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[bookmark: OLE_LINK21]Abstract:
[bookmark: OLE_LINK22][bookmark: OLE_LINK434][bookmark: OLE_LINK426][bookmark: OLE_LINK427]Objective: To determine the association of sleep duration and screen time with anxiety among pregnant women under COVID-19 pandemic scenario.
Design: Cross-sectional study.
[bookmark: OLE_LINK435]Population: A total of 1794 pregnant women cover the whole pregnant period.
[bookmark: OLE_LINK436][bookmark: OLE_LINK437][bookmark: OLE_LINK432][bookmark: OLE_LINK433][bookmark: OLE_LINK23][bookmark: OLE_LINK24][bookmark: OLE_LINK438][bookmark: OLE_LINK439]Methods: We conducted one large-scale, multicenter cross-sectional study which recruited 1794 pregnant women across China. The demographic factor, lifestyle, and mental health of participants were submitted online in self-reported manner by the pregnant women during 6 February to 8 May, 2020. We further investigated the association of sleep duration and screen time with the risk of anxiety by multivariable logistic regression analysis and linear regression analysis after adjusting the potential confounders. Moreover, stratification analysis was subsequently conducted for controlling potential confounders. 
Main outcome measures: the dependent and interactive effect of sleep duration and screen time with anxiety among pregnant women.
[bookmark: OLE_LINK69][bookmark: OLE_LINK66][bookmark: OLE_LINK65][bookmark: OLE_LINK67][bookmark: OLE_LINK70][bookmark: OLE_LINK68][bookmark: OLE_LINK71][bookmark: OLE_LINK13]Results: Our data revealed that 35% of pregnant women suffered from anxiety during the COVID-19 pandemic. Sleep duration was dose-dependently associated with lower risk of anxiety among pregnant women (OR 0.418: 95%CI 0.276-0.630), while screen time exhibited conversed effect (OR 2.017: 95%CI 1.008-4.399). Notably, sleep duration(>7h/day) together with screen time(3-6h/day) diminished the risk of anxiety (OR 0.708: 95%CI 0.503-0.997). 
[bookmark: OLE_LINK440][bookmark: OLE_LINK441][bookmark: OLE_LINK29][bookmark: OLE_LINK49]Conclusion: Taken together, sleep duration and screen time were independently and jointly associated with anxiety. Therefore, promoting more active lifestyle and maintaining higher sleep quality could protect mental health of pregnant women, especially under public health emergency.
Funding: This work was funded by National Key R&D Program of China (2018YFC1004300, 2018YFC1004304).
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[bookmark: OLE_LINK428][bookmark: OLE_LINK429][bookmark: OLE_LINK442][bookmark: OLE_LINK443]Tweetable abstract: Sleep duration and screen time are associated with pregnant women's anxiety in an interactive manner.

Highlight:
[bookmark: OLE_LINK158][bookmark: OLE_LINK157]1. We uncovered 35% pregnant women suffered from anxiety during COVID-19 pandemic.
2. Longer sleep duration was associated with lower risk of anxiety among pregnant women during COVID-19 pandemic.
3. Longer screen time was associated with higher risk of anxiety among pregnant women during COVID-19 pandemic.
4. Sleep duration and screen time synergistically impacted anxiety of pregnant women during COVID-19 pandemic.

Introduction： 
[bookmark: OLE_LINK14][bookmark: OLE_LINK16][bookmark: OLE_LINK31][bookmark: OLE_LINK17][bookmark: OLE_LINK30]As of 6th, July, 2020, the novel coronavirus disease (COVID-19) has spread to188 countries and more than 10,000,000 people have suffered from the COVID-191. Many counties adopted unprecedent strict quarantine and lockdown measures for effective control of COVID-19 pandemic2, which profoundly changed the pattern of lifestyle and contributed to sedentary behaviors. More importantly, facing the unpredictability and seriousness of this disease, together with social isolation, synergistically contributes to mental disturbance among general population3, 4. 
As vulnerable population, mental health of pregnant women has increasingly drawn concern5. On the one hand, pregnant women are seriously worried about been infected by COVID-19, which might impact the health of their fetus6, 7. On the other hand, mental health problems are common in pregnant women8. Importantly, psychological stress during pregnant period could lead to various pregnancy complications, such as preeclampsia and low birth weight9, 10. Given the adverse outcomes of mental disorders, it is crucial for surveillance and early intervention the anxiety of pregnant women, which might cause by COVID-19. 
[bookmark: OLE_LINK15]Recently, a small sample cross-sectional study indicated that long-term lockdown and confinement in home elicited profound lifestyle changes, which resulted in about half of pregnant women suffered from anxiety11. Similarly, among Canadian pregnant women, COVID-19 markedly increased the prevalence of anxiety, especially for the psychiatric history and low-income population 12. Furthermore, Wu et al uncovered that pregnant women with underweight, employed, and economic burden were more likely develop into anxiety in Chinese population13. Because of sedentary lifestyle can contribute to various adverse health outcomes14-17. However, the impact of dramatic lifestyle alteration caused by COVID-19 pandemic on psychological disorder has not been explored.  
To address the above limitations, we conducted a multi-center, large sample investigation that contains 1794 pregnant women from 6 provinces, including Hubei province. We found that 35% pregnant women were suffered from anxiety, and sleep duration and screen time were significantly associated with the risk of anxiety in an independent and interactive manner. Our study could optimize psychological intervention strategy and empower the society to maximum restore the mental health of pregnant women by limiting screen time and maintaining enough sleep duration. 

Methods:
1. Participants and study design:
[bookmark: OLE_LINK19][bookmark: OLE_LINK18][bookmark: OLE_LINK48][bookmark: OLE_LINK20][bookmark: OLE_LINK37]We designed the large-scale, multi-center, cross-sectional study which recruited pregnant women form 8 hospitals which distribute from 6 provinces (Hubei, Jiangxi, Shanxi, Guizhou) to determine the association between COVID-19-mediated changed lifestyle with anxiety. The selected hospitals were the ones that were willing to participant in our studies and our research was approved by the Ethics
Committee of Tongji Medical College, Huazhong University of Science and Technology. The participants, who were outpatients, were recruited between 6rd, February, 2020 to 8th, May, 2020. We initially recruited 1872 participants among who had infectious diseases (n=2) and psychological diseases (n=6) were excluded. We also excluded people with missing information about mental status and lifestyle (n=30), and people with answer time more than 40 mins or less than 3 mins (n=40). After exclusion, a total of 1794 participants were finally enrolled in our study.  
2. Data collection
2.1 Questionnaire 
We developed a questionnaire that consists of 5 parts: demographic data, sleep quality, screen time, physical activity, and anxiety assessment. Considering the government guidance to minimum the face to face contact during this COVID-19 pandemic. Therefore, we collected related information online crowdsourcing platform named Wenjuanxing (www.wjx.com). The respondents were invited to scan the survey link using smartphone and self-administrate to finish the questionnaire according to the instrument if the pregnant women confirm their willingness to participate the survey. Upon the analysis, all questionnaires were subjected to a quality audit. 
2.2 Mental health assessment
Mental health was assessed using the 20 items Self-Rating Anxiety Scale. The anxiety score was generated from the sum score of the 20 items. Subjected were categorized as health population (<49) and anxiety population (≥50) according the anxiety score, respectively. 
2.3 Assessment of sleeping duration and screen-time
[bookmark: OLE_LINK108][bookmark: OLE_LINK42][bookmark: OLE_LINK38][bookmark: OLE_LINK107][bookmark: OLE_LINK110][bookmark: OLE_LINK39][bookmark: OLE_LINK40][bookmark: OLE_LINK111][bookmark: OLE_LINK112][bookmark: OLE_LINK113][bookmark: OLE_LINK109][bookmark: OLE_LINK114][bookmark: OLE_LINK43]Information regarding sleep duration and screen time was collected by a self-reported questionnaire. Sleep duration (h/day) was determined by asking the following question: “When did you usually go to sleep at night and wake up in the morning during COVID-19 pandemic”? Sleeping time was categorized into 4 groups: ≤ 6 h, 7–8 h, 8–9 h, ≥ 9 h. Screen-time was assessed by the question regarding “How many hours a day on average did you spend on mobile phone/computer/TV?”. All screen-based activities were then summed for a total daily screen time (h/day) which was divided as: <1 h, 1–2 h, 3–4 h, 5–6 h, 7–8 h, ≥ 9 h. 
2.4. Covariates
We controlled multiple covariates and potential confounders for the association between sleep duration and screen time with the risk of anxiety risk among pregnant women. These covariates included: BMI, weight, education level, parity, pregnant complications, history of psychological diseases, physical frequency. Given the fact that medical health workers and government workers are more prone to have more risk to contact the COVID-19 patients, thus they suffered more psychological stress than the general population. We also considered the potential mediated effect of occupation on the above association. Moreover, the severity of COVID-19 pandemic determines the levels of isolation, quarantine, and proactive social distancing, which are closely related with lifestyle pattern and generate different mental pressure to the pregnant women. So, the residence in different provinces was categorized into three degrees during COVID-19 pandemic according to the identified numbers of infected patients (low risk<500; 500< middle risk<10000; high risk>10000). Therefore, occupation might impact the mental status of pregnant women. 
2.5. Statistical analysis 
All statistical analysis was performed by the SPSS (version 25.0, IBM, NY, USA) or R software (version 4.00, R core team). P value was set <0.05 as the threshold for statistical significance. In descriptive analysis, the continuous and categorical variables were statistically described as Mean ±SD or n (%) in both health population and anxiety group. The respondent characteristics in both health group and anxiety group were analyzed through employing t test for continuous variables while chi-square test was used for categorical variables. 
[bookmark: OLE_LINK33][bookmark: OLE_LINK35][bookmark: OLE_LINK34][bookmark: OLE_LINK41][bookmark: OLE_LINK46]Multivariable logistic regression analysis was used to estimate the crude and adjusted odd ratio (OR) and 95% confidence interval (CI) for the risk of anxiety, followed by which the dose-response effect was further visualized by the cubic spline. Moreover, we tested the potential interactive effect of the association between sleep duration and screen time and anxiety through factorial analysis after controlling the covariables.
[bookmark: OLE_LINK50][bookmark: OLE_LINK54][bookmark: OLE_LINK44]Stratified analyses were performed by baseline characteristics (including age [< 25, ≥ 25 years], BMI [< 25, ≥ 25 kg/m2], resident area [Hubei province, non-Hubei province], physical activity [≥2 times/week, <2 times/week], and education levels [less than undergraduate, undergraduate and higher than undergraduate]). 
The robustness of our results was assessed by sensitivity analyses, including (i) dividing the resident area as Hubei province and non-Hubei province; (ii) employing stratification analysis to control the potential confounders; (iii) conducting multiple linear regression analysis to further validated that sleep duration and screen time was closely associated with anxiety.

Results
[bookmark: OLE_LINK12][bookmark: OLE_LINK60][bookmark: OLE_LINK139][bookmark: OLE_LINK74][bookmark: OLE_LINK87]The characteristics of participants by anxiety status were showed in Table 1. The prevalence of anxiety among pregnant women during the COVID-19 pandemic was 34.5% (620/1794) in the total sample whose mean age was 27.44±4.18. We found that the pregnant women with anxiety were more like to be who with interrupted nutrition additive intake due to strict quarantine and lockdown measures compared mental health subjects. However, anxiety was less predisposition of host with higher exercise frequency, longer sleep duration, and less screen time. Additionally, there was no significant difference among participants regarding age, BMI, parity, education, resident area, occupation, household income during COVID-19 pandemic, and disrupted prenatal examination among health and anxiety pregnant women.
[bookmark: OLE_LINK26][bookmark: OLE_LINK141][bookmark: OLE_LINK55][bookmark: OLE_LINK56][bookmark: OLE_LINK61][bookmark: _Hlk45051972][bookmark: OLE_LINK64][bookmark: OLE_LINK57][bookmark: _Hlk45052007][bookmark: OLE_LINK27][bookmark: OLE_LINK72][bookmark: OLE_LINK53][bookmark: OLE_LINK58]We further determined the potential association of sleep duration and screen time with anxiety among perinatal women under COVID-19 pandemic scenario. Our data indicated that longer sleep duration was related with lower risk of anxiety while longer screen time was associated with higher risk of anxiety. In our study, the risk of anxiety exhibited progressive decline trend with longer sleep duration (P trend <0.001) and sleep duration decreased an average of 50.2% compared with reference group (<6h/day) (OR 0.418: 95%CI 0.276-0.630) (Table 2). Conversely, screen time was significantly associated with higher risk of anxiety (P trend <0.001) and the multivariate-adjusted OR (95%CI) for >5 h/day was 2.017 (1.008-4.399), while the effect was less pronounced in people whose screen time was <5h/day (Table 2). Furthermore, linear associations of sleep duration and screen time with anxiety were further presented by the spline curve in Figure 1. Cubic spline regression confirmed the risk of anxiety might be higher with prolonged screen time and limited sleep duration. Notably, sleep duration (>7h/day) cooperated with screen time (3-6h/day) diminished the risk of anxiety (OR 0.708: 95%CI 0.503-0.997) (Table 3).
The severity of the COVID-19 among different provinces was hugely varied across China, among which Hubei province is the most. Therefore, the robustness of our results was further validated after adjusted residence that re-defined as binary categorical variable (Hubei province and non-Hubei province) (Table S1). Moreover, the results derived from the linear regression analysis also presented similar conclusion (Table S2).
[bookmark: OLE_LINK25][bookmark: OLE_LINK59]    Stratification analysis were subsequently conducted. There was a suggestion that the association between longer sleep duration and the risk of anxiety was stronger in individuals who were older than 25 years, without obesity, physically inactive, living in Hubei province, and those of higher education. However, no significant interactions were found with age, BMI, education, district and physical activities (P for interaction>0.05) (Table 4). The association between longer screen time and the risk of anxiety was stronger in individuals who were older than 25 years, without obesity, physically inactive, living in Hubei province, and those of higher education, however, no significant interactions were found with age, BMI, education, district and physical activities (P for interaction>0.05) (Table 5).

Discussion:
The mental health of pregnant women has increasingly drawn concern. In this study, we uncover the prevalence of anxiety among pregnant women during the whole COVID-19 pandemic period in China was 34%. Furthermore, we identified that longer sleep duration (>6h/day) presented as an independent protective factor for anxiety of pregnant women during COVID-19 pandemic, while longer screen time (>5h/day) was positive associated with anxiety. To our best knowledge, this is the first study to simultaneously explore the association of sleep duration and screen time with mental health under COVID-19 pandemic. These findings generated the implications for primary prevention of mental health problem by promoting health lifestyle among pregnant women. 
We uncovered that the prevalence of anxiety among pregnant women during COVID-19 pandemic in China was 34%, which was much higher than that of children (18.9%)18 and health care workers in Wuhan (29.4%)19, and Singaporean (14.5%)20. Regarding pregnant women in Canadian who suffered from anxiety during COVID-19 pandemic was 12.6% that was also much lower compared with our study12. This inconsistent data might due to Berthelot et al sub-divided psychiatric disorder into 13 subscale mental syndromes which might dilute the weight of anxiety in mental disorders. While our study focused on anxiety symptom that might overestimate the weight/prevalence of anxiety. Moreover, Berthelot et al recruited the participants ranging from 2nd, April to 13rd, April 2020, a relative short period that led to limited anxiety subjects were investigated, while we studied the anxiety status covering whole pandemic period in China. Conversely, Corbett, et al showed approximate 50.7% pregnant women were continuously worried about their health during the pandemic period. However, this study only recruited 71 participants who were second or third trimester, and the participants recruited in our study were covering the whole pregnancy 11. Recently result uncovered the prevalence of anxiety in Wuhan and Chongqing city was 20.5% and 10.4%21. Taken together, the above studied indicated that COVID-19 pandemic deteriorate the psychological problems.
[bookmark: OLE_LINK47][bookmark: OLE_LINK11][bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK8][bookmark: _Hlk45036584][bookmark: OLE_LINK128]Against the unprecedent infectious disease pandemic in the past 100 years, the strict long-term lockdown at home and social distance were comprehensively/ubiquitously conducted. The people underwent a rapid lifestyle transition from normal life to confined life, which elicited profound lifestyle changes 2, 11 that made the population paid more time on sleep and electronic product, which might cause potential influence on mental health during COVID-19 pandemic. Wu et al found that exercise time <7h/week was associated with 23% increase in depressive symptom, which indicated the active lifestyle closely related with mental health during COVID-19 pandemic. However, no study has evaluated the association of sleep duration and screen time with anxiety among pregnant women under COVID-19 pandemic scenario. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK103][bookmark: OLE_LINK96][bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Cumulative data have indicated both sleep quality and mental health are important for maintaining the health of pregnant women 9, 22. Notably, sleep quality closely impacts the mental health of pregnant women23, 24, and sleep duration and anxiety interactively contributed to pregnant complications25. Thus, the association of sleep duration with anxiety is warrant to further investigate under public health emergency. Both cross-sectional and longitudinal studies have indicated that sleep duration< 8 h/day and bad sleep quality can increase the risk of anxiety during pregnancy 26. However, the association of sleep duration with mental disorders were assessed under normal life. The COVID-19 markedly raised mental disorder risk and changed the sleep pattern. Nevertheless, to date, little is known regarding the association between sleep duration and mental health under pandemic of infectious diseases. Our work addressed this important concern, and we found that longer sleep duration was dose-dependently associated with lower risk of anxiety among pregnant women during COVID-19 pandemic.  
[bookmark: OLE_LINK62][bookmark: OLE_LINK97][bookmark: OLE_LINK63][bookmark: OLE_LINK104][bookmark: OLE_LINK36][bookmark: OLE_LINK28][bookmark: OLE_LINK32]Screen viewing is increasingly prevalent and has become a part of common sedentary behavior globally, which could elicit mental disorders 16. Importantly, the association of sedentary lifestyle and COVID-19-induced psychological stress among pregnant women has not yet been explored. The study we conducted revealed that longer screen time were associated with increased risk of anxiety among pregnant women during COVID-19 pandemic. The plausible explanation might be that longer screen time makes pregnant women expose more dubious information about rapidly increased numbers of infection rate and mortality, which resulted in fear and concern among them27. Currently, the association of screen time with mental health mainly focuses on adolescents. In Chinese adolescents whose screen time>2h/day was significantly associated with anxiety17, 28. Importantly, this effect was more apparent when combined with insufficient physical activity17. The notion of independent and jointed effect of screen time and physical activity with anxiety was further validated in Canadian adolescents 29. It is noteworthy that the above studies mainly focused on the combined effect of screen time and physical activity on mental disorders, while the interactive effect of screen time and sleep duration has yet not been addressed. Notably, sleep duration (>7h/day) cooperated with screen time (3-6h/day) diminished the risk of anxiety. Our data could provide scientific evidence for guiding pregnant women being more active and less sedentary/screen-based in their daily life, especially under public health emergency.
Strengths and limitations:
[bookmark: OLE_LINK98]We conducted a large-scale and multi-center study that recruit 1794 participants from eastern, middle, and western China, which covered the high risk, middle risk, and low risk areas of COVID-19. The first study investigated mental health of pregnant women of China during COVID-19 pandemic failed to recruit people from Wuhan, the severest place of COVID-19 in China. By contrast, 1050 subjects of our study were enrolled from Wuhan. Thus, our data could realistically reflect the mental health and changed lifestyle during the COVID-19 pandemic, which is an important strength of our study. However, some limitations still should be disclosed. First, due to strict confinement and quarantine measures, we failed to collect information face to face, and all demographic data and mental health situations were self-reported. Second, the present study was cross-sectional design, which made us fail to determine casual relationships of screen time and sleep duration with anxiety. Third, the screen time derived from our study was total screen viewing time and we failed to determine the association of devise-specific screen viewing time with anxiety.
Conclusion:
[bookmark: OLE_LINK101][bookmark: OLE_LINK102][bookmark: OLE_LINK99][bookmark: OLE_LINK45]In this study, we enrolled large and heterogeneous subjects with highly dispersed distribution of over 8 hospitals. We firstly investigated the independent and interactive effects of sleep duration and screen time with mental health among pregnant women during COVID-19 pandemic. However, further longitudinal researches on causal relationships between sleep duration and screen time with mental health are needed.
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[bookmark: OLE_LINK51]Table 1 General characteristic of pregnant women in health and anxiety group
	Variables
	Health(n=1174)
	Anxiety(n=620)
	P-value

	Age (years) 
	29.6±4.2       
	29.0±4.2       
	0.041

	BMI
	21.67±3.10
	21.62±3.27
	0.494

	Parity                                                                                                                        
	
	
	0.232

	primiparae                                                
	689 (38.3%) 
	381 (38.1%)
	

	multipara                                                    
	488 (27.2%) 
	239 (13.3%)
	

	Education                                                                                                                 
	
	
	0.296

	high school and lower                                 
	692 (38.5%) 
	358 (19.9%)
	

	college and undergraduate
higher than undergraduate                                                       
	425 (23.7%)
60 (3.3%) 
	221 (12.35%)
41 (2.3%)
	

	Residential areas                                                                                                     
	
	
	0.820

	low risk area                                               
	197 (11.0%) 
	106 (5.9%)）
	

	middle risk area                                            
	121 (6.7%) 
	58 (3.2%)
	

	high risk area                                            
	859 (47.8%)
	456 (25.4%)
	

	Occupation                                                                                                               
	
	
	0.895

	stable income work                                      
	317 (17.6%)
	168 (9.3%)
	

	unstable income work                             
	860 (47.9%)
	452 (25.2%)
	

	Household income during 
COVID-19 (RMB/month)
<5000                                                         
	

686 (38.2%)
	

399 (22.2%)
	0.095

	5000-9999                                                  
	347 (19.3%)
	154 (8.6%)
	

	>10000
	144 (8.0%)
	67 (3.7%)
	

	Exercise frequency (times/week)
≤2
	
789 (43.9%)
	
476(26.5%)
	<0.001

	>2
	388(21.5%)
	144 (8.0%)
	

	[bookmark: OLE_LINK120]Prenatal examination
	
	
	0.083

	Normal
	603 (33.6%)
	291 (16.2%)
	

	Interrupted
	574 (31.9%)
	329 (18.3%)
	

	Nutrition additive intake 
Normal
	
987 (54.9%)  
	
467(26.0%)
	<0.001

	Suspended
	190 (10.6%)
	153 (8.5%)
	

	Sleep duration (h/day)
	
	
	<0.001

	≤6h
	63 (3.5%)
	72 (4.0%)
	

	6-7
	226 (12.6%)
	120 (6.7%)
	

	7-8
	550 (30.6%)
	271 (15.7%)
	

	>9
	338 (18.8%)
	157 (8.7%)
	

	Screen time (h/day)
<1
	
35 (1.90%)
	
10 (0.6%)
	<0.001

	1-2
	180 (10.0%)
	55 (3.1%)
	

	3-4
	322 (17.9%)
	135 (7.5%)
	

	5-6
	354 (19.7%)
	194 (10.8%)
	

	7-8
	168 (9.3%)
	109 (6.1%)
	

	>8
	153 (8.5%)
	127 (7.1%)
	


The demographic data stratified by anxiety status were analysis by t analysis for continuous variables and chi-square test for categorized variables. P<0.05 means the result is scientifically significant. 


Table 2 Odds ratios(95%CI) for anxiety according to sleep duration and screen time
	Variables
	Participants
	Number of anxiety
	[bookmark: RANGE!D2]Crude OR(95%CI)
	Adjusted OR(95%CI)

	[bookmark: OLE_LINK131]sleep duration
	
	
	
	

	[bookmark: _Hlk45041170]≤6 hours
	134
	72
	1.00
	1.00

	7 hours
	345
	120
	0.465(0.309-0.695)*
	0.418(0.276-0.630)*

	8 hours
	820
	271
	0.431(0.298-0.623)*
	0.377(0.258-0.549)*

	>9 hours
	495
	157
	0.406(0.275-0.598)*
	0.350(0.235-0.520)*

	P for trend
	
	
	<0.001
	<0.001

	
Screen time
	
	
	
	

	<1 hour
	45
	10
	1.00
	1.00

	1-2 hours
	189
	45
	1.086(0.513-2.470)
	1.129(0.532-2.577)

	3-4 hours
	456
	135
	1.467(0.732-3.205)
	1.537(0.763-3.369)

	5-6 hours
	547
	194
	1.918(0.964-4.166)
	2.017(1.008-4.399)*

	7-8 hours
	277
	109
	2.271(1.118-5.012)*
	2.413(1.179-5.361)*

	>8 hours
	280
	127
	2.905(1.433-6.403)*
	3.095(1.515-6.866)*

	P for trend
	　
	　
	<0.001
	<0.001


[bookmark: OLE_LINK130][bookmark: OLE_LINK132]Adjusted for age, BMI (continuous), parity, gestational weeks, resident area, prenatal examination, nutrition additive intake, household income during COVID-19 pandemic, education, pregnant complications, history of psychological diseases, physical frequency, screen time, and sleep duration were adjusted for each other. *P<0.05.




Table 3 Adjusted ORs(95%CI) for anxiety in people with sleep duration ≥9 hours versus ≤6 hours
	Variables
	OR (95%CI)
	
	
	
	P for interaction

	Age
	
	
	
	
	

	≤25 years
	0.660(0.181-2.401)
	
	
	
	0.358

	>25 years
	0.379(0.241-0.697)
	
	
	
	

	BMI
	
	
	
	
	

	<25kg/m2
	0.376(0.328-0.594)
	
	
	
	0.570

	≥25kg/m2
	0.418(0.124-1.405)
	
	
	
	

	District
	
	
	
	
	

	[bookmark: OLE_LINK90][bookmark: OLE_LINK91]Hubei province
	0.300(0.182-0.497)
	
	
	
	0.071

	non-Hubei province
	0.803(0.346-1.860)
	
	
	
	

	Education
	
	
	
	
	

	less than undergraduate
	0.677(0.272-1.102)
	
	
	
	0.820

	undergraduate and higher 
	0.446(0.265-0.751)
	
	
	
	

	Physical activity
	
	
	
	
	

	≥2 times/week
	0.433(0.183-1.026)
	
	
	
	0.925

	<2 times/week
	0.358(0.218-0.588)
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


[bookmark: _GoBack]Adjusted odds ratios (95% CI) for anxiety in individuals with sleep duration (>9 h) compared with the reference groups. All covariates were age, BMI, parity, gestational weeks, resident area, prenatal examination, nutrition additive intake, household income during COVID-19 pandemic, education, pregnant complications, history of psychological diseases, physical frequency, screen time, and sleep duration. Each group adjusted for the other covariates except itself. The reference groups were <6 h for sleep duration and <2 h for time on electronics. 


Table 4 Adjusted ORs(95%CI) for anxiety in people with screen time >7 hours versus <1 hour
	variables
	OR (95%CI)
	
	
	
	P for interaction

	Age
	
	
	

	≤25 years
	2.875(0.995-3.746)
	
	0.390

	>25 years
	1.937(1.269-2.956)
	
	

	BMI
	
	
	0.267

	<25kg/m2
	2.004(1.322-3.040)
	
	

	≥25kg/m2
	2.375(0.786-4.573)
	
	

	District
	
	
	

	Hubei province
	1.838(0.491-2.939)
	
	0.394

	non-Hubei province
	2.255(1.098-4.629)
	
	

	Education
	
	
	

	less than undergraduate
	1.404(0.987-2.731)
	
	0.951

	undergraduate and higher 
	1.675(1.038-2.703)
	
	

	Physical activity
	
	
	

	≥2 times/week
	1.321(0.667-2.616)
	
	0.745

	<2 times/week
	2.357(1.474-3.768)
	
	

	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


Adjusted odds ratios (95% CI) for anxiety in individuals with screen time (>7h) compared with the reference groups. All covariates were age, BMI, parity, gestational weeks, resident area, prenatal examination, nutrition additive intake, household income during COVID-19 pandemic, education, physical frequency, pregnant complications, history of psychological diseases， screen time, and sleep duration. Each group adjusted for the other covariates except itself. The reference group was <1 h for screen time. 

Table 5 Odds ratios (95%CI) associated with the interaction of screen time and sleep duration on anxiety among pregnant women*
	screen time
	sleep duration≤6 hours
	sleep duration >7 hours

	
	Number of anxiety (%)
	Adjusted OR (95%CI)
	P-value#
	Number of anxiety (%)
	Adjusted OR (95%CI)
	P value

	≥7 hours
	 134(41.61)
	1.00
	 102(43.59)
	1.031(0.716-1.483)   0.871

	3-6 hours
	 223(32.65)
	0.771(0.575-1.034)   0.083
	 106(33.12)
	0.708(0.503-0.997)   0.048#

	≤2 hours
	 34(21.25)
	0.454(0.284-0.728)   0.001
	 21(28)
	0.576(0.314-1.053)   0.073


[bookmark: OLE_LINK92]* Adjusted for age, BMI, parity, gestational weeks, resident area, pregnant complications, history of psychological diseases, nutrition additive intake, household income during pandemic of COVID-19, education, physical frequency.
#P value is compared with reference (screen time ≥7 h and sleep duration<6 h).


Figure legends:
[bookmark: OLE_LINK73][bookmark: OLE_LINK77]Table 1 General characteristic of pregnant women in health and anxiety group.
[bookmark: OLE_LINK78]The demographic data stratified by anxiety status and were analysis by t analysis for continuous variables and chi-square test for categorized variables.
 
[bookmark: OLE_LINK52][bookmark: OLE_LINK84][bookmark: OLE_LINK85][bookmark: OLE_LINK83]Table 2 The associations between sleep duration and screen time with anxiety during pandemic of COVID-19. 
[bookmark: OLE_LINK81][bookmark: OLE_LINK86][bookmark: OLE_LINK124][bookmark: OLE_LINK82][bookmark: OLE_LINK121]Multivariable logistic analysis was employed to estimate percent change and 95% CI with adjustment for age, BMI, parity, gestational weeks, resident area, prenatal examination, nutrition additive intake, household income during COVID-19 pandemic, education, physical frequency. Besides, screen time and sleep duration were adjusted for each other. *P value<0.05 was compared with reference (sleep duration ≤6h and screen time <1 hours).

[bookmark: OLE_LINK76][bookmark: OLE_LINK75]Table 3 Adjusted odds ratios (95% CI) for anxiety in individuals with sleep duration (>7 h) and compared with the reference groups. 
[bookmark: OLE_LINK125]All covariates were age, BMI, parity, gestational weeks, residence, prenatal examinations, nutrition additive intake, household income during COVID-19 pandemic, education, physical frequency, and screen time. The reference groups were <6 hours for sleep duration. 

Table 4 Adjusted odds ratios (95% CI) for anxiety in individuals with screen time (>5h) compared with the reference groups.  
[bookmark: OLE_LINK126][bookmark: OLE_LINK115]All covariates were age, BMI, parity, gestational weeks, resident area, prenatal examination, nutrition additive intake, household income during COVID-19 pandemic, education, physical frequency, and sleep duration. The reference groups were <2 hours for time on electronics. 

Table 5 The interactive effects of screen time and sleep duration on anxiety. 
[bookmark: OLE_LINK116][bookmark: OLE_LINK118]Adjusted for age, BMI, parity, gestational weeks, resident area, prenatal examination, nutrition additive intake, household income during COVID-19 pandemic, education, physical frequency. *P value is compared with reference (sleep duration≤6 hours and screen time ≥7 hours).
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