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a b s t r a c t

Under the threat of the new coronavirus pandemic, women have been uniquely impacted financially,
economically, and socially. However, in terms of disease incidence and lethality, women perform better
than men. The main reason is that, in addition to women's own hormonal protection, women's immune
systems are superior to those of men. Women also exhibit more protective behavior (e.g., hand-washing)
and more closely follow protection guidelines, which greatly reduces the chance of infection. In the
future, more studies that adopt a gender perspective are needed to understand the various dilemmas
faced by women in infectious diseases and pandemics; only then can women demonstrate better
outcomes.
© 2020 Taiwan Association of Obstetrics & Gynecology. Publishing services by Elsevier B.V. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

The new coronavirus continues to spread throughout the world,
and the number of confirmed cases globally has proliferated. The
outbreak of coronavirus has continued to grow. According to
confirmed cases, since the outbreak in December 2019, the rate of
male infections has always been higher than that of women (about
2:1). On March 12, 2020, the World Health Organization (WHO)
declared coronavirus to be a global pandemic [1]. Taiwan's
pandemic prevention measures have been outstanding, and they
have been recognized by countries around the world. However, the
biggest challenge for most countries is how to confront the im-
mediate threat of the virus. Chen Shushing, the commander of
Taiwan's Central Epidemic Command Center, also recently
admitted that, in the future, further infection may be difficult to
avoid [2]. He acknowledged that he must be prepared for the
outbreak of the virus in Taiwan. Experts have also suggested that, in
addition to quarantine and isolation measures, the implementation
of the quarantine space of cabins and the diversion of severe dis-
eases will be the focus of future pandemic prevention efforts. For
prevention and treatment in women, it is helpful to understand
wan. Fax: þ886 2 25433642.
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whether women belong to a high-risk group or a group with weak
resistance.
Impact

For women around the world, coronavirus has impacted not
only their physical health but also their family, work, and everyday
life. The coronavirus pandemic caused most schools to suspend
classes, forcing many working women to take time off to care for
their children, which greatly affected their work. In addition, the
pandemic has impacted industries such as catering and tourism,
and many factories have been forced to shut down. Many low-
income women financially depend on these jobs and are now fac-
ing unemployment. United Nation (UN) Women has asserted that
women who work in low-wage work, female bosses of small
businesses, and women working in the informal sector will be hit
the hardest [3e5]. According to Maria Hertzberg, a humanitarian
and disaster risk consultant for the AsiaePacific region of UN
Women, “Crisis always exacerbates gender inequality [6].” The
British Broadcasting Corporation (BBC) pointed out that coronavi-
rus has spread rapidly throughout Asia [7]. Women, including
medical staff, scientists, and researchers, play an important role in
slowing the pandemic. The BBC summarizes the six levels of Asian
women seriously affected by the pandemic as follows [7]:
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Women who are affected by the suspension of classes

As the coronavirus pandemic continues to grow, kindergartens,
elementary schools, junior high schools, and high schools around
the world have announced the suspension of classes. Many schools
have postponed the start of the academic year, which has forced
many women to take leave to stay at home with their children,
affecting their right to work. Married women in East Asia tradi-
tionally bear excessive family responsibilities, and this new coro-
navirus crisis has made women feel depressed [8e10]. In most
families, men are the mainstay of the family's economy, so they
cannot take leave. Therefore, women are obligated to take leave to
care for their children at home. For this reason, many companies'
crisis-related layoffs have focused on female employees [11e13].
While this act may not clearly be stated among companies, com-
panies generally assert that working mothers are a burden,
reflecting the difficult situation of women and gender inequalities
in the workplace [14].
Women facing domestic violence and divorce

The spread of the new coronavirus pneumonia pandemic has
caused hundreds of millions of people to be quarantined at home,
which has also led to a continuous increase in domestic violence
and divorce cases. Feng Yuan, co-founder of the Beijing-based non-
profit organization Wei Ping Women's Rights and Interests Insti-
tution, revealed that its organization received three times as many
inquiries from female victims as it had before isolation measures
[15]. Reports of domestic violence related to the outbreak of the
new coronavirus have also been followed and discussed by social
media in various countries [16e18].
Women who are front-line medical staff

Compared with the male-dominated health care system, female
medical staff are more likely to be exposed to the risk of the spread
of coronavirus. During the fight against the coronavirus pandemic
in Wuhan, female medical staff had to be at the forefront of the
crisis to assist in patient care. In addition, if a female nurse is
pregnant, both the nurse and her fetus are at risk of infection,
which causes psychological stress to the mother. Wearing protec-
tive clothing can restrict the movement of medical personnel, such
as going to the toilet or eating. If the hospital lacks adequate pro-
tective clothing, it is very inconvenient for first-line medical staff
who work long hours, especially women [19,20]. Female providers
may also be uncomfortable during menstruation and unable to
regularly change their menstrual supplies, which highlights the
additional difficulties faced by female medical staff during the
pandemic [21].
Women migrant workers from various countries who face
exploitation

About 400,000 women in Hong Kong work as domestic helpers,
and most of them have migrated from the Philippines and
Indonesia. In some places, they have become infected because they
do not wear masks. Since their employers do not provide masks,
female migrant workers must purchase them at their own expense.
However, masks can be expensive, and some women cannot afford
them, which makes women vulnerable to infection. Reports also
indicate that some people have used the same masks for a week
despite receiving masks from their employer [22e24].
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Women who are under significant physical and mental pressure

The new coronavirus appears to affect everyone, but the degree
of risk is often related to specific social factors. Since the outbreak of
the global pandemic, the elderly, children, women, people with
physical and mental disabilities, and chronically ill people who are
socioeconomically vulnerable have faced relatively serious risks.
The elderly, especially those with chronic diseases such as hyper-
tension, cardiovascular disease, and diabetes, face a particularly
high risk of mortality due to coronavirus [25,26]. In addition,
elderly women suffer greater psychological and emotional health
effects than elderly men [27].

It is worth noting that gender can also provide different per-
spectives to examine the development of the pandemic and health
inequalities. In fact, womenmay endure a greater physiological and
psychological impact because of the pandemic. A survey from UN
Women shows that, although men are more likely to die from
coronavirus, women may disproportionately shoulder the psy-
chological and emotional impact of the pandemic [20,28]. For
example, increased unpaid care and domestic work, income loss,
and domestic violence under quarantine measures may cause
women to fall into a more serious predicament [29].

Women who face negative long-term economic consequences

Economists predict that global economic growth will be altered
due to the coronavirus pandemic, and there may even be a global
economic crisis [30e32]. Dr. Christina Maags, a lecturer at the
School of Oriental and Asian Studies (SOAS), University of London,
believes that coronavirus will have a huge impact on tourism,
manufacturing, and consumption and will affect both men and
women [33]. However, low-income women are particularly
vulnerable to slower rates of consumption because they oftenwork
in hospitality, retail, or other service industries. Without an
employment contract, the pandemic has prevented them from
working and has caused them to lose their income. These women
are forced to stay at home to exhaust their savings and may take on
debt to pay for accommodation [34].

Literature review

The Chinese Center for Disease Control and Prevention (China
CDC) recently published a study on coronavirus in the Chinese
Journal of Epidemiology [35]. The study revealed that 77.8% of the
confirmed cases represented patients between the ages of 30 and
69. In addition, 51.4% of cases were male, 80.9% of cases were mild/
moderate, and the crude mortality rate was 2.3%. Viruses easily
attack people with low immunity [36e38]. Different viruses affect
the population with a range in severity. In 1918, the Spanish flu
caused the death of 50 million people worldwide and mostly
infected young people between the ages of 20 and 39. Primarily
people younger than 65 accounted for the total number of deaths
[39,40]. In 2003, 92% of severe acute respiratory syndrome (SARS)
cases represented young people, and in 2015, the outbreak of Zika
virus was particularly dangerous for pregnant women and fetuses
[41e43].

Coronavirus mainly affects in concern of seniors, people with
chronic diseases, and men. An estimated 87% of those infected in
China have been between 30 and 79 years old. In a JAMA study,
among Chinese patients diagnosed with coronavirus, only 1% of
cases occurred among people aged 1e9 and aged 10e19, and their
mortality rate approached 0%. Regardless of gender, infected people
older than 70 had an 8% mortality rate, and the mortality rate for
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people older than 80 was closer to 15%. In addition, the mortality
rate for patients with chronic diseases was as follows: 10.5% (car-
diovascular disease), 7.3% (diabetes), 6.3% (chronic respiratory
diseases), 6.0% (hypertension), and 5.6% (cancer) [44,45]. The New
York Times reported that coronavirus does not infect children, and
middle-aged and older men face a higher risk of infection [46].

Physiological and health effects of women in the face of coronavirus

Women have demonstrated better resistance to and a higher
survival rate against coronavirus. During the Severe Acute Respi-
ratory Syndrome (SARS) and Middle East respiratory syndrome
(MERS) outbreaks, male mortality was higher. According to a study
published in the Annals of Internal Medicine, in 2003, women in
Hong Kong were infected with SARS at a higher rate than men, but
the mortality rate of men was 50% higher. About 32% of men
infected with MERS died compared to only 25.8% of women. During
the Spanish flu pandemic of 1918, the mortality rate of young men
was also higher than that of their female counterparts. Recent
studies have found that the death rate of coronavirus was 2.8%
among infected men in Wuhan and 1.7% among infected women in
Wuhan [47].

Many scientists have put forward different theories to explain
the low mortality rate of women infected by coronavirus. Dr. Klein,
a microbiologist at Johns Hopkins University, discovered that men
and women are different in terms of co-morbidity and biology. In
addition, men's immune systems make them more vulnerable to
infection. There may also be various biological and lifestyle factors
that are unfavorable to men [48,49]. Sabra Klein, a scientist at the
Johns Hopkins Bloomberg School of Public Health who studies
gender differences in viral infections and vaccination responses,
pointed out that, among many respiratory viral infections, male
prognosis is poorer than that of women. In addition, other historical
cases have demonstrated that women have been better able to fight
off viruses. After vaccination, women also have a stronger immune
response and strengthen their immunological memory. This
feature protects female adults from pathogens they were exposed
to in childhood. Dr. Janine Clayton, director of the Office of
Women's Health Research at the National Institutes of Health,
noted that there is something more active in women's immune
systems that can help fight viruses. She also stated that nearly 80%
of patients with autoimmune diseases are female. Experts suggest
that the reasons for the stronger female immune response are not
fully understood, and further study is still necessary in next stage
[50e52].

One hypothesis posits that women's stronger immune system
brings survival advantages to their offspring [53]. When a baby's
immune system is still developing, it can absorb antibodies from
breast milk to help resist disease. This transfer may be caused by a
series of biological factors, including female estrogen, which seems
to play a role in the immune system. In addition, women carry two
X chromosomes containing genes related to immunity, while men
carry only one. Experiments on mice exposed to coronavirus found
that males are more susceptible to infection than females, and this
difference increases with age. Male rats become infected when
exposed to a smaller amount of coronavirus. In addition, their im-
mune response and the virus removal rate are slower [54,55].
Research by Dr. Stanley Perlman, a professor of microbiology at the
University of Iowa, has shown that infected men's symptoms are
more seriously by coronavirus and have higher mortality. When
researchers blocked estrogen in infected female mice or removed
their ovaries, the mice were more likely to die. However, blocking
testosterone in male mice had no effect, which suggested that es-
trogen may play a protective role. Dr. Perlman's research demon-
strates that the protection caused by female hormones is an
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exaggerated pattern of human response, supporting the idea that
the difference between human males and females is quite subtle
[56,57].

In some societies, differences in health behavior, including
smoking and drinking, may also play a role in infection rates. Nearly
one-third of the world's smokers account for 40% of world tobacco
consumption. In addition, China has the largest number of smokers
in the world. However, only a little more than 2% of Chinesewomen
smoke while more than half of Chinese men smoke [58,59].
Compared to Chinese women, Chinese men also have higher rates
of type 2 diabetes and high blood pressure, both of which increase
the risk of complications after coronavirus infection. Lastly, the
proportion of Chinese men who suffer from chronic obstructive
pulmonary disease is almost twice as high as that of Chinese
women [60,61].

The difference in mortality between men and women may also
be explained by differences in health seeking behavior. In the
United States, women seek health care more actively than men
[62,63]. Some small studies have found that this conclusion is
equally applicable to Chinese students studying in American uni-
versities [64]. In unpublished studies, Chinese researchers
emphasized that patients who are not diagnosed in a timely
manner or who are diagnosed with severe pneumonia for the first
time have the greatest risk of death [65]. A study of 4021 patients
with coronavirus noted the importance of early detection, espe-
cially for older men. Men tended to only visit the hospital when
their condition was more serious [66]. Analysis by the China CDC
showed that, in addition to the high mortality rate in Wuhan, the
mortality rate in other regions seems to be much lower, and the
infection rate of men is much higher than that of women [67]. Yako
University's immunology professor Akiko Iwasaki, who specializes
in studying the impact of viruses onwomen, said that men may not
take coronavirus seriously, which produces a false sense of secu-
rity69. Women tend to be more sensitive to the pandemic and
actively seek help, which helps reduce the spread and incidence of
the virus. Public health experts agree that collecting and analyzing
coronavirus data by gender is important for scientists and the
public [68]. For example, since the outbreak, public health officials
have emphasized the importance of frequent hand-washing to
prevent infection. However, several studies have found that
mendeven male medical staffdare less likely to wash their hands
or use soap than women [69].

Comparison of women infected by coronavirus and the flu

According to the same study by JAMA, up to eight patients from
Chengdu, China, demonstrated mild symptoms of coronavirus [70].
The remaining 20% of people faced severe conditions, were criti-
cally ill, or have died. Severe symptoms of those affected include
dyspnea, viral pneumonia, and organ failure71. According to the
report of Tedros Adhanom Ghebreyesus, the mortality rate of
coronavirus has increased to 3.4% [71,72]. This mortality rate is less
than 1% higher than that of seasonal influenza, and it is lower than
the 10% mortality rate of SARS, which is also a coronavirus. As of
March 1, 2020, the cumulative death toll. China's mortality rate is
5.6%, while China's overseas mortality rate is 15.2%. According to an
epidemiological model, the death rate of COVID-19 in Wuhan, the
origin of the outbreak, may be as high as 20% [73,74].

Coronavirus status and symptoms in women

The WHO pointed out that more than 80% of patients with
coronavirus have mild symptoms and will recover [75]. An esti-
mated 14% of patients will have severe symptoms including
pneumonia and shortness of breath. Approximately 5% of patients
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may have a life-threatening case and experience sever symptoms,
including respiratory failure, septic shock, and organ failure.
However, about 6% of patients (0.372/6.15 per million) die as a
result of average in theworldwide until June 1, 2020 [76]. According
to the latest research, the number of initial incubation days and
symptoms of the infection vary according to gender. Women
experience mild symptoms and an incubation period longer than
14 days, which is longer than that of males. The Lancet analyzed the
outbreak from the end of December 2019 to February 20, 2020, and
collected information on the age, gender, condition grade, and
diagnosis date of all Wuhan coronavirus patients. The study also
stratified the data by gender. Of the cases,1092 cases exhibitedmild
and moderate conditions (454 males [47.6%] and 612 females
[56.0%]). An additional 112 males (11.8%) and 76 females (7.0%)
were considered critically ill [77]. These signs suggest that coro-
navirus may cause less damage to women and have a longer in-
cubation period in women than in men. This may be related to
women's antiviral immunity, and it is also a key factor in viral
infection [78].

Women deaths due to coronavirus

According to a paper by the National Health Commission of
China, the characteristics of coronavirus are mild or moderate, and
the male mortality rate is three times that of women. A research
team of the University of Florida and Peking University studied
8900 diagnosed patients in China and found that half of the pa-
tients were over 50 years old, and themortality ratewas about 3.1%.
More specifically, the mortality rate of male patients was about
4.5%, which is more than three times the mortality rate of female
patients (1.3%). At present, the research team has not yet provided a
complete explanation. Furthermore, more men than women
demonstrate smoking habits. According to a 2010 survey, 54% of
males have smoking habits while only 2.6% of females do. This
discrepancy may greatly reduce the risk of infection inwomen [79].

Discussion

Analysis of why men suffer more from coronaviruses than women

Global epidemiologists analyzed data from the first 44,000 cases
in China and summarized the major characteristics. According to
these figures, both men and women were infected by coronavirus
in the first six weeks of the outbreak. While the number of cases of
men and women were almost equal, the situation has since
changed significantly. Male patients died from coronavirus at a
twice rate compared to female [44]. This difference in mortality can
be explained by differences in the lifestyles of men and women
[80]. For example, men do not wash their hands as frequently as
women, which may affect the infection rate but cannot indepen-
dently explain the significant difference in mortality. In addition,
most Chinese men are smokers, and smoking weakens the body's
immunity and lung function, which can lead to pneumonia after
infection [81,82].

Scientists still have limited knowledge about this new coro-
navirus. However, the most recent statistics show that the number
of infected males is substantially greater than the proportion of
infected females, and women's immune systems seem to be
stronger. One study in The Lancet demonstrated that the death rate
due to coronavirus disproportionately affects elderly men, espe-
cially those who already suffer from diseases such as heart disease
and diabetes. It is worth noting that a similar situation was seen
during the SARS outbreak, which claimed 780 lives nearly 20 years
ago [83]. After an analysis of 1800 SARS patients, researchers
determined the mortality rate in males to be 22% and the
804
mortality rate in females to be 13%. A 2019 study of MERS also
showed that the mortality rate was as high as 32% in men and 26%
in women. Possible reasons for such disparities include differences
in smoking habits, testing methods, and sex-related immune re-
sponses [84].

It was noted that there are indeed gender differences in the
characteristics of coronavirus infection. The differences between
male and female mice are greater than those of humans. Males
comprise the majority of those infected, and the condition of
infected middle-aged male mice is particularly poor. Dr. Perlman
believes that hormones, especially estrogen, may be key [85].
Recent studies have claimed that although some female immune
systems are weakened to accept a fetus, most immune systems
become stronger to compensate [86]. From the viewpoint of
evolutionary biology, female immune function is powerful, which
may be explained by pregnancy and childbirth. In theory, the fe-
male immune system should eliminate new coronaviruses faster
than that of men [87]. According to various reports, men of all ages
are more likely to die from coronavirus than women. However,
some researchers in England and Wales have found that more
women above the age of 90 have died of coronavirus than men of
the same age.

Generally, women of all ages are at a lower risk of contracting
the virus, but men are more susceptible to more serious infections
related to coronavirus that can lead to death. Among people aged
55e84, more men are infected with the virus than women (56% vs.
44%). Studies have revealed that women above the age of 90 are
infected with coronavirus at a higher rate than men (61% vs. 39%);
however, at this age, women's immune systems are weaker than
men and die at a higher rate (54% vs. 46%). Previous research sug-
gests that women are more likely to recover from COVID-19
because they exhibit a stronger immune response than men.
However, it is not clear why women at this age have not followed
that general trend. Future research and analysis are needed to
understand this phenomenon.

A recent study published by Guoshuai Cai showed that cross-
sections of smokers' lungs have a relatively high number of
angiotensin converting enzyme 2 (ACE2) receptors. The ACE2 re-
ceptor is the receptor used by coronavirus to infect humans.
Guoshuai Cai believes that this finding can also explain why the
proportion of males infected by coronavirus has always been higher
than that of females [88,89].

While various studies have reported a higher mortality rate
among Chinese male patients, the reason for this difference has not
yet been explained. One study compared the level of coronavirus
antibody SARS-CoV-2 IgG in male and female patients, which may
be a potential cause of the difference in mortality rates. The data
showed that the concentration of IgG antibodies in patients with
mild and general cases and in recovering patients did not differ
between male and female patients. In people with severe cases,
female patients had a relatively higher number of SARS-CoV-2 IgG
antibody concentrations than male patients. In addition, in the
early stages of the disease, the production of IgG antibodies was
greater in female patients than in male patients [90].

The impact of the COVID-19 pandemic on women's sexuality

Some studies have compared the frequency of sexual inter-
course, pregnancy intention, contraceptive use, and menstrual
abnormalities in women between six and 12 months before the
pandemic and during the pandemic to understand the impact of
COVID-19 on women's sexual behavior. The study contacted the
participants by phone and found that, during the pandemic, the
frequency of sexual desire and sexual intercourse increased
significantly, while the quality of sexual life decreased significantly.
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The pandemic is associatedwith a decreased desire for pregnancy, a
decreased use of female contraception, and an increase in men-
strual disorders [91].
Prevention of coronavirus in women

Scientists are currently accelerating the development of thera-
peutic drugs and preventive vaccines for coronavirus, but it will still
take time before they can be widely available in the market. Until
then, prevention is critical. Coronavirus can be transmitted by
droplets or by indirect or direct contact with an infected person's
mouth, mucus secretions, or bodily fluids [92,93]. To effectively
reduce human-to-human contact, the most effective prevention
methods for people at present include frequently washing their
hands, rinsing their mouth, wearing masks, and maintaining social
distance. It is also reinforced the behavior important of avoiding
contact with the eyes, nose, and mouth to block the virus from
entering the body. It is always recommended to maintain the
body's health by working normal hours and getting enough rest.
These practices will reduce the likelihood of infection. It may also
be beneficial to regularly measure body temperature. While this
measure is unable to prevent infection, it can remind people to be
aware of any discomfort and promote the early identification of
symptoms. It is important to note that women's body temperatures
can increase during ovulation, so a higher temperature in women
may not always be indicative of a fever. Women in proximity to
their children may find it difficult to maintain social distance and
should be aware of any emerging symptoms to avoid cross-
contamination. It is essential to avoid contact with people who
may get sick and avoid contact with wild animals. Experts also
emphasize the need to avoid long-term close contact without
protection, especially in confined spaces [94,95].
Conclusion

Women have been significantly impacted by the coronavirus
pandemic and face difficulties related to society, the economy,
employment, and their health, which has caused considerable
harm. While the incidence of coronavirus in women and the
mortality rate among women are much lower than those of men,
the relatively weak social and economic situation still requires
government attention. In this epidemic, the government needs to
plan for women as follows: 1. In the work aspect, to regulate the
working conditions of women reasonably, to extend the working
hours by medical staff properly compensated, and to provide the
quality of work conditions, including appropriate rest and in-
crease the time to go to the toilet; 2. In the material aspect, to
provide women’s menstrual supplies and protective equipment
avoiding wearing clothing longer over; 3. In the social aspect, to
take care of women who have been quarantined or infected, to
take home epidemic prevention completely and to provide a safe
place for accompanying their families; 4. In the education aspect,
to strengthen school epidemic prevention measures and to adopt
distance teaching methods away from cross infection among
students; 5. In the economic aspect, to provide women with
cheaper epidemic protection equipment, unemployment benefits,
lower tax burden, and to increase job opportunities; 6. In the
family aspect, to provide manpower to help women raise children
and take care of their families, and to protect women from do-
mestic violence or marital problems advisory. As we known, the
number of new cases is still increasing. It is essential to effectively
protect women from coronavirus and improve their resistance to
infection to ultimately reduce their chance of infection and
mortality.
805
Disclaimer

Some of the cited part in this article fromweb-sites has not been
peer-reviewed; it cannot replace the expert's clinical judgment, nor
has it examined the credibility of its cited source in detail.

Declaration of competing interest

The authors have no conflicts of interest relevant to this article.

References

[1] WHO Director-General's opening remarks at the Mission briefing on COVID-
19 - 12 March 2020. Available at: https://www.who.int/dg/speeches/detail/
who-director-general-s-opening-remarks-at-the-mission-briefing-on-covid-
19-12-march-2020. [Accessed 12 March 2020].

[2] Zhu ZK. Business today. Available at: https://www.businesstoday.com.tw/
article/category/80392/post/202003040043/. [Accessed 4 March 2020].

[3] Reilly N. How ending impunity for conflict-related sexual violence over-
whelmed the UN women, peace, and security agenda: a discursive genealogy.
Violence Against Women 2018;24(6):631e49.

[4] No authors listed. Women in public life. Women 2000;1992(2):1e23.
[5] Folayan MO, El Tantawi M, Vukovic A, Schroth R, Gaffar B, Al-Batayneh OB,

et al. Women's economic empowerment, participation in decision-making
and exposure to violence as risk indicators for early childhood caries. BMC
Oral Health 2020;20(1):54.

[6] Holtsberg M. Crisis always exacerbates gender inequality,” UN Women Asia
Pacific. Available at: https://mobile.twitter.com/un_women/status/
1238232061007331330. [Accessed 13 May 2020].

[7] The Visual, Data Journalism Team. Coronavirus pandemic: tracking the global
outbreak“. BBC News. Available at: https://www.bbc.com/news/world-
51235105. [Accessed 19 May 2020].

[8] Calati R, Oasi O, De Ronchi D, Serretti A. Defensive styles in female depression.
In: Bancroft PR, Ardley LB, editors. Major depression in women. USA: Nova
Biomedical Books; 2004. p. 615e72.

[9] Gregory C. Depression in women:types, causes, symptoms, and treatments.
PSYCOM. Available at: https://www.psycom.net/depression.central.women.
html.

[10] Leahy R. How to avoid depression during the coronavirus outbreak. Health
matters, stories of science, care & wellness. Available at: https://
healthmatters.nyp.org/how-to-avoid-depression-during-the-coronavirus-
outbreak/.

[11] Kurter HL. 3 Ways to layoff employees with dignity during a crisis. Forbes;
2020. Available at: https://www.google.com.tw/amp/s/www.forbes.com/
sites/heidilynnekurter/2020/03/31/3-ways-to-layoff-employees-with-
dignity-during-a-crisis/amp/. [Accessed 31 March 2020].

[12] Tarki A, Levy P, Weiss J. The coronavirus crisis doesn't have to lead to layoffs.
Harvard business review. Available at: https://www.google.com.tw/amp/s/
hbr.org/amp/2020/03/the-coronavirus-crisis-doesnt-have-to-lead-to-layoffs.
[Accessed 20 March 2020].

[13] Robbins RA. Healthcare layoffs during the COVID-19 pandemic. Southwest J
Pulm Crit Care 2020;20(4):135e6. https://doi.org/10.13175/swjpcc029-20.

[14] Stamarski CS, Son Hing LS. Gender inequalities in the workplace: the effects of
organizational structures, processes, practices, and decision makers' sexism.
Front Psychol 2015;6:1400.

[15] Feng Y, Feng Yuan Anti-Domestic Violence Network. Chinese women's
activism after 1995 UN conference on women in Beijing. China development
brief. Available at: http://www.chinadevelopmentbrief.cn/events/beijing-
community-dinner-speakers-series-presents-feng-yuan/. [Accessed 15
August 2015].

[16] Bradbury-Jones C, Isham L. The pandemic paradox: the consequences of
COVID-19 on domestic violence. J Clin Nurs 2020;29(13-14):2047e9.

[17] Vieira PR, Garcia LP, Maciel ELN. Isolamento social e o aumento da violência
dom�estica: o que isso nos revela? [The increase in domestic violence during
the social isolation: what does it reveals?]. Rev Bras Epidemiol 2020;23:
e200033 [In Portuguese, English abstract].

[18] Mazza M, Marano G, Lai C, Janiri L, Sani G. Danger in danger: interpersonal
violence during COVID-19 quarantine. Psychiatr Res 2020;289:113046 [pub-
lished online ahead of print, 2020 Apr 30].

[19] Work stress among Chinese nurses to support Wuhan in fighting against
COVID-19 epidemic. J Nurs Manag 2020;28(5):1002e9.

[20] Bohlken J, Sch€omig F, Lemke MR, Pumberger M, Riedel-Heller SG. COVID-19-
Pandemie: belastungen des medizinischen Personals [COVID-19 Pandemic:
stress experience of healthcare workers - a Short Current Review]. Psychiatr
Prax 2020;47(4):190e7 [In German, English abstract].

[21] Ding T, Zhang J, Wang T, Cui P, Chen Z, Jiang J, et al. A multi-hospital study in
Wuhan, China: protective effects of non-menopause and female hormones on
SARS-CoV-2 infection. medRxiv 2020. https://doi.org/10.1101/
2020.03.26.20043943.

[22] Ang HM. Easier transfer of domestic helpers with new MOM rules amid
COVID-19 pandemic. can, Singapore. Available at: https://www.

https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-mission-briefing-on-covid-19-12-march-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-mission-briefing-on-covid-19-12-march-2020
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-mission-briefing-on-covid-19-12-march-2020
https://www.businesstoday.com.tw/article/category/80392/post/202003040043/
https://www.businesstoday.com.tw/article/category/80392/post/202003040043/
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref3
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref3
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref3
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref3
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref4
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref4
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref5
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref5
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref5
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref5
https://mobile.twitter.com/un_women/status/1238232061007331330
https://mobile.twitter.com/un_women/status/1238232061007331330
https://www.bbc.com/news/world-51235105
https://www.bbc.com/news/world-51235105
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref8
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref8
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref8
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref8
https://www.psycom.net/depression.central.women.html
https://www.psycom.net/depression.central.women.html
https://healthmatters.nyp.org/how-to-avoid-depression-during-the-coronavirus-outbreak/
https://healthmatters.nyp.org/how-to-avoid-depression-during-the-coronavirus-outbreak/
https://healthmatters.nyp.org/how-to-avoid-depression-during-the-coronavirus-outbreak/
https://www.google.com.tw/amp/s/hbr.org/amp/2020/03/the-coronavirus-crisis-doesnt-have-to-lead-to-layoffs
https://www.google.com.tw/amp/s/hbr.org/amp/2020/03/the-coronavirus-crisis-doesnt-have-to-lead-to-layoffs
https://doi.org/10.13175/swjpcc029-20
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref14
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref14
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref14
http://www.chinadevelopmentbrief.cn/events/beijing-community-dinner-speakers-series-presents-feng-yuan/
http://www.chinadevelopmentbrief.cn/events/beijing-community-dinner-speakers-series-presents-feng-yuan/
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref16
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref16
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref16
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref17
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref17
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref17
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref17
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref17
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref17
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref18
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref18
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref18
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref19
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref19
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref19
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref20
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref20
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref20
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref20
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref20
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref20
https://doi.org/10.1101/2020.03.26.20043943
https://doi.org/10.1101/2020.03.26.20043943
https://www.channelnewsasia.com/news/singapore/covid-19-foreign-domestic-helpers-travel-restrictions-12742236


W.-H. Chang Taiwanese Journal of Obstetrics & Gynecology 59 (2020) 801e807
channelnewsasia.com/news/singapore/covid-19-foreign-domestic-helpers-
travel-restrictions-12742236. [Accessed 17 May 2020].

[23] Bhagat M. Covid-19 lockdown: domestic workers allowed now, yet RWAs and
residents lock horns. Hindustan Times. Available at: https://www.
hindustantimes.com/delhi-news/covid-19-lockdown-domestic-workers-
allowed-now-yet-rwas-and-residents-lock-horns/story-N6cEL-
iDyT4lRlO9Ln3zUkJ.html. [Accessed 13 May 2020].

[24] Robles A. Coronavirus threatens Philippines' ‘economic lifeline’ of OFW re-
mittances. South China Morning Post. Available at: https://www.scmp.com/
week-asia/economics/article/3084642/coronavirus-threatens-philippines-
economic-lifeline-ofw. [Accessed 17 May 2020].

[25] Madjid M, Safavi-Naeini P, Solomon SD, Vardeny O. Potential effects of
coronaviruses on the cardiovascular system: a review. JAMA Cardiol
2020;5(7):831e40.

[26] Bateman RM, Sharpe MD, Jagger JE, Ellis CG, Sol�e-Viol�an J, L�opez-Rodríguez M,
et al. 36th international symposium on intensive care and emergency medi-
cine: Brussels, Belgium. 15-18 March 2016. Crit Care 2016;20(Suppl 2):94.

[27] Merchant HA. CoViD-19 killing more elderly females than males in England
and Wales. Article. Available at: https://www.researchgate.net/publication/
341036875_CoViD-19_killing_more_elderly_females_than_males_in_
England_and_Wales. [Accessed April 2020].

[28] El-Hage W, Hingray C, Lemogne C, Yrondi A, Brunault P, Bienvenu T, et al. Les
professionnels de sant�e face �a la pand�emie de la maladie �a coronavirus
(COVID-19) : quels risques pour leur sant�e mentale ? [Health Professionals
Facing the Coronavirus Disease 2019 (COVID-19) Pandemic: what Are the
Mental Health Risks?]. Encephale 2020. S0013-7006(20)30076-2. [In French,
English abstract].

[29] Shaw SCK. Hopelessness, helplessness and resilience: the importance of
safeguarding our trainees' mental wellbeing during the COVID-19 pandemic.
Nurse Educ Pract 2020;44:102780.

[30] Giuseppe C. Dialogue on the COVID-19 pandemic economic crisis from Italy's
frontline. Researchgate. Available at: https://www.researchgate.net/
publication/340591914_Dialogue_on_the_COVID-19_pandemic_economic_
crisis_from_Italy's_frontline. [Accessed March 2020].

[31] Dong L, Bouey J. Public mental health crisis during COVID-19 pandemic, China.
Emerg Infect Dis 2020;26(7) [published online ahead of print, 2020 Mar 23].

[32] Van HL, Dom G. Psychiatrie en de COVID-19-crisis [Psychiatry and the covid-
19 crisis]. Tijdschr Psychiatr 2020;62(4):240e3 [In Dutch].

[33] Brunnersum MSJV. Coronavirus exposes the divide between China's rich and
poor. Deutsche Welle. Available at: https://www.dw.com/en/coronavirus-
exposes-the-divide-between-chinas-rich-and-poor/a-52526369. [Accessed
25 February 2020].

[34] Owen L. Coronavirus: five ways virus upheaval is hitting women in Asia.
Women's affairs East Asia, BBC world service. Available at: https://www.
google.com.tw/amp/s/www.bbc.com/news/amp/world-asia-51705199.
[Accessed 8 March 2020].

[35] Epidemiology Working Group for NCIP Epidemic Response, Chinese Center for
Disease Control and Prevention. The epidemiological characteristics of an
outbreak of 2019 novel coronavirus diseases (COVID-19) in China. Zhonghua
Liuxingbingxue Zazhi 2020;41(2):145e51 [In Chinese, English abstract].

[36] Chinese Preventive Medicine Association. [An update on the epidemiological
characteristics of novel coronavirus pneumonia (COVID-19)]. Chin J Epidemiol
2020;41(2):139e44 [In Chinese, English abstract].

[37] Adhikari SP, Meng S, Wu YJ, Mao YP, Ye RX, Wang QZ, et al. Epidemiology,
causes, clinical manifestation and diagnosis, prevention and control of coro-
navirus disease (COVID-19) during the early outbreak period: a scoping re-
view. Infect Dis Poverty 2020;9(1):29.

[38] Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et al. Epidemiological and
clinical characteristics of 99 cases of 2019 novel coronavirus pneumonia in
Wuhan, China: a descriptive study. Lancet 2020;395(10223):507e13.

[39] Martini M, Gazzaniga V, Bragazzi NL, Barberis I. The Spanish Influenza
Pandemic: a lesson from history 100 years after 1918. J Prev Med Hyg
2019;60(1):E64e7.

[40] Spinney L. The Spanish flu: an interdisciplinary problem. Lancet
2018;392(10164):2552.

[41] Liu Y, Gayle AA, Wilder-Smith A, Rockl€ov J. The reproductive number of
COVID-19 is higher compared to SARS coronavirus. J Trav Med 2020;27(2):
taaa021.

[42] Wilder-Smith A, Chiew CJ, Lee VJ. Can we contain the COVID-19 outbreak with
the same measures as for SARS? Lancet Infect Dis 2020;20(5):e102e7.

[43] Petrosillo N, Viceconte G, Ergonul O, Ippolito G, Petersen E. COVID-19, SARS
and MERS: are they closely related? Clin Microbiol Infect 2020;26(6):729e34.

[44] Wu Z, McGoogan JM. Characteristics of and important lessons from the
coronavirus disease 2019 (COVID-19) outbreak in China: summary of a report
of 72 314 cases from the Chinese center for disease control and prevention.
J Am Med Assoc 2020;323(13):1239e42 [published online ahead of print,
2020 Feb 24].

[45] Livingston E, Bucher K. Coronavirus disease 2019 (COVID-19) in Italy. JAMA
Infographic 2020;323(14):1335 [published online ahead of print, 2020 Mar
17].

[46] Zimmermann P, Curtis N. Coronavirus infections in children including COVID-
19: an overview of the Epidemiology, clinical features, diagnosis, treatment
and prevention options in children. Pediatr Infect Dis J 2020;39(5):355e68.

[47] Di Mascio D, Khalil A, Saccone G, Rizzo G, Buca D, Liberati M, et al. Outcome of
coronavirus spectrum infections (SARS, MERS, COVID-19) during pregnancy: a
806
systematic review and meta-analysis. Am J Obstet Gynecol MFM 2020;2(2):
100107.

[48] Rabin RC. Why the coronavirus seems to hit men harder than women. The
New York times. Available at: https://www.nytimes.com/2020/02/20/health/
coronavirus-men-women.html. [Accessed 20 February 2020].

[49] Klein DN. Different reasons for comorbidity require different solutions. World
Psychiatr 2004;3(1):28.

[50] Klein SL. Sex differences in protective immunity against influenza A viruses.
Grantome; 2011. Available at: https://grantome.com/grant/NIH/R21-
AI090344-02.

[51] Fink AL, Engle K, Ursin RL, Tang WY, Klein SL. Biological sex affects vaccine
efficacy and protection against influenza in mice. Proc Natl Acad Sci U S A
2018;115(49):12477e82.

[52] Sharma G, Volgman AS, Michos ED. Sex differences in mortality from COVID-
19 pandemic: are men vulnerable and women protected? JACC Case Rep
2020;2(9):1407e10.

[53] Wanner M. Immune system changes with age differ between men and
women. The Jackson Laboratory. Available at: https://www.jax.org/news-and-
insights/2020/february/immune-system-changes-with-age-differ-between-
men-and-women. Accessed 10 February 2020.

[54] Giefing-Kr€oll C, Berger P, Lepperdinger G, Grubeck-Loebenstein B. How sex
and age affect immune responses, susceptibility to infections, and response to
vaccination. Aging Cell 2015;14(3):309e21.

[55] Gubbels Bupp MR, Potluri T, Fink AL, Klein SL. The confluence of sex hormones
and aging on immunity. Front Immunol 2018;9:1269.

[56] Perlman Stanley. Dr. Stanley Perlman discusses COVID-19 (updated). Carver
college of medicine. Available at: https://medicine.uiowa.edu/microbiology/
content/dr-stanley-perlman-discusses-covid-19-updated. [Accessed 27 May
2020].

[57] Alshukairi AN, Zheng J, Zhao J, Nehdi A, Baharoon SA, Layqah L, et al. High
prevalence of MERS-CoV infection in camel workers in Saudi Arabia. mBio
2018;9(5). e01985-18.

[58] Farsalinos K, Barbouni A, Niaura R. Systematic review of the prevalence of
current smoking among hospitalized COVID-19 patients in China: could
nicotine be a therapeutic option? Intern Emerg Med 2020;1e8 [published
online ahead of print, 2020 May 9].

[59] Cai H. Sex difference and smoking predisposition in patients with COVID-19.
Lancet Respir Med 2020;8(4):e20.

[60] Huang I, Lim MA, Pranata R. Diabetes mellitus is associated with increased
mortality and severity of disease in COVID-19 pneumonia - a systematic re-
view, meta-analysis, and meta-regression. Diabetes Metab Syndr 2020;14(4):
395e403 [published online ahead of print, 2020 Apr 17].

[61] Zhao Q, Meng M, Kumar R, Wu Y, Huang J, Lian N, et al. The impact of COPD
and smoking history on the severity of COVID-19: a systemic review and
meta-analysis. J Med Virol 2020. https://doi.org/10.1002/jmv.25889 [pub-
lished online ahead of print, 15 April 2020].

[62] Thompson AE, Anisimowicz Y, Miedema B, Hogg W, Wodchis WP, Aubrey-
Bassler K. The influence of gender and other patient characteristics on
health care-seeking behaviour: a QUALICOPC study. BMC Fam Pract
2016;17(1):38.

[63] Galdas PM, Cheater F, Marshall P. Men and health help-seeking behaviour:
literature review. J Adv Nurs 2005;49(6):616e23.

[64] Lim MT, Lim YMF, Tong SF, Sivasampu S. Age, sex and primary care setting
differences in patients' perception of community healthcare seeking behav-
iour towards health services. PloS One 2019;14(10):e0224260.

[65] Li W, Ding C, Yin S. Severe pneumonia in the elderly: a multivariate analysis of
risk factors. Int J Clin Exp Med 2015;8(8):12463e75.

[66] Liu K, Chen Y, Lin R, Han K. Clinical features of COVID-19 in elderly patients:
a comparison with young and middle-aged patients. J Infect 2020;80(6):
e14e8.

[67] Saplakoglu Y. Coronavirus death rate in Wuhan is lower than previously
thought. Live Science. Available at: https://www.livescience.com/coronavirus-
death-rate-lower-thought-wuhan.html. [Accessed 19 March 2020].

[68] Iwasaki A. Why the new coronavirus may kill more men than women.
Advisory Board Daily Briefing. Available at: https://www.advisory.com/daily-
briefing/2020/02/25/men-coronavirus. [Accessed 25 February 2020].

[69] Hunt K. Men wash their hands much less often than women and that matters
more than ever. CNN Health. Available at: https://edition.cnn.com/2020/04/
01/health/handwashing-gender-gap-wellness/index.html. [Accessed 1 April
2020].

[70] Wu C, Chen X, Cai Y, Zhou X, Xu S, Huang H, et al. Risk factors associated with
acute respiratory distress syndrome and death in patients with coronavirus
disease 2019 pneumonia in Wuhan, China. JAMA Intern Med 2020:e200994
[published online ahead of print, 2020 Mar 13].

[71] Lovelace B, Higgins-Dunn N. WHO says coronavirus death rate is 3.4% globally,
higher than previously thought. CNBC HEALTH AND SCIENCE. Available at:
https://www.cnbc.com/2020/03/03/who-says-coronavirus-death-rate-is-
3point4percent-globally-higher-than-previously-thought.html. [Accessed 3
March 2020].

[72] Fu L, Wang B, Yuan T, Chen X, Ao Y, Fitzpatrick T, et al. Clinical characteristics
of coronavirus disease 2019 (COVID-19) in China: a systematic review and
meta-analysis. J Infect 2020;80(6):656e65.

[73] Rettner R. COVID-19 is killing 20 times more people per week than flu does,
new paper says. Live Science. Available at: https://www.livescience.com/
covid-19-deaths-vs-flu-deaths.html. [Accessed 14 May 2020].

https://www.channelnewsasia.com/news/singapore/covid-19-foreign-domestic-helpers-travel-restrictions-12742236
https://www.channelnewsasia.com/news/singapore/covid-19-foreign-domestic-helpers-travel-restrictions-12742236
https://www.hindustantimes.com/delhi-news/covid-19-lockdown-domestic-workers-allowed-now-yet-rwas-and-residents-lock-horns/story-N6cELiDyT4lRlO9Ln3zUkJ.html
https://www.hindustantimes.com/delhi-news/covid-19-lockdown-domestic-workers-allowed-now-yet-rwas-and-residents-lock-horns/story-N6cELiDyT4lRlO9Ln3zUkJ.html
https://www.hindustantimes.com/delhi-news/covid-19-lockdown-domestic-workers-allowed-now-yet-rwas-and-residents-lock-horns/story-N6cELiDyT4lRlO9Ln3zUkJ.html
https://www.hindustantimes.com/delhi-news/covid-19-lockdown-domestic-workers-allowed-now-yet-rwas-and-residents-lock-horns/story-N6cELiDyT4lRlO9Ln3zUkJ.html
https://www.scmp.com/week-asia/economics/article/3084642/coronavirus-threatens-philippines-economic-lifeline-ofw
https://www.scmp.com/week-asia/economics/article/3084642/coronavirus-threatens-philippines-economic-lifeline-ofw
https://www.scmp.com/week-asia/economics/article/3084642/coronavirus-threatens-philippines-economic-lifeline-ofw
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref25
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref25
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref25
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref25
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref26
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref26
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref26
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref26
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref26
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref26
https://www.researchgate.net/publication/341036875_CoViD-19_killing_more_elderly_females_than_males_in_England_and_Wales
https://www.researchgate.net/publication/341036875_CoViD-19_killing_more_elderly_females_than_males_in_England_and_Wales
https://www.researchgate.net/publication/341036875_CoViD-19_killing_more_elderly_females_than_males_in_England_and_Wales
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref28
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref28
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref28
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref28
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref28
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref28
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref28
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref28
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref28
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref28
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref28
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref29
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref29
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref29
https://www.researchgate.net/publication/340591914_Dialogue_on_the_COVID-19_pandemic_economic_crisis_from_Italy&apos;s_frontline
https://www.researchgate.net/publication/340591914_Dialogue_on_the_COVID-19_pandemic_economic_crisis_from_Italy&apos;s_frontline
https://www.researchgate.net/publication/340591914_Dialogue_on_the_COVID-19_pandemic_economic_crisis_from_Italy&apos;s_frontline
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref31
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref31
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref32
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref32
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref32
https://www.dw.com/en/coronavirus-exposes-the-divide-between-chinas-rich-and-poor/a-52526369
https://www.dw.com/en/coronavirus-exposes-the-divide-between-chinas-rich-and-poor/a-52526369
https://www.google.com.tw/amp/s/www.bbc.com/news/amp/world-asia-51705199
https://www.google.com.tw/amp/s/www.bbc.com/news/amp/world-asia-51705199
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref35
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref35
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref35
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref35
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref35
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref36
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref36
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref36
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref36
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref37
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref37
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref37
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref37
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref38
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref38
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref38
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref38
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref39
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref39
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref39
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref39
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref40
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref40
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref41
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref41
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref41
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref41
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref42
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref42
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref42
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref43
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref43
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref43
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref44
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref44
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref44
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref44
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref44
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref44
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref45
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref45
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref45
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref46
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref46
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref46
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref46
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref47
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref47
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref47
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref47
https://www.nytimes.com/2020/02/20/health/coronavirus-men-women.html
https://www.nytimes.com/2020/02/20/health/coronavirus-men-women.html
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref49
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref49
https://grantome.com/grant/NIH/R21-AI090344-02
https://grantome.com/grant/NIH/R21-AI090344-02
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref51
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref51
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref51
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref51
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref52
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref52
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref52
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref52
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref54
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref54
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref54
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref54
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref54
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref55
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref55
https://medicine.uiowa.edu/microbiology/content/dr-stanley-perlman-discusses-covid-19-updated
https://medicine.uiowa.edu/microbiology/content/dr-stanley-perlman-discusses-covid-19-updated
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref57
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref57
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref57
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref58
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref58
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref58
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref58
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref58
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref59
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref59
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref60
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref60
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref60
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref60
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref60
https://doi.org/10.1002/jmv.25889
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref62
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref62
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref62
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref62
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref63
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref63
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref63
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref64
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref64
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref64
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref65
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref65
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref65
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref66
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref66
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref66
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref66
https://www.livescience.com/coronavirus-death-rate-lower-thought-wuhan.html
https://www.livescience.com/coronavirus-death-rate-lower-thought-wuhan.html
https://www.advisory.com/daily-briefing/2020/02/25/men-coronavirus
https://www.advisory.com/daily-briefing/2020/02/25/men-coronavirus
https://edition.cnn.com/2020/04/01/health/handwashing-gender-gap-wellness/index.html
https://edition.cnn.com/2020/04/01/health/handwashing-gender-gap-wellness/index.html
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref70
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref70
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref70
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref70
https://www.cnbc.com/2020/03/03/who-says-coronavirus-death-rate-is-3point4percent-globally-higher-than-previously-thought.html
https://www.cnbc.com/2020/03/03/who-says-coronavirus-death-rate-is-3point4percent-globally-higher-than-previously-thought.html
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref72
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref72
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref72
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref72
https://www.livescience.com/covid-19-deaths-vs-flu-deaths.html
https://www.livescience.com/covid-19-deaths-vs-flu-deaths.html


W.-H. Chang Taiwanese Journal of Obstetrics & Gynecology 59 (2020) 801e807
[74] Elflein J. Number of deaths involving coronavirus disease 2019 (COVID-19),
pneumonia, and influenza in the U.S. from February 1 to May 16. Statis Health
Pharma 2020. Available at: https://www.statista.com/statistics/1113051/
number-reported-deaths-from-covid-pneumonia-and-flu-us/. [Accessed 25
May 2020].

[75] Musto J. World Health Organization official: 80 percent of coronavirus cases
will involve mild symptoms. Fox News. Available at: https://www.foxnews.
com/media/world-health-organization-coronavirus-80-percent-of-cases-
involve-mild-symptoms. Accessed 12 March 2020.

[76] Coronavirus disease WHO, COVID-. Situation reports. Available at: https://
www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-
reports. [Accessed 1 June 2020].

[77] Lushington GH. Perspective on the COVID-19 coronavirus outbreak. Comb
Chem High Throughput Screen 2020;23(2):90e1.

[78] ritt WJ. Human cytomegalovirus infection in women with preexisting im-
munity: sources of infection and mechanisms of infection in the presence of
antiviral immunity. J Infect Dis 2020;221(Supplement_1):S1e8.

[79] Baloch S, Baloch MA, Zheng T, Pei X. The coronavirus disease 2019 (COVID-19)
pandemic. Tohoku J Exp Med 2020;250(4):271e8.

[80] Gebhard C, Regitz-Zagrosek V, Neuhauser HK, Morgan R, Klein SL. Impact of
sex and gender on COVID-19 outcomes in Europe. Biol Sex Differ
2020;11(1):29.

[81] Vishwanath R, Selvabai AP, Shanmugam P. Detection of bacterial pathogens
in the hands of rural school children across different age groups and
emphasizing the importance of hand wash. J Prev Med Hyg 2019;60(2):
E103e8.

[82] Hillier MD. Using effective hand hygiene practice to prevent and control
infection. Nurs Stand 2020;35(5):45e50.

[83] Banerjee A, Pasea L, Harris S, Gonzalez-Izquierdo A, Torralbo A, Shallcross L,
et al. Estimating excess 1-year mortality associated with the COVID-19
pandemic according to underlying conditions and age: a population-based
cohort study. Lancet 2020;395(10238):1715e25.

[84] Yang Y, Peng F, Wang R, Guan K, Jiang T, Xu G, et al. The deadly coronaviruses:
the 2003 SARS pandemic and the 2020 novel coronavirus epidemic in China.
J Autoimmun 2020;109:102434.
807
[85] Channappanavar R, Fett C, Mack M, Ten Eyck PP, Meyerholz DK, Perlman S.
Sex-based differences in susceptibility to severe acute respiratory syndrome
coronavirus infection. J Immunol 2017;198(10):4046e53.

[86] Robinson DP, Klein SL. Pregnancy and pregnancy-associated hormones alter
immune responses and disease pathogenesis. Horm Behav 2012;62(3):
263e71.

[87] Liu H, Wang LL, Zhao SJ, Kwak-Kim J, Mor G, Liao AH. Why are pregnant
women susceptible to COVID-19? An immunological viewpoint. J Reprod
Immunol 2020;139:103122.

[88] Brake SJ, Barnsley K, Lu W, McAlinden KD, Eapen MS, Sohal SS. Smoking
upregulates angiotensin-converting enzyme-2 receptor: a potential adhesion
site for novel coronavirus SARS-CoV-2 (Covid-19). J Clin Med 2020;9(3):841.

[89] Mali SN, Thorat BR, Chopade AR. A viewpoint on angiotensin-converting
enzyme 2, anti-hypertensives and coronavirus disease 2019 (COVID-19).
Infect Disord Drug Targets 2020. https://doi.org/10.2174/
1871526520666200511005546 [published online ahead of print, 10 May
2020].

[90] Zeng F, Dai C, Cai P, Wang J, Xu L, Li J, et al. A comparison study of SARS-CoV-2
IgG antibody between male and female COVID-19 patients: a possible reason
underlying different outcome between sex. J Med Virol 2020. https://doi.org/
10.1002/jmv.25989 [published online ahead of print, 8 May 2020].

[91] Yuksel B, Ozgor F. Effect of the COVID-19 pandemic on female sexual behavior.
Int J Gynaecol Obstet 2020;150(1):98e102.

[92] Singhal T. A review of coronavirus disease-2019 (COVID-19). Indian J Pediatr
2020;87(4):281e6.

[93] Hui DS, Azhar EI, Kim YJ, Memish ZA, Oh MD, Zumla A. Middle East respiratory
syndrome coronavirus: risk factors and determinants of primary, household,
and nosocomial transmission. Lancet Infect Dis 2018;18(8):e217e27.

[94] Luan RS, Wang X, Sun X, Chen XS, Zhou T, Liu QH, et al. [Epidemiology,
treatment, and epidemic prevention and control of the coronavirus disease
2019: a review]. Sichuan Da Xue Xue Bao Yi Xue Ban 2020;51(2):131e8 [In
Chinese, English abstract].

[95] Yan CX, Li J, Shen X, Luo L, Li Y, Li MY. [Biological product development
strategies for prevention and treatment of coronavirus disease 2019]. Sichuan
Da Xue Xue Bao Yi Xue Ban 2020;51(2):139e45 [In Chinese, English abstract].

https://www.statista.com/statistics/1113051/number-reported-deaths-from-covid-pneumonia-and-flu-us/
https://www.statista.com/statistics/1113051/number-reported-deaths-from-covid-pneumonia-and-flu-us/
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref77
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref77
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref77
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref78
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref78
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref78
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref78
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref79
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref79
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref79
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref80
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref80
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref80
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref81
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref81
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref81
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref81
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref81
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref82
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref82
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref82
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref83
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref83
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref83
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref83
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref83
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref84
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref84
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref84
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref85
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref85
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref85
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref85
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref86
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref86
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref86
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref86
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref87
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref87
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref87
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref88
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref88
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref88
https://doi.org/10.2174/1871526520666200511005546
https://doi.org/10.2174/1871526520666200511005546
https://doi.org/10.1002/jmv.25989
https://doi.org/10.1002/jmv.25989
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref91
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref91
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref91
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref92
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref92
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref92
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref93
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref93
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref93
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref93
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref94
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref94
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref94
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref94
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref94
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref95
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref95
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref95
http://refhub.elsevier.com/S1028-4559(20)30215-1/sref95

