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Abstract
BACKGROUND
This study examined the associations between social support and anxiety during the coronavirus disease 2019 (COVID-19) in an Israeli sample.

AIM
To examine the associations between social support and anxiety during the COVID-19 in an Israeli sample.

METHODS
Data for this cross-sectional study were retrieved from an online survey. Linear regression, logistic regression and restricted cubic spline models were conducted to test for associations between social support and anxiety.

RESULTS
[bookmark: _Hlk110602717][bookmark: _Hlk110602697]A total of 655 individuals took part in the present study. In the univariate linear regression model, there is a negative correlation between the Generalized Anxiety Disorder-7 score (GAD-7) and the Multidimensional Perceived Social Support Scale (MSPSS) score. For MSPSS score, the multivariable adjusted regression coefficient and 95% confidence interval (CI) of GAD-7 score were -0.779 (-1.063 to -0.496). In the univariate logistic regression model, there was a negative correlation between anxiety (GAD-7 ≥ 9) and MSPSS score, and there was still a negative correlation in multivariate logical regression analysis. The odds ratios and 95%CI were 0.709 (0.563-0.894).

CONCLUSION
Social support was inversely correlated with anxiety during COVID-19 in an Israeli sample.
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Core Tip: Coronavirus disease 2019 (COVID-19) is a worldwide pandemic caused by the severe acute respiratory syndrome coronavirus 2. Due to the massive spread and high infectivity of the virus, most countries have adopted various lockdown measures to control the epidemic. Anxiety disorder is one of the most common mental disorders. To examine the associations between social support and anxiety during the COVID-19 in an Israeli sample. A total of 655 individuals took part in the present study. Our results show that in the Israeli sample social support is negatively correlated with anxiety during COVID-19. This underscores the importance of social support for anxiety prevention during COVID-19 locking.

INTRODUCTION
Coronavirus disease 2019 (COVID-19) is a worldwide pandemic caused by the severe acute respiratory syndrome coronavirus 2. COVID-19 was first reported in Wuhan, China, causing pneumonia and other respiratory complications. Due to the massive spread and high infectivity of the virus, most countries have adopted various lockdown measures to control the epidemic. Changes in social distance and daily life activities during the blockade can affect personal well-being, mental health, and increase the risk of mental illness[1]. Anxiety disorder is one of the most common mental disorders.
Anxiety disorder is a common mental disorder with a global incidence of 7.3%[2]. Patients with anxiety disorders often feel excessive fear, anxiety or aim to avoid threats in the environment and within themselves, which can lead to disability and places a heavy burden on individuals and society[3]. Adequate social support is always significantly important for an individual’s mental health. There are no significant side effects associated with social support, as compared to typical drug therapy. In addition, social support is one of the social resources to deal with stressful life events[4]. Social support is defined as allowing individuals to take advantage of the positive effects of social interactions to directly protect their mental health and directly resist stressful situations. Social support, as a function of interpersonal emotion regulation, can reduce the risk of mental illness[5]. In a trial of 947 colorectal cancer patients in Spain, patients with more social support were more likely to have better results in anxiety and depression one year after surgery[6]. In patients with multiple sclerosis, higher social support was associated with lower depression and anxiety[7]. In a cross-sectional study of young pregnant women, pregnant adolescents with anxiety disorders were found to have less social support in all areas[8]. Similarly, adolescents’ exposure to negative life events was shown to be associated with social anxiety disorder, whereas changing social support can reduce anxiety symptoms in at-risk adolescents[4]. It is, thus, assumed that this inverse association exsits between the absence of social support and anxiety in different negative events and various populations.
It is not clear whether social support is equally protective of anxiety disorders in the context of the unique features of the first wave of COVID-19 pandemic in Israel in particular during lockdown. This study used data from an interim study on the lockdown enforced during the first wave of the COVID-19 pandemic in Israel to clarify the potential associations between social support and anxiety disorders.

MATERIALS AND METHODS
Data collection
The QualtricsXM platform (https://www.qualtrics.com/) digital questionnaire for data collection method was implemented in this study. It included a sociodemographic and personal questionnaire, the Generalized Anxiety Disorder-7 (GAD-7), the Multidimensional Perceived Social Support (MSPSS) and other measures and was administered using a snowball sampling method to recruit participants across Israel via email and mobile phone applications. All responses were anonymous. The responses to the questionnaire were collected from April 19 to May 2, 2020, when Israel was experiencing the peak of the first wave of the COVID-19 epidemic. During that time, the government imposed three weeks of strict lockdown measures, banning social gatherings. The experimental procedure was approved by the Ethics Committee of the Academic College of Tel-Aviv Yafo, Israel (Approval No. 2020085), and all participants an signed electronic informed consent, allowing access to the full set of questionnaires[9].

Sample
A total of 655 participants took part. 200 participants did not complete the questionnaire. Of these, 45% did not complete sociodemographic and personal questionnaire. Of the remaining 55% of participants, only 1.3% completed the GAD-7 questionnaire. Participants who failed to complete all the questionnaires were excluded. The inclusion criteria were over 18 years of age and fluent in Hebrew.

Demographic information
The demographic information included the participants’ age, gender, and socioeconomic status (based on question assessment of educational level, subjective perception of socioeconomic status, and financial resources for the next three months).

Assessment of anxiety
The GAD-7 is a self-reported anxiety questionnaire that can measure the anxiety level of the general population with sufficient validity and accuracy[10]. The Hebrew version was used, which contains 7 items, with scores ranging from 0 to 21. These scores represent 0-4 (minimal anxiety), 5-9 (mild anxiety), 10-14 (moderate anxiety), and 15-21 (severe anxiety). In this study, anxiety was defined as an overall score ≥ 9[11]. The internal consistency of the current sample was α = 0.892.

Assessment of social support
Social support was evaluated on the Hebrew version of the MSPSS, which assesses participants’ subjective feelings about their degree of social support[12]. The scale consists of three sub-scales related to family, friends, and significant others, with a total of 12 items. The higher the participants’ scores, the more social support they felt.

Covariates
Covariates includes demographic variables (age, gender) and other background factors, including number of children, education, socioeconomic status, occupation, exercise and use of antidepressants.

Statistical analysis
SPSS 20.0 and R 3.5.1 were used for analysis. Linear regression was performed to analyze the association between social support and anxiety symptoms. Logistic regression was performed to examine the association between social support and anxiety disorders (GAD-7 score ≥ 9). To further investigate the relationship between social support and anxiety, a restricted cubic spline analysis was performed in the fully adjusted model. P values of less than 0.05 (two-tailed) were considered statistically significant.

RESULTS
Sample characteristics according to GAD score
Table 1 shows the characteristics of the 655 participants in terms of GAD-7 scores. The sample was composed of 246 men and 409 women, with a median age of 30. There were significant differences in age, gender, number of children, education, socioeconomic status, occupation, history of depression, and use of antidepressants between those with and without anxiety disorders (GAD-7 score ≥ 9). Those classified as exhibiting anxiety were younger than those who were classified as not exhibiting anxiety. Anxiety was also more common among women. Of the participants classified as anxious, 80% had no children, 50% had a bachelor’s degree, 41.1% had an average economic status and 54.2% had a full-time or part-time job.

Association of MSPSS with the GAD-7 score
Table 2 uses linear regression to analyze the association between social support and anxiety symptoms. In the univariate linear regression model, GAD-7 score was negatively correlated with MSPSS score, and the regression coefficient and 95% confidence interval (CI) were -0.692 (-0.990 to -0.394). Further multivariate linear regression analysis showed that there was still a negative correlation between GAD-7 score and MSPSS score, and the regression coefficient and 95%CI was -0.779 (-1.063 to -0.496). This negative correlation was independent of age, sex, socio-economic status and the use of antidepressants.

Association of MSPSS with anxiety
Table 3 shows the odds ratios (OR) and the 95%CI for social support and anxiety disorders (GAD-7 score ≥ 9). In the univariate logistic regression model, the occurrence of anxiety was negatively correlated with MSPSS score. Multivariate logical regression analysis with backward method showed that the occurrence of anxiety was still negatively correlated with MSPSS score, and the OR and 95%CI were 0.709 (0.563-0.894). This negative correlation is independent of gender, age, education level, socio-economic status and the use of antidepressants.

Restricted cubic spline analyses
To further clarify the relationship, a restricted cubic spline analysis was used to analyze the association between social support and anxiety (Figure 1). The results showed that social support was inversely correlated with anxiety symptoms (GAD-7 score ≥ 9). Anxiety symptoms decreased with increasing social support scores.

DISCUSSION
In this study, a cross-sectional analysis was conducted using data from an interim study conducted while Israel was in lockdown during the first wave of the COVID-19 pandemic to assess the relationship between social support and anxiety symptoms. The data included 655 participants. The results showed that participants’ social support scores were inversely correlated with GAD-7 scores. Social support was inversely associated with anxiety (GAD-7 score ≥ 9) in logistic regression model, and this negative correlation is independent of gender, age, education level, socio-economic status and the use of antidepressants.
During the COVID-19 pandemic, people in most countries were placed under tight lockdown measures due to the dangers of the rapid spread of the disease and the severe shortage of medical resources. In instances of insufficient supply and personnel, medical workers tend to give priority to serious physical diseases and ignore patients’ mental symptoms[13]. At the same time, for quarantined individuals, the panic caused by the COVID-19 outbreak, as well as the economic losses caused by the lockdown, the lack of protective gear and other complications all exacerbated the psychological difficulties. In an epidemiological survey conducted in Hong Kong, 25.4% of the population’s mental health was reported to have deteriorated since the outbreak of COVID-19, and 14% of the population suffers from anxiety[14]. Anxiety is an emotion characterized by physical changes such as tension, anxious thoughts and elevated blood pressure, with a lifetime prevalence rate of more than 20%[15]. When severe acute respiratory syndrome broke out in Hong Kong in 2013, 13% of the population developed anxiety disorders after discharge from hospital[16]. Anxiety disorders often occur at the same time as post-traumatic stress disorder (PTSD). Pre-existing anxiety has been proved to be a risk factor for the development of urban population into PTSD[17]. Studies have shown that participants with higher symptoms of depression and anxiety are more likely to develop more severe PTSD symptoms, and higher social support may be associated with lower PTSD[18].
Social support, as a way to foster a sense of belonging and love, is crucial for the mental health of the population. Social support can promote mental health in several ways. First social support can enable people receive more information and care from others. Certain specific groups, such as pregnant and postpartum mothers and parents of young children with special medical needs can obtain social support from social media to relieve negative emotions such as psychological anxiety and glean useful suggestions[19,20]. During the lockdown period, people mainly used social media to get social support from a range of sources to ease anxiety and fight the epidemic collectively. Second, social support can alleviate people’s pain, and can encourage physical activity, including those who are physically limited by pain, and thus have a positive impact on people’s health behaviors[21]. Finally, social support can improve individuals’ physical condition and promote mental health by directly influencing the body’s pathophysiological mechanisms. Studies have found that people with higher social support and integration have lower mortality rates, and a comprehensive meta-analysis has shown that social support is inversely correlated with inflammation levels in vivo[22]. In addition, social support can significantly reduce the cardiovascular response of the population and lower cardiovascular recovery to its pre-stress level[23]. All these studies thus suggest that social support not only provides information and care from the outside world, but also modulates the mental health of the population by reducing physical pain and improving inflammation levels.
In a cross-sectional study of women who had undergone a therapeutic abortion, more than half reported symptoms of anxiety, and social support from these women’s family and friends significantly reduced anxiety levels. Furthermore, social support from partners can also reduce women’s anxiety symptoms[24]. Another longitudinal cohort study of caregivers of patients diagnosed with cancer showed that accurate information and social support from other members of the community, as well as physical activity reduced anxiety in partners in the first months after a cancer diagnosis[25]. These epidemiological studies underscore the positive effects of social support on anxiety disorders. Similarly, during the special period of COVID-19’s outbreak, in a cross-sectional survey of 3500 Spanish adults, it was found that for those without pre-pandemic mental disorders, higher levels of social support decreased the odds of GAD-7[26]. During the COVID-19 pandemic in Turkey, it was also found that anxiety levels decreased significantly when perceived social support increased[4]. This study conducted a survey during Israel’s first blockade in 2020, taking into account the effects of age, sex, number of children, education level, socio-economic status, occupation, exercise and antidepressant use, the results here show that social support is negatively correlated with post-blockade anxiety.
This study makes several contributions beyond its limitations. Using data collected during the first wave of COVID-19 lockdown in Israel, this study reports on relationship between social support and anxiety during COVID-19 lockdown. In addition, we considered the impact of confounding factors such as age, gender, education, socioeconomic status and other potential influences. Note, however, that the cross-sectional design of this study is a major limitation because it is difficult to make causal inferences. Second, the results were adjusted for a variety of major potential confounding factors; however, the existence of unmeasured factors and some unknown factors cannot be ruled out. Third, randomly distributed questionnaires may lead to age selection bias of the study population, which may make the results not generalized. Fourth, this study does not include the limitations on generalization to younger and older ages. Fifth, this study does not include people who have been infected with COVID-19, whether infected with COVID-19 may have an impact on the correlation coefficient between social support and anxiety.
Prolonged home confinement may be the main reason that affects people’s mental health during the blockade of the COVID-19 pandemic, and it is very important to give proper physical and mental care and social support. In addition, the long epidemic period of COVID-19 and the continuous mutation of virus strains undoubtedly bring new challenges to people’s mental health. How to make rational use of multimedia or the internet to improve the psychological state of the population during the COVID-19 blockade is a research direction worthy of attention for future researchers.

CONCLUSION
Overall our findings suggest that social support was inversely associated with anxiety symptoms during COVID-19 pandemic lockdown. Thus providing social support may reduce the prevalence of anxiety in the population.

ARTICLE HIGHLIGHTS
Research background
Due to the massive spread and high infectivity of coronavirus disease 2019 (COVID-19), most countries have adopted various lockdown measures to control the epidemic. Changes in social distance and daily life activities during the blockade can affect personal well-being, mental health, and increase the risk of mental illness. Anxiety disorder is one of the most common mental disorders.

Research motivation
It is not clear whether social support is equally protective of anxiety disorders in the context of the unique features of the first wave of COVID-19 pandemic in Israel in particular during lockdown. This study used data from an interim study on the lockdown enforced during the first wave of the COVID-19 pandemic in Israel to clarify the potential associations between social support and anxiety disorders.

Research objectives
The purpose of this study was to study the relationship between social support and anxiety in Israelis during the first COVID-19 epidemic.

Research methods
Data for this cross-sectional study were retrieved from an online survey. Linear regression, logistic regression and restricted cubic spline models were conducted to test for associations between social support and anxiety.

Research results
A total of 655 individuals took part in the present study. In the univariate linear regression model, there is a negative correlation between the Generalized Anxiety Disorder-7 score (GAD-7) and the Multidimensional Perceived Social Support Scale (MSPSS) score. For MSPSS score, the multivariable adjusted regression coefficient and 95% confidence interval (CI) of GAD-7 score were -0.779 (-1.063 to -0.496). In the univariate logistic regression model, there was a negative correlation between anxiety (GAD-7 ≥ 9) and MSPSS score, and there was still a negative correlation in multivariate logical regression analysis. The odds ratios and 95%CI were 0.709 (0.563-0.894).

Research conclusions
Social support was inversely correlated with anxiety during COVID-19 in an Israeli sample.

Research perspectives
Our findings suggest that social support was inversely associated with anxiety symptoms during COVID-19 pandemic lockdown. Thus providing social support may reduce the prevalence of anxiety in the population.
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[bookmark: _Hlk110604217][bookmark: _Hlk110604513]Figure 1 A restricted cubic spline model of the odds ratio between anxiety (Generalized Anxiety Disorder-7 score ≥ 9) and Multidimensional Perceived Social Support Scale score. The grey area represents a 95% confidence interval. Adjusted for age, gender, number of children, education, socioeconomic status, occupation, exercise, history of depression, and use of antidepressants. MSPSS: Multidimensional Perceived Social Support Scale.

Table 1 Characteristics of participants according to Generalized Anxiety Disorder-7 score, represented by medians and interquartile range
	Variable
	Total (n = 655)
	GAD-7 score < 9 (n = 585)
	GAD-7 score ≥ 9 (n = 70)
	P value

	Age (yr)
	30 (26-47)
	31 (26-49)
	27 (23-33)
	< 0.001

	Gender
	
	
	
	0.007

	Male
	246 (37.6%)
	230 (39.3%)
	16 (22.9%)
	

	Female
	409 (62.4%)
	355 (60.7%)
	54 (77.1%)
	

	Number of children
	
	
	
	0.008

	Zero
	392 (59.8%)
	336 (57.4%)
	56 (80.0%)
	

	One
	37 (5.6%)
	34 (5.8%)
	3 (4.3%)
	

	Two
	95 (14.5%)
	91 (15.6%)
	4 (5.7%)
	

	Three
	100 (15.3%)
	94 (16.1%)
	6 (8.6%)
	

	Four
	31 (4.7%)
	30 (5.1%)
	1 (1.4%)
	

	Education
	
	
	
	0.003

	Without diploma
	23 (3.5%)
	21 (3.6%)
	2 (2.9%)
	

	12 years or less
	125 (19.1%)
	102 (17.4%)
	23 (32.9%)
	

	Bachelor
	295 (45.0%)
	260 (44.4%)
	35 (50.0%)
	

	Master (or higher)
	187 (28.5%)
	178 (30.4%)
	9 (12.9%)
	

	Other
	25 (3.8%)
	24 (4.1%)
	1 (1.4%)
	

	Socio-economic status
	
	
	
	< 0.001

	Low
	21 (3.2%)
	16 (2.7%)
	5 (7.1%)
	

	Low-average
	79 (2.1%)
	60 (10.3%)
	19 (27.1%)
	

	Average
	281 (42.9%)
	252 (43.1%)
	29 (41.1%)
	

	Average-high
	224 (34.2%)
	209 (35.7%)
	15 (21.4%)
	

	High
	50 (7.6%)
	48 (8.2%)
	2 (2.9%)
	

	Occupation
	
	
	
	0.029

	Full-time job
	280 (42.7%)
	261 (44.6%)
	19 (27.1%)
	

	Partially employed
	109 (16.6%)
	90 (15.4%)
	19 (27.1%)
	

	Unpaid vacation
	4 (0.6%)
	4 (0.7%)
	0 (0.0%)
	

	Lost job
	33 (5.0%)
	31 (5.3%)
	2 (2.9%)
	

	Unemployed
	55 (8.4%)
	47 (8.0%)
	8 (11.4%)
	

	Retired
	174 (26.6%)
	152 (26.0%)
	22 (31.4%)
	

	Exercise
	
	
	
	0.112

	Yes
	190 (29.0%)
	164 (28.0%)
	26 (37.1%)
	

	No
	465 (71.0%)
	421 (72.0%)
	44 (62.9%)
	

	History of depression
	
	
	
	< 0.001

	Yes
	538 (82.1%)
	494 (84.4%)
	44 (62.9%)
	

	No
	117 (17.9%)
	91 (15.6%)
	26 (37.1%)
	

	Use of antidepressants
	
	
	
	0.001

	Yes
	563 (86.0%)
	512 (87.5%)
	51 (72.9%)
	

	No
	92 (14.0%)
	73 (12.5%)
	19 (27.1%)
	

	MSPSS score
	6.08 (5.25-6.67)
	6.08 (5.33-6.75)
	5.75 (4.67-6.50)
	0.009

	GAD-7 score
	3 (1-6)
	3 (1-5)
	13 (11-15)
	< 0.001


MSPSS: Multidimensional Perceived Social Support Scale; GAD-7: Generalized Anxiety Disorder-7.

Table 2 Associations of Generalized Anxiety Disorder-7 score with Multidimensional Perceived Social Support Scale score (regression coefficient and 95% confidence intervals)
	Variable
	Univariate linear regression
	Multivariate linear regression

	
	β (95%CI)
	P value
	β (95%CI)
	P value

	MSPSS
	-0.692 (-0.990, -0.394)
	< 0.001
	-0.779 (-1.063, -0.496)
	< 0.001

	Age
	-0.056 (-0.077, -0.035)
	< 0.001
	-0.048 (-0.068, -0.028)
	< 0.001

	Sex
	1.888 (1.246, 2.529)
	0.316
	1.641 (1.021, 2.261)
	< 0.001

	Number of children
	-0.524 (-0.760, -0.289)
	< 0.001
	-
	-

	Education
	-0.399 (-0.763, -0.034)
	0.032
	-
	-

	Occupation
	0.142 (-0.006, 0.289)
	0.059
	-
	-

	Socio-economic status
	-0.952 (-1.300, -0.603)
	< 0.001
	-0.514 (-0.854, -0.174) 
	0.003

	Exercise
	-0.460 (-1.162, 0.241)
	0.198
	-
	-

	Use of antidepressants
	2.589 (1.781, 3.397)
	< 0.001
	2.046 (1.279, 2.813)
	< 0.001


MSPSS: Multidimensional Perceived Social Support Scale; CI: Confidence interval.

Table 3 Odds ratios (95% confidence intervals) of anxiety (Generalized Anxiety Disorder-7 score ≥ 9) across Multidimensional Perceived Social Support Scale score
	Variable
	Univariate logistic regression
	Multivariate logistic regression

	
	OR (95%CI)
	P value
	OR (95%CI)
	P value

	MSPSS
	0.747 (0.605, 0.921)
	0.006
	0.709 (0.563, 0.894)
	0.004

	Age
	0.965 (0.944, 0.986)
	0.001
	0.976 (0.953, 0.999)
	0.041

	Sex
	2.187 (1.222, 3.913)
	0.008
	2.151 (1.142, 4.053)
	0.018

	Number of children
	0.658 (0.514, 0.842)
	0.001
	-
	-

	Education
	0.617 (0.464, 0.822)
	0.001
	0.615 (0.445, 0.851)
	0.003

	Occupation
	1.096 (0.980, 1.227)
	0.109
	-
	-

	Socio-economic status
	0.539 (0.409, 0.710)
	< 0.001
	0.628 (0.465, 0.849)
	0.003

	Exercise
	0.659 (0.393, 1.106)
	0.114
	-
	-

	Use of antidepressants
	2.613 (1.461, 4.672)
	0.001
	2.588 (1.384, 4.841)
	0.004


MSPSS: Multidimensional Perceived Social Support Scale; CI: Confidence interval; OR: Odds ratio.
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