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  ABSTRACT 

 
Background: The COVID-19 outbreak rapidly 
spread worldwide, with a significant number of 
cases and deaths causing anxiety, especially 
among the sufferers. Biologically, males and 
females show different psychological responses 
to the events at hand. This study aimed to 
examine the association between gender and 
anxiety among COVID-19 patients. 
Subjects and Method: This study was a 
meta-analysis. The articles were obtained from 
databases PubMed and Scopus using keywords 
"Anxiety" OR "anxiety disorder" AND "COVID-
19 Patients" OR "Patients with COVID-19" OR 
"Hospitalized" AND "Risk factors" OR "deter-
minants" OR "Gender" OR "Factors associa-
ted". The articles included in this study were 
full-text with a cross-sectional design, discuss-
ed the association between gender and anxiety 
among COVID-19 patients, published in Eng-
lish, studies located in Asia. The final results 
were presented in Adjust Odds Ratio (aOR) or 
Standardized Mean Difference (SMD). Data 
analysis was performed using Revman 5.3 
software, with generic inverse variance data 

type for categorical outcome group (CtOG) 
articles and continuous data type for continue 
outcome group (CnOG).  
Results: 9 articles were analyzed, including 4 
articles CtOG and 5 articles CnOG. The  forest 
plot of both categorical and continue outcomes 
showed consistent result that among COVID-19 
patients  who hospitalized with mild to severe 
symptoms. Female patients significantly had 
higher anxiety event (aOR= 2.19; 95% CI= 1.60 
to 2.99; p<0.001; I2= 0% and SMD= 0.35; 95% 
CI= 0.21 to 0.49; p<0.001; I2= 12%). 
Conclusion: Among COVID-19 patients, the 
female gender has a significantly higher risk of 
suffering from anxiety than the male gender. 
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BACKGROUND 

Corona Virus Disease (COVID-19) was first 

identified in Wuhan, China, in December 

2019 as a disease caused by a new type of 

Coronavirus, namely SARS-CoV-2 (Zu et 

al., 2020). The virus causes acute and se-

vere respiratory disorders (Severe Acute 

Respiratory Syndrome). The outbreak ra-
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pidly spread around the world, significantly 

increasing the incidence of cases and 

deaths. On January 30, 2020, WHO offi-

cially declared the SARS-CoV-2 outbreak a 

Public Health Emergency of International 

Concern (PHEIC) (WHO, 2020). The deve-

lopment of the COVID-19 case still attracts 

world attention, including the Incidence 

Rate (IR), Case Fatality Rate (CFR), and 

Recovery Rate. As of March 31, 2021, WHO 

recorded 127,906,158 cases of COVID-19 

throughout the world, with CFR reaching 

2.18% or 2,797,527 cases of which died 

(WHO, 2021). 

Recommendations for controlling and 

handling COVID-19 include limiting social 

mobilization and contact and implementing 

self-quarantine. This fosters stigma in 

society and affects the mental health of a 

person with a diagnosis of COVID-19. The 

14-day quarantine period caused various 

reactions for each individual, ranging from 

boredom, anxiety, depression, loneliness, 

and emotional stablity. Changes in psycho-

logical conditions have long-term implica-

tions for individual productivity in the 

future. 

Medical examinations are too focused 

on the patient's physical condition, so that 

the patient's psychological state is often 

neglected. This is exacerbated by the failure 

to control virus transmission, which can 

create clusters in the family. If examined 

further, psychological disorders in COVID-

19 patients have the risk of affecting a 

person's quality of life in the longer term. 

Studies of the psychological impact of 

COVID-19 patients have been carried out in 

several studies, both using observational 

and experimental/ intervention techniques. 

A study in Spain analyzed the presence of 

psychological disorders as a response to 

general outbreaks (Losada-Baltar et al., 

2020). In addition, several studies had 

analyzed the existence of psychological dis-

orders in medical personnel in several 

countries as a direct impact of psycholo-

gical pressure on medical personnel is 

facing a pandemic situation (Lu et al., 

2020). Meanwhile, research in Bangladesh 

showed that 71% of study subjects ex-

perienceed mental health problems, such as 

depression, anxiety, and insomnia, during 

the COVID-19 pandemic (Das et al., 2021). 

Biologically, males and females show 

different psychological responses to the 

events at hand. This is because females pro-

duce the hormones estrogen and proges-

terone, which affect brain performance. The 

prevalence of anxiety disorders in females 

is up to 2 times more at risk than in the 

male group. However, studies related to 

mental disorders during the COVID-19 

pandemic in China showed quite different 

results. 48.15% of female respondents expe-

rience anxiety, and 51.85% of men expe-

rience anxiety (Xu et al., 2021). Handayani 

et al. (2020) also stated that factors causing 

stress to society include sex or gender. 

Therefore, this study focused on the rela-

tionship between gender and the anxiety 

level of COVID-19 patients using Meta-

Analysis. 

 

SUBJECTS AND METHOD 

1. Study Design 

This was a systematic study with the Meta-

Analysis approach. This study used second-

ary data from the result of the previous 

studies. Articles were obtained from 

databases, namely PubMed and Scopus. 

The keywords used "Anxiety" OR "anxiety 

disorder" AND "COVID-19 Patients" OR 

"Patients with COVID -19" OR "Hospita-

lized" AND "Risk factors" OR "deter-

minants" OR "Gender" OR "Factors asso-

ciated". 

2. Inclusion Criteria 

The articles included in this study were full-

text with a cross-sectional design. The se-
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lected articles discussed the association 

between gender and anxiety among COVID-

19 patients. The articles were published in 

English. The study samples were patients 

who confirmed COVID-19 infection, in 

which studies were located in Asia. The 

data of study results were multivariate. The 

final result of the study was reported using 

Adjust Odds Ratio (aOR) for categorical 

data and Standardized Mean Difference 

(SMD) for continuous data.   

3. Exclusion Criteria 

The articles excluded in this study were the 

articles with RCT study design, case-con-

trol, quasi-experiment, and study protocol. 

The articles were not published in English. 

The statistical results were not reported 

aOR or SMD for the outcome variables. 

4. Operational Definition of Variables 

The article search was carried out by con-

sidering the eligibility criteria defined using 

the PICO model. The population of this 

study was COVID-19 patients. The compa-

rison was gender, which consisted of female 

and male COVID-19 patients. The outcome 

was anxiety. 

5. Data Analysis  

The data processing was carried out using 

Review Manager (RevMan 5.3) by calcula-

ting the value of effect size and hetero-

geneity to determine the merged model of 

the study and form the final meta-analysis. 

The data of this article was divided into two 

parts, which were categorical and conti-

nuous data. Categorical data analyzed using 

RevMan 5.3 with the selection of generic 

inverse variance data types, then for con-

tinuous data analysis using Revman 5.3 

with continuous data type selection. 

 

RESULTS 

The process of searching for articles by 

searching through journal databases can be 

seen in Figure 1.  

 

 
Figure 1. PRISMA Flow Diagram 
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1. Association between gender and anxiety among COVID-19 patients with categorical data 

a. Summary source 

Table 1. The description of the primary studies included in the Meta-Analysis 

Author 
(Year) 

Title Country Study 
Design 

Population and Sample Intervention 
and 

Comparison 

Outcome 

Gu et al., 
2020 

Factors associated with 
mental health outcomes 
among patients with 
COVID-19 treated in the 
Fangcang shelter hospital 
in China 

China Cross-
sectional 

299 female and 162 male 
patients confirmed COVID-19 
with mild to the moderate 
symptom, who were in care at 
Fangcang shelter hospital 
China 

I: Women 
C: Men 

50.1% of participants 
experience anxiety, 
and the female 
gender was 
associated with 
anxiety 

Zhang et al., 
2020 

The relationship between 
resilience, anxiety, and 
depression among patients 
with mild symptoms of 
COVID-19 in China: A 
cross-sectional study 

China Cross-
sectional 

123 female and 173 male 
patients confirmed COVID-19 
with mild symptoms who were 
in care at Fangcang hospital 

I: Women 
C: Men 

29,3% female and 
15% male 
participants had 
anxiety.  

Kang et al., 
2021 

The psychological burden 
of COVID-19 stigma: 
Evaluation of the mental 
health of isolated mild 
condition COVID-19 
patients 

Korea Cross-
sectional 

56 female and 51 male patients 
confirmed COVID-19 with mild 
symptoms, who were in care at 
Community Care Center (CTC) 
Seoul National University 
Hospital 

I: Women 
C: Men 

The prevalence of 
more than moderate 
anxiety was 14.9%. 
There is no correla-
tion between gender 
and anxiety. 

Li et al., 
2020 

The associated factors of 
anxiety and depressive 
symptoms in COVID-19 
patients hospitalized in 
Wuhan, China 

China Cross-
sectional 

45 female and 54 male patients 
confirmed COVID -19 with 
mild to moderate symptoms, 
who were in care at epidemic 
center Leishenshan Hospital 

I: Women 
C: Men 

There was no signifi-
cant difference in 
anxiety symptoms 
between females and 
males. About 15.2 % 
of participants had 
abnormal anxiety 
scores.  

www.thejhpm.com 
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b. Forest Plot 

 
Figure 2. Forest plot 

 

In Figure 2, the Forest plot showed that 

female COVID-19 Patients had more risk 

2.19 times than male COVID-19 patients to 

suffer anxiety (aOR= 2.19; 95% CI=1.60 to 

2.99; p<0.001; I2= 0%). The distribution of 

the data was homogenous (fixed-effect 

model).    

 

c. Funnel Plot 

 

 
Figure 3. Funnel plot 

 

In Figure 3, the funnel plot showed 

publication bias indicated the asymmetry of 

the right plot and left plot. The plot to the 

left had a standard error between 0-0.6, 

and the right of the centerline had a 

standard error between 0-0.35. 
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2. Association between gender and anxiety among COVID-19 patients with continuous data 

a. Summary source 

Table 1. The description of the primary study included in the Meta-Analysis 

Author 
(Year) 

Title Country Study Design Population and Sample 
Intervention 

and 
Comparison 

Outcome 

Nie et al., 
2020 

Anxiety and depression 
and  its correlates in 
patients with 
coronavirus disease 
2019 in Wuhan  

China Cross-sectional 45 female and 33 male patients 
confirmed COVID-19 with mild to 
the severe symptom (based on 
American Thoracic Society 
Guidelines for community-
acquired pneumonia Hospitalized 
at Wuhan No.1 hospital 

I: Women 
C: Men 

Anxiety symptoms were diagnosed 
in 38.5% of patients. Using 
multivariate regression linear 
analysis, there was no significant 
correlation between gender and 
anxiety, although the average 
anxiety score was higher in female 
than male patients 

Sahan et 
al. 2020 

Can we predict who will 
be more anxious and 
depressed in the COVID-
19 ward? 

Turkey Cross-sectional 138 female and 143 male patients 
confirmed COVID-19 who 
hospitalized in Bezmialem Vakif 
University Hospital 

I: Women 
C: Men 

34.9% of patients had a significant 
level of anxiety. Female gender was 
associated with symptoms of anxiety 

Kong et 
al., 2020 

Effect of psychological–
behavioral intervention 
on the depression and 
anxiety of COVID-19 
patients 

China RCT that 
included the 
analysis of fac-
tors associated 
with anxiety 
disorder  

74 female and 70 male patients 
confirmed COVID-19 hospitalized 
at Huoshenshan Hospital 

I: Women 
C: Men 

34.72% of patients had symptoms of 
anxiety. Female gender was 
associated with anxiety symptoms 

Jiang et 
al., 2021 

Psychological distress 
and sleep quality of 
COVID-19 patients in 
Wuhan, a lockdown city 
as the epicenter of 
COVID-19 

China Cross-sectional 45 female and 55 male patients 
confirmed COVID-19 hospitalized 
at Leishenshan Hospital with fever 
and respiratory symptoms. 
Computed Tomography  (CT) scan 
of the chest showed viral 
pneumonia 

I: Women 
C: Men 

15.2% of patients experience 
anxiety. There was no significant 
correlation between gender and 
anxiety 

Moayed 
et al, 
2021 

Depression, anxiety, 
and stress among 
patients with COVID-19: 
A cross-sectional study 

Iran Cross-sectional 17 female and 204 male patients 
confirmed COVID-19 hospitalized 
at Baqiyatallah hospital and other 
hospitals who gave consent to 
participate in this study 

I: Women 
C: Men 

The prevalence of extremely severe 
symptoms of anxiety was 97.29%.  

www.thejhpm.com 
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a. Forest Plot 

 
Figure 4. Forest plot 

 

The Forest plot in Figure 4 showed Meta-

analysis for continuous data that COVID-19 

female patients had a probability of 

suffering anxiety 0.35 times than male 

(OR= 0.35; 95% CI= 0.21 to 0.49; p<0.001; 

I2= 12%). The distribution of the data was 

homogenous (fixed-effect model). 

In Figure 5, the funnel plot showed 

asymmetric from the right plot and left plot. 

In addition, the distance between the left plot 

and the centerline was farther than the 

distance between the right plot and the 

centerline. 

 

b. Funnel Plot 

 

 
Figure 5. Funnel plot 
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3. The assessment of study quality of gender-associated anxiety among COVID-19 patients 

Primary 
Study 

Title 
Questions (Y= Yes, N= No, C= Can't tell) 

1 2 3 4 5 6 7 8 9 10 11 12 

Gu et al., 
2020 

Factors associated with mental health outcomes among 
patients with COVID-19 treated in the Fangcang shelter 
hospital in China 

Y Y Y Y Y N Y Y Y Y Y Y 

Zhang et al. 
2020 

The relationship between resilience, anxiety, and depression 
among patients with mild symptoms of COVID-19 in China: 
A cross-sectional study 

Y Y Y Y Y N Y Y Y Y Y Y 

Kang et al., 
2021 

The Psychological Burden of COVID-19 Stigma: Evaluation 
of the Mental Health of Isolated Mild Condition COVID-19 
Patients 

Y Y Y Y Y N Y Y N Y Y Y 

Li et al., 
2020 

The associated factors of anxiety and depressive symptoms 
in COVID-19 patients hospitalized in Wuhan, China 

Y Y Y Y Y Y N Y Y Y Y Y 

Nie et al., 
2020 

Anxiety and depression and its correlates in patients with 
coronavirus disease 2019 in Wuhan  

Y Y Y Y Y N Y Y Y Y N Y 

Sahan et al. 
2020 

Can we predict who will be more anxious and depressed in 
the COVID-19 ward? 

Y Y Y N Y N N Y Y Y Y Y 

Kong et al., 
2020 

Effect of psychological–behavioral intervention on the 
depression and anxiety of COVID-19 patients 

Y Y Y N Y Y Y Y Y Y Y Y 

Jiang et al., 
2021 

Psychological distress and sleep quality of COVID-19 
patients in Wuhan, a lockdown city as the epicenter of 
COVID-19 

N N Y Y Y Y N Y N Y N Y 

Moayed et 
al., 2021 

Depression, anxiety, and stress among patients 
with COVID-19: A cross-sectional study 

Y Y Y N N Y Y Y Y Y N N 

 
Appraisal questions: 

1. Did the study address a clearly focused question/issue? 
2. Is the research method (study design) appropriate for answering the research 

question? 
3. Is the selection method (employees, teams, divisions, organizations) clearly 

described? 
4. Could the way the sample was obtained introduce (selection) bias? 
5. Was the sample of subjects representative concerning the population to which 

the findings will be referred? 

6. Was the sample size based on pre-study considerations of statistical power? 
7. Was a satisfactory response rate achieved? 
8. Are the measurements (questionnaires) likely to be valid and reliable? 
9. Was the statistical significance assessed? 
10. Are confidence intervals given for the main results? 
11. Could there be confounding factors that haven't been accounted for? 
12. Can the results be applied to your organization? 
(Center for Evidence-Based Management, 2014). 

www.thejhpm.com 
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DISCUSSION 

This systematic and meta-analysis study 

proposed the theme of the anxiety symp-

toms on the patient with COVID-19 dise-

ases. The dependent variable was anxiety 

symptoms. The study that discussed anxiety 

symptoms on COVID-19 patients was im-

portant because only several relevant stu-

dies were published, and it had data access 

problems. 

The results of the Meta-Analysis were 

in the form of a forest plot and a funnel 

plot. The forest plot visually showed the 

variation in heterogeneity (Akobeng, 2005 

in Murti, 2018). The funnel plot showed the 

relationship between the study's effect size 

and the sample size of the various studies 

examined, which could be measured in 

many different ways. There were 9 articles 

as a source of a Meta-Analysis of the an-

xiety symptoms on COVID-19 patients, four 

articles with categorical data outcome, and 

five articles with continuous data outcome. 

The forest plot in categorical outcome 

group showed that among COVID-19 pa-

tients, females 2.19 times more likely to 

experience anxiety symptoms than men, 

and it was statistically significant (aOR= 

2.19; 95% CI= 1.60 to 2.99; p<0.001; I2= 

0%). The forest plot result of the con-

tinuous data outcome group supported this 

finding showed that female COVID-19 

patients had 0.35 times likely to suffer 

anxiety than male patients (SMD= 0.35; 

95% CI= 0.21 to 0.49; p<0.001; I2= 12%).  

Comparison with previous epidemio-

logical data 

There was data in previous studies that the 

overall prevalence of anxiety disorders 

worldwide was estimated to be normal, 

around 7.3% (95% CI= 4.8% to 10.9%) 

(Stein et al., 2017). Signs of anxiety symp-

toms reported in the general population 

during previous epidemic outbreaks (Se-

vere Acute Respiratory Syndrome, SARS; 

H1N1, Ebola influenza) ranged between 

3.2% and 12.6%, which showed lower an-

xiety rates than during COVID-19 (Chew et 

al., 2020). 

This could be possible because there 

were epidemics in the past with a higher 

mortality rate. Still, a lower rate of infection 

such as H1N1 influenza in 2009-2010 or 

epidemic conditions such as Ebola in 2014–

2016 was resolved faster (Huremovi'c, 

2019). The length of the COVID-19 pan-

demic is quite long, and different govern-

ment policies around the world could be 

contributing to higher levels of anxiety 

during COVID-19, according to the negative 

psychological effects of quarantine were 

reported during the SARS outbreak in 

Toronto, Canada (Hawryluck et al., 2004). 

Previous research on Meta-Analysis at 

Salari et al. (2020), assessing the preva-

lence of the general anxiety population 

during the COVID-19 pandemic, included 

17 studies, found a higher level of anxiety 

31.9% (95% CI= 27.5 to 36.7). In this study, 

the range of anxiety was between 14.9% in 

Korea and 97.29% in Iran. 

Association between anxiety levels 

and Sex in COVID-19 patients 

Most studies showed significantly higher 

anxiety levels in women COVID-19 patients 

(Gu et al., 2020; Zhang et al., 2020; Kang et 

al., 2021; Li et al., 2020; Nie et al., 2020; 

Sahan et al., 2020; Kong et al., 2020; Jiang 

et al., 2021; Moayed et al., 2021). This was 

consistent with previous epidemiological 

data (Bandelow and Michaelis, 2015). 

Several reasons could support more 

COVID-19 female patients who experienced 

symptoms of anxiety than men. First, 

women are known to use their feelings 

more when they are involved in a situation, 

especially when they encounter an illness 

(Fu et al., 2020). Second, it is known that 

there are differences in brain chemistry and 

hormones between men and women, which 



Zulkarnain et al./ Association between Gender and Anxiety among Covid-19 Patients 

www.thejhpm.com  103 

have been concluded to mediate the level of 

anxiety that is easier for a woman (Fu et al., 

2020; Stanikova et al., 2019).  

Third, women are known as the main 

caretakers of a family. Their role in the 

family can make them more vulnerable and 

an increased stressor to increase the burden 

at home after the policy of closing schools 

and other facilities (Rodríguez-Rey et al., 

2020).  Several studies stated that women 

show a stronger sense of loss of family ties 

during quarantine or while being hospita-

lized, which is associated with a greater 

perception of their daily activities being 

altered (Orellana and Orellana, 2020). 

Studies in Bangladesh showed that house-

wives experienced the most significant level 

of anxiety (Al Banna et al., 2020; Islam et 

al., 2020).  

In other publications, women showed 

a higher incidence of stress than men 

(Stanton et al., 2020). When the quarantine 

period, women feel their ability to work in 

households is reduced, reducing the level of 

stability to the family's economy (Rodrí-

guez-Rey et al., 2020). It can also be 

explained in a study that women showed a 

higher sense of concern about the effects of 

the pandemic COVID-19 on their economic 

status (Horesh et al., 2020).  

Fourth, anxiety symptoms can be 

mediated by the increasing psychological 

impact of COVID-19 (Paulino et al., 2020). 

This could be due to the constant fear of 

COVID-19 transmission to their family or 

close friends (Horesh et al., 2020). Finally, 

many studies concluded that women were 

also at a higher risk of developing 

depression during the pandemic (Salari et 

al., 2020) and also a risk factor for anxiety 

(Jacobson and Newman, 2017). 

The limitations of this study were that 

we included 2 articles with less than 100 

subjects from Nie et al. (2020) and Lie et al. 

(2020), with the total number of subjects 

respectively 88 and 99 patients COVID-19 

which contributed to publication bias. Six 

studies had unclear sampling techniques 

that could potentially lead to selection bias. 

In addition, different tools for assessing 

anxiety symptoms also increase the risk of 

bias. All primary studies in this meta-ana-

lysis used a questionnaire to assess symp-

toms of anxiety. There are differences in the 

questionnaire used, four studies using the 

Hospital Anxiety and Depression Scale 

(HADS), two studies using generalized 

anxiety disorder-7 (GAD-7), two studies 

using the Zung Self Rating Anxiety Scale 

(SAS), and one study using Depression 

Anxiety Stress Scale (DASS). All the tools 

used above have been tested for validity and 

reliability before being used. The strength 

of this study was the first meta-analysis 

linking gender to anxiety in COVID-19 

patients. 

Untreated anxiety can be prolonged 

and lead to a decrease in the quality of life 

of the sufferer. Based on Kong's 2010 study, 

the application of psychological behavior 

intervention for 10 days to COVID-19 

patients who were hospitalized can signifi-

cantly reduce anxiety scores. This inter-

vention included breathing exercises and 

psychological support. In Indonesia, psy-

chological counseling for COVID-19 pa-

tients has not become a government pro-

gram. These findings can be an initial 

recommendation to include psychological 

counseling as one of the additional therapy 

for COVID-19 patients, especially females. 

Further research is still needed, given the 

limited data on anxiety in COVID-19 pa-

tients in Indonesia. 
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