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COVID-19

The coronavirus disease 2019 (COVID-19) pandemic is ongoing and has 
had a severe impact around the world. The pandemic has been classified 
as a public health problem that needs to be dealt with urgently, and 
minimising deaths due to the virus is an international priority. However, 
the harmful effects reach beyond those caused by the infection itself. 
COVID-19 has also had a serious impact on the mental health of the 
general population. An increasing number of people are exhibiting signs 
of depression globally, and an increase in suicides has been noted. 
Mental health issues may be associated with starting or increasing the 
use of addictive substances, such as tobacco, alcohol or drugs, along with 
changes in eating habits. These factors may in turn exacerbate 
cardiovascular risk. 

COVID-19-related Depression
Various countries have been forced to implement strict systems of 
hygiene and social distancing because of the COVID-19 pandemic leading 
to their populations dealing with stressful events. The pandemic has 
caused a mental health crisis, as evidenced by the appearance of the new 
term ‘COVID-19-related depression’.1 The WHO has highlighted prolonged 
physical and social isolation due to lockdowns, fear of infection and losing 
cherished family and friends, an economic crisis, an increase in domestic 
violence and abuse primarily of women and children along with anxiety 
about young persons’ futures following disruption of their education as 
factors contributing to this crisis. Furthermore extensive misinformation 
about the virus and preventive measures and repeated images in the 
media of seriously ill people can intensify fear.1

Typically, mental health issues exist on a continuum from a minor issue 
lasting a certain period of time to more serious issues.2 The COVID-19 

pandemic has affected everyone’s mental health and the state of people 
with prior mental health issues has worsened, leading to dysfunction.2 
Citing the Lancet Commission on Global Mental Health and Sustainable 
Development, the UN warned: “Many people who previously coped well, 
are now less able to cope because of the multiple stressors generated by 
the pandemic.”3 

In fact, symptoms of depression or anxiety are reported to be at higher 
levels than normal in various countries. According to the UN, surveys after 
the start of the pandemic indicated that 35% of people in China, 45% of 
people in the US, and 60% of people in Iran had their mental health 
troubled by the COVID-19 pandemic.3 The US Centers for Disease Control 
and Prevention conducted an online survey of 5,412 American adults in 
June 2020 to assess their mental health, substance use and suicidal 
ideation during the pandemic.4 Of those respondents, 40.9% indicated 
that they had some form of a psychiatric disorder, including an anxiety 
disorder or symptoms of a depressive disorder, and 10.7% indicated that 
they had seriously considered suicide in the past 30 days.4 This was a 
substantial increase compared to the same period in 2019. 

A large-scale study was conducted in the Amhara region of Ethiopia in 
April 2020, finding that the estimated prevalence of symptoms matching 
a depressive disorder was 33%.5 This was a threefold increase compared 
to the level before the outbreak. A study in adults in the US reported that 
symptoms of depression posed a bigger burden on subjects with lower 
income or few savings and on subjects who were often exposed to 
stressors, such as loss of a job.6 The negative mental health impacts 
associated with the COVID-19 pandemic have also been reported to be 
more pronounced for women than men among people living in rural areas 
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because of increased care responsibilities and loss of income.7 In Japan, 
suicides increased for 4 months consecutively after July 2020, and overall 
suicides in October 2020 increased 39.9% compared to the same period 
the previous year. Of note, suicides in women increased by 82.6% in 
October 2020 compared to October 2019.8 

Stress and Dependence as a Result of COVID-19
Prolonged confinement following a large-scale natural disaster is known 
to greatly affect people mentally, as exemplified by an increased incidence 
of psychiatric disorders following the imposed lockdown measures.9 
Being subjected to stress in conditions with no known time limit, such as 
when a state of emergency is declared, can lead to an inability to control 
one’s decision-making.10 

To cope with stress, people tend to rely on negative coping strategies, 
such as the use of addictive drugs, alcohol or tobacco, or spending 
excessive time engaging in potentially addictive behaviours, such as 
online gaming. Stress is a well-known risk factor for the development and 
worsening of dependence and vulnerability to its recurrence. 

The underlying pathophysiology is the effects of those changes (i.e. 
substance use or addictive behaviour) on corticostriatal-limbic systems of 
motivation, learning and adaptation, including the mesolimbic dopamine, 
glutamate and γ-aminobutyric acid pathways.11 There are global concerns 
about an increase in the use of addictive substances, such as alcohol, to 
cope with stress associated with self-isolation amidst the COVID-19 
pandemic.12 According to Canadian statistics, alcohol consumption among 
people aged 15–49 years increased 20% during the pandemic.13 A study 
in the US reported that 13.3% of adults aged 18 or over had started or 
increased the use of drugs.4 Worsening health behaviour change has also 
been reported to be associated with being younger, female and having a 
higher BMI.14 

The Relationship Between Stress and 
Smoking as a Result of COVID-19
COVID-19 has had a similar impact on smoking. Stress and worsening 
mental health are known to be predisposing factors for increased nicotine 
dependence among smokers, increased smoking (both in quantity and 

frequency) and resumption of smoking.15 When a state of emergency is 
declared, time spent at home increases as a result of self-isolation and 
smoking habits change as a result.15–17 Various studies to examine this are 
being conducted in different countries. Numerous studies have reported 
an increase in the number of cigarettes smoked, but conversely, other 
studies have also reported no change in the total number of cigarettes 
smoked since some people smoke more while others smoke less.15–17 A 
study in the UK found that 25.2% of current smokers (n=329) smoked 
more than usual, 50.9% smoked the same amount and 20.2% smoked 
less.17 

At present, no studies have examined which factors predict smoking 
behaviour – either an increase or decrease in the number of cigarettes 
– during the COVID-19 pandemic. However, it has been reported that high 
depressive tendency is closely related to the failure to quit smoking.18 
Consequently, smokers with existing depressive tendencies or with 
worsened signs of depression due to the pandemic may be causing an 
increase in the number of smokers.15,17 In fact, that study noted a significant 
worsening of mental health (p<0.001), anxiety (p<0.001), stress (p<0.001) 
and a depressed mood (p=0.012) in smokers who smoked more.17 It also 
revealed that worsening mental health and psychosocial wellbeing due to 
the pandemic was associated with increased smoking. Figure 1 shows 
suggested relationships between COVID-19-related stress and smoking.

For tobacco companies, this represents a golden business opportunity, 
and their promotional campaigns in the media are not stopping.19,20 
Caution is warranted, since tobacco use may increase and the number of 
people who resume smoking may also increase. Caution is also warranted 
since having fewer social ties is associated with starting to smoke.21 That 
said, the fact that some people are smoking less warrants attention. The 
threat of contracting COVID-19 and developing severe symptoms has 
motivated people to improve their health.22 Moreover, greater awareness 
of health risks, reduced availability and socialising could reduce 
consumption.23 Smoking is a key factor for developing more severe 
symptoms of COVID-19 and is a serious threat to smokers.24 Given the 
demonstrated harm of smoking and exposure to second-hand smoke, the 
WHO recommends that people quit smoking.25 Smoking less is ineffective, 
but quitting can lead to restoration of immune functions and reduced 
susceptibility to infection in as little as a month. Providing smokers with 
this information could further encourage them to quit smoking. 

Mental Health Improves as a 
Result of Quitting Smoking
The reduction in stress that smokers view as a benefit of smoking is 
ultimately nothing more than the alleviation of the symptoms of nicotine 
withdrawal. In sharp contrast, quitting smoking is known to eliminate 
symptoms of withdrawal, decrease stress and alleviate psychiatric 
disorders, such as anxiety neurosis and depression, over the long term.26 
A Japanese study reported that depressive symptoms were significantly 
alleviated in a brief period of just 12 weeks after the start of smoking 
cessation treatment.27 The extent to which depression is alleviated by 
quitting smoking is equivalent to or greater than the extent to which mood 
or anxiety disorder is alleviated by drug therapy (antidepressants).26 Now 
that the COVID-19 pandemic has brought serious mental health issues to 
light, quitting smoking will be increasingly important. 

Methods of Quitting Smoking During 
the COVID-19 Pandemic
Numerous reviews have assessed interventions to help people quit 
smoking. A combination of smoking cessation aids and behavioural 

Figure 1: The Relationship Between  
COVID-19-related Stress and Smoking
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support should be used to maximise the percentage of individuals who 
successfully quit smoking.28 

A study in a smoking cessation clinic in Japan reported that a high 
percentage of individuals successfully quit smoking at the end of five 
visits; 82% were using nicotine patches and 83% were taking varenicline.29 
Therefore, an important duty for medical personnel is to encourage 
smokers who are hesitant about quitting smoking to visit a smoking 
cessation clinic. It is also necessary to be aware that the increased 
psychological stress may diminish smokers’ recognition of the extensive 
established benefits of smoking cessation. Although there are debates 
regarding the infection rates in smokers and non-smokers, smoking has 
been established as a risk factor for disease severity.24,25 

Furthermore, it is well known that quitting smoking restores immunity in a 
few weeks. Therefore, it is important for healthcare professionals to 
continue providing smokers information that smoking is a factor for the 
development of more severe symptoms of COVID-19. When seeing 
patients, medical personnel should also ask about and record smoking 
status. Mental healthcare may be even more important when providing 
smoking cessation support amidst the pandemic. Additionally, behavioural 
support provided via printed materials from reliable services, online 
programmes and mobile phone text messaging apps is considered to be 
effective. In many countries, smokers can also receive advice on quitting 
smoking via a quit line. In an age of reduced travel outside the home, 
services that can be provided remotely are increasingly important.30 
Public education about quitting smoking should be highly encouraged as 
part of public health efforts to reduce the spread of COVID-19. 

Quarantine and Weight Gain
Lifestyles have significantly changed in light of the COVID-19 pandemic. 
People have gained weight during the pandemic due to lack of exercise 
and increased calorie intake as a result of self-quarantine and stress. 
Additionally, an increase in sedentary behaviour has a negative influence 
on mental health.31 Stress is known to cause weight gain. Appetite is 
greatly affected by internal factors, such as an empty stomach, as well as 
external factors, such as dietary preferences and environmental stimuli. 
When the body is subjected to stress, cortisol is secreted by the adrenal 
glands, which stimulates appetite. Not only can this lead to overeating, 
but also excess energy as a result of the action of cortisol is stored as fat. 

A cross-sectional online survey of 1,097 people examined the effects of 
the COVID-19 pandemic on diet and weight changes and found that more 
than 43.0% of the respondents ate more and that close to 52% snacked 
more.32 Those trends were even more evident in overweight and obese 
respondents. Moreover, 30% of the respondents reported weight gain 
(3.0 ± 1.6 kg). Weight gain was associated with reduced consumption of 
fresh foods and legumes and increased consumption of processed foods 
with high fat, sugar or salt content due to restrictions and lockdowns. 
Conversely, over 18% of the respondents reported weight loss (−2.9 ± 
1.5 kg), and underweight subjects reported further weight loss, prompting 
concerns about conditions, such as sarcopenia. Overeating and smoking 
are closely linked to psychological stress. Salivary cortisol levels – a 
marker of psychological stress – have been reported to be high in obese 
patients who have difficulty losing weight.33 

During the COVID-19 pandemic, people who were originally overweight 
and obese have experienced greater weight gain.32 Therefore, it is 
considered that people who have greater psychological stress and tend 
to be obese are gaining weight due to further increased stress. 

Incidentally, 14.6% of the respondents in this study reported increased 
alcohol consumption, and in particular people with alcoholism reported 
increased alcohol consumption.32 Overweight and obesity are largely 
preventable by making the choice of healthier foods, limiting energy 
intake from fats and sugars and increasing consumption of fruit and 
vegetables, along with legumes, whole grains and nuts.34 In addition to 
these dietary instructions, engagement in regular physical activity will 
increase effectiveness, as it not only improves overweight but also 
reduces psychological stress. 

Worldwide, 3 million deaths every year result from harmful use of alcohol, 
accounting for 5.3 % of all deaths.35 The WHO advocates strategies for 
reducing harmful alcohol use.36 There are also epidemiological data that 
low-volume drinkers have less cardiovascular disease than non-drinkers.37 
At present, international measures regarding alcohol control measures 
are not as thorough as tobacco control measures. While excessive alcohol 
consumption clearly contributes to an increase in diseases including 
cancer, liver disease and cardiovascular disease, there remain many 
people with potential alcoholism. An increase in drinking volume during 
the COVID-19 pandemic may be the result of psychological stress along 
with overeating and smoking. In patients with cardiovascular disease, it is 
important to check drinking levels and carefully observe the possibility of 
alcohol addiction.

Lockdowns imposed to contain an infectious pathogen have multiple 
effects on lifestyles throughout the population. Restrictions and lockdowns 
lead to decreased physical activity, unhealthy diets due to restricted 
access to healthy and fresh food, restricted access to health promotion 
services, worsening mental health and misuse of tobacco and alcohol 
leading to secondary health hazards (Figure 2). There is mounting 
evidence that obesity is a risk factor for cardiovascular diseases, and for 
developing severe pneumonia due to COVID-19.38 Obesity inhibits 
breathing, weakens immunity and enhances the inflammatory response. 
Although there are no guidelines advocating weight loss as a way to deal 
with COVID-19, prevention of obesity is recommended. 

Effects of the Pandemic on 
Cardiovascular Diseases
The COVID-19 pandemic may trigger the onset of or exacerbate 
cardiovascular diseases and caution is warranted. Moreover, the COVID-19 

Figure 2: The Effects of Psychological 
Stress on Cardiovascular Diseases 
During the COVID-19 Pandemic
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pandemic is causing serious mental health issues, and the association 
between depression and cardiovascular disease has long been reported. 
In specific terms, approximately 20% of patients with coronary artery 
disease or heart failure also have depression. The presence of depression 
increases the relative risk of coronary artery disease by 2.69-fold.39 Even 
mild depression, such as a depressed mood, can increase the relative risk 
of coronary artery disease by 1.49-fold. Among patients with coronary 
heart disease, unmarried people have been shown to have higher 
depression levels compared with the married people and patients with 
comorbid diseases showed a high level of depression.40 Having 
depression increases the relative risk of heart failure by 2.1-fold. 
Depression affects at least one-fifth of heart failure patients and worsens 
New York Heart Association classes.41 

Various studies have examined the mechanisms by which depression 
increases the risk of coronary artery disease and heart failure. These 
mechanisms can be divided into the direct effect on cardiovascular 
systems by stress and indirect effects via lifestyle changes. Direct effects 
include increased serum cortisol and catecholamine levels, increases in 
inflammatory cytokines, platelet aggregation and oxidative stress along 
with endothelial dysfunction and autonomic neuropathy. It has also been 
suggested that the neural government of the diaphragm adversely affect 
emotional factors, such as psychological stress, as well as respiratory 
rhythms, leading to worsening of heart failure.41 Indirect mechanisms 
include obesity and smoking due to changes in lifestyle, failure to adhere 
to medication and failure to maintain adequate exercise habits.42 

While restrictive measures are taken during the COVID-19 pandemic, it is 
important to conduct regular assessments of anxiety and depression as a 
component of the comprehensive management of coronary artery 
disease and heart failure patients, in order to detect depression 
tendencies. Depression needs to be identified early and appropriate 
treatment provided. Additionally, quitting smoking, maintaining an 
appropriate level of physical activity, eating a healthy diet and managing 
stress may be crucial in the care of patients with cardiovascular diseases. 

It has been suggested that anxiety about pandemic-derived infections 
may delay acute coronary syndrome patients seeking help.43 It has also 
been reported that remote monitoring of vital signs and physical activity 
levels in patients with heart failure can lead to prevention of worsening 
heart failure and encouragement of patients for medical check-up.44 As 
stay-at-home requests are enforced to control infection, telemedicine 
applications are important measures to prevent the development of 
cardiovascular diseases.

Recommended Actions
Following a healthy lifestyle is crucial to managing mental health in 
response to the COVID-19 outbreak. This includes staying in touch with 
family and friends, getting adequate rest, deep breathing, following a 
healthy diet and getting an adequate amount of physical activity and 
sleep, as advocated by the WHO.45 Moreover, people should obtain 
information from reliable sources and spend less time exposed to anxiety-
inducing reports in the media. Not turning to addictive substances, such 
as alcohol and tobacco, to relieve anxiety and stress is also important. 
People need to draw on skills that previously helped them overcome 
adversity, and they need to consult medical personnel or a counsellor 
when necessary.46 A healthy diet, an adequate amount of exercise and 
sleep and quitting smoking to improve one’s immunity to maintain a 
healthy lifestyle is an important part of the response to COVID-19.47 In 
specific terms, a diet of fruits, vegetables and whole-grain foods should 
be consumed to optimise one’s immune system and prevent obesity, and 
overconsumption of salt, fat and sugar should be avoided.48 Exercise is 
also effective in reducing the risk of cardiovascular diseases and 
conditions, such as locomotive syndrome, depression and dementia, and 
it is crucial during this pandemic. 

People should engage in an exercise of adequate intensity while taking 
steps to protect themselves from infection by walking in places with few 
people or doing yoga or strength training at home. People attempting to 
quit smoking should receive a combination of drug and behavioural 
therapy at a smoking cessation clinic. Moreover, smoking cessation 
support needs to be available remotely through the receipt of advice 
using tools, such as a smoking cessation app, email, telephone or the 
internet.15 Typically, people temporarily gain weight after quitting smoking, 

and apprehensions about weight gain and worsening glucose tolerance 
can lead to failure to quit smoking.49 Even if such temporary weight gain 
is noted, it is outweighed by the reduced cardiovascular risk as a result of 
quitting smoking, so continuous abstinence from smoking is 
recommended.50 

A study has reported that smokers who are highly dependent on nicotine 
are particularly likely to gain weight after quitting smoking.49 An 
intervention to deal with weight gain should be provided at the same time 
as smoking cessation support. A combination of nicotine replacement 
therapy and diet and exercise will help to prevent weight gain after 
quitting smoking and also increase the likelihood that one successfully 
quits smoking.49 Furthermore, effective measures are required to mitigate 
negative impacts on health. This may be a way to sustain care for people 
living during the COVID-19 pandemic. 
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