.8) 0.928

Graduated from high school 343 (35) 86 (37.1)

Commercial college—Dropped out of
college 118 (12) 28 (12.1)

Graduated from college 403 (41.1) 93 (40.1)

Marriage (n, %) 0.309

Unmarried 233 (23.8) 50 (21.6)

Married 688 (70.2) 162 (69.8)

Divorced or other 59 (6) 20 (8.6)

Physical Activity

Hard (hour/1 week, mean, SD) 3.1 (6.8) 4.5 (9.2) 0.025

Moderate (hour/1 week, mean, SD) 5.8 (10.4) 6 (9.9) 0.780

Walk (hour/1 week, mean, SD) 6 (9.3) 6.8 (10.5) 0.283

Sit (hour/1 week, mean, SD) 40.4 (22.1) 38.7 (20.7) 0.298

Obesity (n, %) 0.232

Underweight (BMI < 18.5) 22 (2.2) 5 (2.2)

Normal (BMI ≥ 18.5 to < 23) 482 (49.2) 107 (46.1)

Overweight (BMI 23 to < 25) 207 (21.1) 65 (28)

Obese I (BMI ≥ 25 to < 30) 238 (24.3) 50 (21.6)

Obese II (BMI ≥ 30) 31 (3.2) 5 (2.2)

Smoking status (n, %) 0.173

Nonsmoker 636 (64.9) 138 (59.5)

Past smoker 102 (10.4) 33 (14.2)

Current smoker 242 (24.7) 61 (26.3)

Frequency of drinking alcohol (n, %) 0.546

Nondrinker 278 (28.4) 61 (26.3)

≤1 time per month 215 (21.9) 44 (19)

2–4 times per month 291 (29.7) 78 (33.6)

≥2 times per week 196 (20) 49 (21.1)

Sleeping hours (n, %) 0.270

≤5 h 52 (5.3) 16 (6.9)

6–7 h 583 (59.5) 140 (60.3)

8–9 h 320 (32.7) 66 (28.4)

≥10 h 25 (2.6) 10 (4.3)

Insomnia (n, %) 29 (3.0) 6 (2.6) 0.760

State anxiety score (mean, SD) 41.4 (10.4) 41.4 (9.7) 0.929

Trait anxiety score (mean, SD) 42.4 (9.6) 43.3 (9.9) 0.222

* Significance at p < 0.05. Chi-square test (categorical variables) or Wilcoxon rank-sum test (continuous variables)
was performed.

There was no association of the coincidence of insomnia with monozygotic twins
compared to dizygotic twins (Table 2). First, the odds for the coincidence of insomnia
(positive–positive) or no coincidence of insomnia (negative–negative) in monozygotic
twins compared to that of dizygotic twins were estimated. As a result, the odds for the
coincidence of insomnia were not high in monozygotic twins (adjusted OR [aOR] = 1.06,
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95% CI = 0.52–2.14, p = 0.880). Second, the incidence of insomnia (positive–positive or
positive–negative insomnia) in monozygotic twins compared to that in dizygotic twins was
calculated. The odds for the incidence of insomnia were not high in monozygotic twins
(aOR = 1.03, 95% CI = 0.53–2.00, p = 0.940).

The differences in state and trait anxiety scores between matched twins were evaluated
(Table 3). The difference in state anxiety score was not high in dizygotic twins (EV = 0.18,
95% CI = −0.84–1.20, p = 0.728). However, the difference in trait anxiety scores was high in
dizygotic twins (EV = 1.88, 95% CI = 0.89–2.86, p < 0.001).

Table 2. Analysis of odds ratios with 95% confidence interval of coincidence of insomnia of monozy-
gotic twins compared to dizygotic twins (reference: positive/negative of diseases between twins).

Coincidence of Disease Monozygotic
Twin

Dizygotic
Twin Odds Ratios (95% Confidence Interval)

n (%) n (%) Crude p-Value Model 1 * p-value Model 2 † p-Value

Insomnia

Positive–positive or negative–negative 930/980 (94.9) 220/232 (94.8) 0.99
(0.52–1.88) 0.965 1.01

(0.50–2.03) 0.981 1.06
(0.52–2.14) 0.880

Positive–negative 50/980 (5.1) 12/232 (5.2) 1 1 1

Positive–positive 4/980 (0.4) 0/232 (0.0) N/A N/A N/A N/A N/A N/A

Positive–negative 50/980 (5.1) 12/232 (5.2) 0.99
(0.52–1.89) 0.976 1.00

(0.51–1.94) 0.994 1.03
(0.53–2.00) 0.940

Negative–negative 926/980 (94.5) 220/232 (94.8) 1 1 1

* Adjusted for age, sex, income, education, marriage status, physical activity, obesity, smoking habit, frequency of
drinking alcohol, and sleep time. † Model 1 plus state-trait anxiety score.

Table 3. Analysis of estimated values of absolute value of difference between the matched twins
(reference: absolute value of difference between monozygotic twin).

Difference of
Anxiety

Monozygotic
Twin

Dizygotic
Twin Estimated Values of Absolute Difference between Twin (95% CI)

Mean (SD) Mean (SD) Crude p-Value Model 1 † p-Value Model 2 ‡ p-Value

State anxiety
score 9.1 (7) 9.2 (7.9) 0.11 (−0.92

to 1.14) 0.832 0.16 (−0.86
to 1.18) 0.752 0.18 (−0.84 to

1.20) 0.728

Trait anxiety
score 7.9 (6.5) 9.7 (8.4) 1.74 (0.76

to 2.73) 0.001 * 1.87 (0.89
to 2.86) <0.001 * 1.88 (0.89

to 2.86) <0.001 *

* Significance at p < 0.05. † Adjusted for age, sex, income, education, marriage status, physical activity, obesity,
smoking habit, frequency of drinking alcohol, and sleep time. ‡ Model 1 plus state-trait anxiety score.

4. Discussion

The trait of anxiety was more different between dizygotic twins than monozygotic
twins. On the other hand, the differences in state of anxiety and insomnia were comparable
between dizygotic and monozygotic twins. This study improved previous knowledge on
the genetic contribution of anxiety by analyzing twin cohorts with concurrent analysis
for insomnia.

A number of prior studies suggested heritable factors for anxiety [14–17]. Anxiety
disorder showed approximately 4–6 times higher odds in family members than in other
populations, and heritability was estimated to be approximately 30–50% [18]. However,
the candidate genetic loci identified for anxiety disorder varied and overlapped with other
psychiatric disorders, such as depression and obsessive-compulsive disorders [19]. In
addition, shared environmental factors were suggested to result in the cooccurrence of
anxiety traits in twin and singleton studies [20]. In line with this, it was reported that
both monozygotic and dizygotic twin pairs showed contagion of anxiety during the 1-year
follow-up [16].

The lack of a significantly higher association with the state anxiety score in this study
may be attributed to the higher contribution of nonshared environmental factors in the
adult population. A meta-analysis demonstrated that the adult population showed a lower
genetic contribution to anxiety than the younger population [14]. In addition, the state
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of anxiety may be more dependent on the specific event or recent distress than heritable
factors. To support this assumption, the trait of anxiety was more coincident in monozygotic
twins, while the state of anxiety did not show higher coincidence in monozygotic twins
than in dizygotic twins in the present study.

Insomnia was not highly coincident in monozygotic twins compared to dizygotic twins
in this study. In twin studies based on young populations, the heritability of insomnia has
been suggested with mixed results [6,8,21,22]. In a meta-analysis study, the correlation of
insomnia was higher in monozygotic twins than in dizygotic twins (0.37, 95% CI = 0.31–0.43
for monozygotic twins and 0.15, 95% CI = 0.12–0.18 for dizygotic twins) [21]. However,
other studies suggested weak or questionable heritability of insomnia in multivariable
analytic results. Although modest (30.7%) overall heritability of insomnia was estimated
in a twin study with an 8- to 16-year-old population, there were no insomnia-specific
genetic effects in multivariate analyses [8]. In addition, a meta-analysis indicated high
heterogeneity for heritability for sleep quality and sleep duration in twin studies [22].
Thus, unshared environmental factors or other moderators could contribute to insomnia,
especially in the adult population.

This study used the KoGES HTS cohort, which regularly validates the data quality by
national statisticians. The monozygotic and dizygotic twins were compared, and potential
confounders of lifestyle factors, including physical activity, obesity, smoking, alcohol
consumption, sleep duration and socioeconomic status, including income level, education
level, and marital status, were adjusted. We adjusted income and smoking status because
they were acknowledged as associated factors of anxiety [23,24]. However, due to the cross-
sectional study design, the causal relationship between monozygotic twins and anxiety
cannot be evaluated. In addition, due to the small number of twin pairs with insomnia,
the association of the coincidence of insomnia in monozygotic twins was limited in this
study. Although numerous variables were adjusted in this study, there may have remained
confounders, such as past medical histories of psychiatric disorders. Future studies will be
warranted to resolve the current limitations of this study.

5. Conclusions

The trait of anxiety coincided more in monozygotic twin pairs than in dizygotic twins.
Insomnia and the state of anxiety did not show higher coincidence in monozygotic twins
than in dizygotic twins.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/jcm11144011/s1, Table S1. State Anxiety Score. Table S2. Trait
Anxiety Score.

Author Contributions: Conceptualization, H.G.C.; methodology, H.G.C.; software, D.M.Y.; valida-
tion, M.J.K. and J.H.K.; formal analysis, D.M.Y.; investigation, H.G.C. and S.Y.K.; data curation, D.M.Y.;
writing—original draft preparation, S.Y.K.; writing—review and editing, J.-H.K., W.J.B. and H.G.C.;
visualization, H.G.C.; supervision, H.G.C.; project administration, H.G.C.; funding acquisition, W.J.B.
and H.G.C. All authors have read and agreed to the published version of the manuscript.

Funding: This research was funded by the National Research Foundation (NRF) of Korea, grant
number NRF-2021-R1C1C1004986 and NRF-2022R1C1C1003077.

Institutional Review Board Statement: The ethics committee of Hallym University (2021-03-004)
approved the use of these data. The requirement for written informed consent was waived by the
Institutional Review Board.

Informed Consent Statement: Patient consent was waived due to the fact that the study utilized
secondary data.

Data Availability Statement: Restrictions apply to the availability of these data. Data were obtained
from the Korean Genome and Epidemiology Study (KoGES) and are available at https://www.nih.
go.kr/contents.es?mid=a50401010100#1 (accessed on 1 January 2022).

Conflicts of Interest: The authors declare no conflict of interest.

https://www.mdpi.com/article/10.3390/jcm11144011/s1
https://www.mdpi.com/article/10.3390/jcm11144011/s1
https://www.nih.go.kr/contents.es?mid=a50401010100#1
https://www.nih.go.kr/contents.es?mid=a50401010100#1


J. Clin. Med. 2022, 11, 4011 8 of 8

References
1. Wang, L.; Shentu, Q.; Xu, B.; Liang, Y. The prevalence of anxiety on the empty-nest elders in China. J. Health Psychol. 2020, 25,

152–160. [CrossRef] [PubMed]
2. Quek, T.T.; Tam, W.W.; Tran, B.X.; Zhang, M.; Zhang, Z.; Ho, C.S.; Ho, R.C. The Global Prevalence of Anxiety Among Medical

Students: A Meta-Analysis. Int. J. Environ. Res. Public Health 2019, 16, 2735. [CrossRef] [PubMed]
3. Santabarbara, J.; Lasheras, I.; Lipnicki, D.M.; Bueno-Notivol, J.; Perez-Moreno, M.; Lopez-Anton, R.; De la Camara, C.; Lobo, A.;

Gracia-Garcia, P. Prevalence of anxiety in the COVID-19 pandemic: An updated meta-analysis of community-based studies. Prog.
Neuropsychopharmacol. Biol. Psychiatry 2021, 109, 110207. [CrossRef] [PubMed]

4. Khan, W.U.; Michelini, G.; Battaglia, M. Twin studies of the covariation of pain with depression and anxiety: A systematic review
and re-evaluation of critical needs. Neurosci. Biobehav. Rev. 2020, 111, 135–148. [CrossRef]

5. Gottschalk, M.G.; Domschke, K. Genetics of generalized anxiety disorder and related traits. Dialogues Clin. Neurosci. 2017, 19,
159–168. [CrossRef]

6. Barclay, N.L.; Kocevska, D.; Bramer, W.M.; Van Someren, E.J.W.; Gehrman, P. The heritability of insomnia: A meta-analysis of
twin studies. Genes Brain Behav. 2021, 20, e12717. [CrossRef]

7. Schneider, M.N.; Zavos, H.M.S.; McAdams, T.A.; Kovas, Y.; Sadeghi, S.; Gregory, A.M. Mindfulness and associations with
symptoms of insomnia, anxiety and depression in early adulthood: A twin and sibling study. Behav. Res. Ther. 2019, 118, 18–29.
[CrossRef]

8. Gehrman, P.R.; Meltzer, L.J.; Moore, M.; Pack, A.I.; Perlis, M.L.; Eaves, L.J.; Silberg, J.L. Heritability of insomnia symptoms in
youth and their relationship to depression and anxiety. Sleep 2011, 34, 1641–1646. [CrossRef]

9. Calais-Ferreira, L.; Oliveira, V.C.; Craig, J.M.; Flander, L.B.; Hopper, J.L.; Teixeira-Salmela, L.F.; Ferreira, P.H. Twin studies for the
prognosis, prevention and treatment of musculoskeletal conditions. Braz. J. Phys. Ther. 2018, 22, 184–189. [CrossRef]

10. Rijsdijk, F.V.; Sham, P.C. Analytic approaches to twin data using structural equation models. Brief. Bioinform. 2002, 3, 119–133. [CrossRef]
11. Sahu, M.; Prasuna, J.G. Twin Studies: A Unique Epidemiological Tool. Indian J. Community Med. 2016, 41, 177–182. [CrossRef] [PubMed]
12. Kim, Y.; Han, B.G.; Ko, G.E.S.g. Cohort Profile: The Korean Genome and Epidemiology Study (KoGES) Consortium. Int. J.

Epidemiol. 2017, 46, 1350. [CrossRef] [PubMed]
13. Julian, L.J. Measures of anxiety: State-Trait Anxiety Inventory (STAI), Beck Anxiety Inventory (BAI), and Hospital Anxiety and

Depression Scale-Anxiety (HADS-A). Arthritis Care Res. 2011, 63 (Suppl. 11), S467–S472. [CrossRef] [PubMed]
14. Scaini, S.; Belotti, R.; Ogliari, A. Genetic and environmental contributions to social anxiety across different ages: A meta-analytic

approach to twin data. J. Anxiety Disord. 2014, 28, 650–656. [CrossRef]
15. Fairweather-Schmidt, A.K.; Wade, T.D. Common genetic architecture and environmental risk factors underpin the anxiety-

disordered eating relationship: Findings from an adolescent twin cohort. Int. J. Eat. Disord. 2020, 53, 52–60. [CrossRef]
16. Serra Poirier, C.; Brendgen, M.; Vitaro, F.; Dionne, G.; Boivin, M. Contagion of Anxiety Symptoms Among Adolescent Siblings: A

Twin Study. J. Res. Adolesc. 2017, 27, 65–77. [CrossRef]
17. Ask, H.; Cheesman, R.; Jami, E.S.; Levey, D.F.; Purves, K.L.; Weber, H. Genetic contributions to anxiety disorders: Where we are

and where we are heading. Psychol. Med. 2021, 51, 2231–2246. [CrossRef]
18. Shimada-Sugimoto, M.; Otowa, T.; Hettema, J.M. Genetics of anxiety disorders: Genetic epidemiological and molecular studies in

humans. Psychiatry Clin. Neurosci. 2015, 69, 388–401. [CrossRef]
19. Goodwin, G.M. The overlap between anxiety, depression, and obsessive-compulsive disorder. Dialogues Clin. Neurosci. 2015, 17,

249–260. [CrossRef]
20. Nas, Z.; Zavos, H.M.S.; Sumathipala, A.; Jayaweera, K.; Siribaddana, S.; Hotopf, M.; Rijsdijk, F.V. Associations Between Anxiety

Symptoms and Health-Related Quality of Life: A Population-Based Twin Study in Sri Lanka. Behav. Genet. 2021, 51, 394–404.
[CrossRef]

21. Madrid-Valero, J.J.; Rubio-Aparicio, M.; Gregory, A.M.; Sanchez-Meca, J.; Ordonana, J.R. The heritability of insomnia: Systematic
review and meta-analysis of twin studies. Sleep Med. Rev. 2021, 58, 101437. [CrossRef] [PubMed]

22. Madrid-Valero, J.J.; Rubio-Aparicio, M.; Gregory, A.M.; Sanchez-Meca, J.; Ordonana, J.R. Twin studies of subjective sleep quality
and sleep duration, and their behavioral correlates: Systematic review and meta-analysis of heritability estimates. Neurosci.
Biobehav. Rev. 2020, 109, 78–89. [CrossRef] [PubMed]

23. Ridley, M.; Rao, G.; Schilbach, F.; Patel, V. Poverty, depression, and anxiety: Causal evidence and mechanisms. Science 2020, 370, eaay0214.
[CrossRef]

24. Taylor, G.; McNeill, A.; Girling, A.; Farley, A.; Lindson-Hawley, N.; Aveyard, P. Change in mental health after smoking cessation:
Systematic review and meta-analysis. BMJ 2014, 348, g1151. [CrossRef] [PubMed]

http://doi.org/10.1177/1359105318776727
http://www.ncbi.nlm.nih.gov/pubmed/29895177
http://doi.org/10.3390/ijerph16152735
http://www.ncbi.nlm.nih.gov/pubmed/31370266
http://doi.org/10.1016/j.pnpbp.2020.110207
http://www.ncbi.nlm.nih.gov/pubmed/33338558
http://doi.org/10.1016/j.neubiorev.2020.01.015
http://doi.org/10.31887/DCNS.2017.19.2/kdomschke
http://doi.org/10.1111/gbb.12717
http://doi.org/10.1016/j.brat.2018.11.002
http://doi.org/10.5665/sleep.1424
http://doi.org/10.1016/j.bjpt.2017.12.004
http://doi.org/10.1093/bib/3.2.119
http://doi.org/10.4103/0970-0218.183593
http://www.ncbi.nlm.nih.gov/pubmed/27385869
http://doi.org/10.1093/ije/dyx105
http://www.ncbi.nlm.nih.gov/pubmed/28938752
http://doi.org/10.1002/acr.20561
http://www.ncbi.nlm.nih.gov/pubmed/22588767
http://doi.org/10.1016/j.janxdis.2014.07.002
http://doi.org/10.1002/eat.23155
http://doi.org/10.1111/jora.12254
http://doi.org/10.1017/S0033291720005486
http://doi.org/10.1111/pcn.12291
http://doi.org/10.31887/DCNS.2015.17.3/ggoodwin
http://doi.org/10.1007/s10519-021-10051-1
http://doi.org/10.1016/j.smrv.2021.101437
http://www.ncbi.nlm.nih.gov/pubmed/33556853
http://doi.org/10.1016/j.neubiorev.2019.12.028
http://www.ncbi.nlm.nih.gov/pubmed/31899301
http://doi.org/10.1126/science.aay0214
http://doi.org/10.1136/bmj.g1151
http://www.ncbi.nlm.nih.gov/pubmed/24524926

	Introduction 
	Materials and Methods 
	Study Population and Data Collection 
	Participant Selection 
	Survey 
	Exposure 
	Outcome 
	Statistical Analyses 

	Results 
	Discussion 
	Conclusions 
	References

