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Abstract. The COVID-19 pandemic has been spreading around the world and cause serious harm 
to individual health and social development. Although we have established a comparatively perfect 
epidemic prevention system and medical system against SARS-CoV-2. Recent research suggests 
the emergence of a novel syndrome known as 'long COVID', a term used to describe a diverse set 
of symptoms that persist after a minimum of 4 weeks from the onset of a diagnosed SARS-CoV-2 
infection. Like COVID-19, long COVID affect multiple organs and many systems including, but not 
limited to, the neurological, respiratory, gastrointestinal, cardiovascular and musculoskeletal 
systems. However, the exact factors leading to the long COVID-19 are not clear at present. This 
review summarizes many potential risk factors linked long COVID found in some papers, 
includingage, gender, symptom experienced and comorbidity. Preliminary evidences also suggest 
physical therapy (respiratory support in the ICU, evaluation and dietary approaches), protect mental 
health (government and social help) and gain social support can help mitigate long COVID.  
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1. Background 

Globally, SARS-CoV-2 infection (COVID-19) has caused earth-shattering mortality and 
morbidity. Even if the symptoms in most people are mild and flu-like, some patience, especially those 
with underlying diseases, may develop respiratory failure, cardiac and cardiovascular complications, 
thromboembolic complications, neurologic complications and inflammatory complications.[2] 
Meanwhile, evidences show that 35% to 60% people who recovered from COVID-19 still suffer 
ongoing symptoms for months.[3] Currently, there is no universally accepted definition of “long 
COVID.” As defined by the British National Institute for Health and Care Excellence (NICE), post-
COVID-19 syndrome is defined by more than 12 weeks’ persistent symptoms after onset. [1] The 
most prevalent symptoms included in a meta-analysis is dysgeusia/anosmia, and many COVID-19 
survivors experienced co-prevalence based on the follow-up. Other persistent symptoms include 
cough (20–25%), anosmia (10–20%), ageusia (15–20%) or joint pain (15–20%).[3] It is noted that 
some papers reviewed that some patients may experience some mental problems, like concentration 
difficulties, anxiety, memory loss, depression.[4] 

2. Risk Factors 

Risk factors are agents that increase the risk of disease or infection. The most common factors 
associated with the prevalence of the long COVID include age, gender, symptoms experienced and 
comorbidity. 

2.1 Age 

Among long COVID patients, there is a significant association between developing persistent 
symptoms and older age. Several cohorts reported that hospitalization rates for COVID - 19 increased 
with age, ranging from 4 % in subjects aged 50 - 59 years to 18 % in subjects aged 80 years and older. 
These patients were more likely to develop in these patients over time.[4] Also, a study performed 
descriptive clinical follow-up found Persistent symptoms were significantly associated with age 40 
to 60 years old.[6] When grouping for age, a prospective cohort study reported that younger patients 
(<60 years) reported significantly higher rates of breathing difficulties, sleep problems and 
concentration problems than patients 60 years and older.[7] This may be due to their reduced organ 
function and weak recovery ability. 
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2.2 Gender 

The incidence of post-COVID symptoms was higher in females than in males eight months after 
hospital discharge.[8] Additionally, three multicenter studies also reported that Women are at higher 
risk for some symptoms after COVID, such as fatigue, dyspnea, and skin problems.[9][10][11] A 
study showed that the proportion of long-COVID-19 (15%) among middle-aged women was slightly 
higher than among men (10 %). However, this gender-related difference was not observed in subjects 
aged over 70.[12]  According to these results, female gender is potential risk of COVID sequelae 
and they are vulnerate to long COVID. Therefore, sex differences should be considered when 
managing people who have recovered from COVID-19 and develop COVID sequelae. In addition, it 
is important to note that a meta-analysis found that males are easier to be infected and stand a higher 
possibility to become severe,[13] which makes the influence of sex confused. A hypothesis is that 
woman’s hormones and a stronger IgG production may result in this contrasting phenomenon.[14]   

2.3 Symptoms Experienced 

A multicenter study found that persistent symptoms are associated with higher number of 
symptoms on admission.[15] This study randomly selected 400 individuals from each hospital. 
According to its results, the number of symptoms experienced in patients with long COVID increased 
with the number of co-morbidities or COVID-19 onset symptoms. In the study of COVID, a greater 
number of symptoms was not relevant with co-morbid conditions (e.g., obesity, hypertension). 
COVID-related acute symptoms were also independently associated with longer-term symptoms (all, 
p 0.01). More than 1250 general practices in Germany took part in another study of nearly 31,000 
patients with COVID-19 found obvious associations between sequelae and clinical characteristics 
(non-infectious enterocolitis and colitis, impaired response and adaptation to severe stress, atopic 
dermatitis, mononeuropathy, reflux disease, diabetes mellitus and hypertension). [16] 

The number (more than five) of initial presenting symptoms was also a risk factor for long COVID. 
A report analyzed 32 self-reported short and long-term symptoms in a general adult population and 
observed that those with a high number of initial symptoms were more likely to experience long-term 
COVID. [17] Similarly, a 4-month follow-up study including 434 samples indicate that the 
presentation of more than 10 symptoms was also linked with long COVID.[18] 

2.4 Comorbidity 

Many studies have reported that the comorbidity is highly associated with long COVID. patients 
with heart failure (HR, 2.12 [CI, 1.41 to 3.19]), diabetes with complications (HR, 1.71 [CI, 1.17 to 
2.52]) stand a higher possibility to be rehospitalized.[19] Another report investigated 538 COVID 
survivors in Wuhan and found a history of pulse >=90 bpm during hospitalization and asthma is 
associated with Clinical sequelae.[20] It is plausible to figure out the relationship between 
comorbidity and long COVID. Abnormal blood glucose levels will result in dysregulation of immune 
components and reduced response. In addition, problems of cardiovascular may lead to heart failure 
and organ dysfunction. Therefore, they become vulnerable to long COVID.   

3. Management 

People with long-term COVID appear to experience a significant decline in quality of life. A total 
of 12 studies were selected to calculate in a systematic review and meta-analysis to calculate the 
pooled prevalence of poor quality of life. The pooled prevalence of poor quality of life (EQ-VAS) 
was (59%, 95% CI: 42%–75%, p < 0.0001) amongst patients experiencing long COVID.[19] 
Therefore managements for people with persistent symptoms to rehabilitate are essential. 

3.1 Physical Therapists  

Long COVID may lead to severe physical dysfunction. acquired muscle weakness, decreased 
physical function, and myopathy and neuropathy in the ICU are also known as the physical areas of 
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post-intensive care syndrome.[22] A paper advises people with long covid to start with breathing 
practices and some light muscle activity. After the patient has tolerated light stretching and 
strengthening, aerobic training will be introduced.[24] Even if data of this approach about the 
outcome is poor, a paper recruited 72 participants who were just discharged from hospital to assess 
the effect of respiratory rehabilitation, and they found that the respiratory function of an individual 
who underwent six-week respiratory rehabilitation improved.[25] As for Post-COVID-19 acute 
sarcopenia, a paper addresses the importance of proper evaluation of the patient, the introduction of 
tailored rehabilitation and dietary approaches.[23] 

3.2 Mental Health 

Mental issues such as anxiety, depression, PTSD and suicidal attempt have been found to be 
potential symptoms of long COVID.[26] Therefore, there is an urgent need for proper managements. 
A paper recommended a kind of behavioral psychotherapy called cognitive behavioral therapy (CBT) 
for chronic fatigue syndrome.[27] However, it is easy to understand that face to face CBT is almost 
impossible in today’s world since government requires us to keep social distance to avoid infection. 
Fortunately, we can build a public psychological crisis management platform to solve this problem. 
The advantage of CBT through internet is that we can decrease the risk of virus transmission, save 
time spent on trave or schedule appointment and reduce potential nervousness since you can stay 
where you are comfortable.  

3.3 Social Services 

Due to persistent symptoms, many people find it difficult to go back to work or school. 
[28]Government and companies are supposed to aid them to identify and manage the both physical 
and mental crisis after COVID-19 infection. They need understand their situation, support them to 
work online and give them enough time to adapt. 

4. Conclusion 

The wide range of potential symptoms patients with long COVID may experience stress the 
importance of risk factors and management for long COVID. Elder age, female gender, symptoms 
experienced and more than five initial presenting symptoms are regarded as the prevalent risk factors 
for long COVID. In fact, the most effective approaches to prevent long COVID is to prevent COVID-
19. (vaccination, masks, isolation and washing hands). An interesting discovery is that vaccination 
can lower our rates of long COVID. Considering people with long COVID are expected to experience 
reduction in life quality, managements including mental health, physical health and social supports 
are put forward to help patience rehabilitate and back to work.  
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