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Abstract
Objectives: This study aimed to clarify the short-term symptoms, duration, and influencing factors in people recovering from
coronavirus disease 2019 (COVID-19) after China’s dynamic zero-COVID-19 policy was implemented in December 2022,

Methods: We included data from a large-scale on-line survey conducted in China between January 14 and February 1, 2023.
Participants were individuals of all ages. Chi-squared tests and multivariate logistic regression analyses were performed to identify
factors associated with different symptoms.

Results: Overall, 21,012 patients from seven regions of China were included in this study (female: 71.22%). For most patients,
the period from symptom onset to a negative nucleic acid test result was <10 days (72.33%). The distribution of symptoms
varied at different times, with respiratory (1-4 weeks) and psychocardiology (5-8 weeks) symptoms being the most common.
Multivariate analysis identified male sex, no comorbidity, and living in northeast and northwest China (compared with central China)
as independent factors associated with a lower risk of symptoms, while age (41-60 years) was a possible risk factor (compared
with 18-40 years).

Conclusions: Short-term respiratory and psychocardiology symptoms were the most common after COVID-19 recovery. Sex,
age, geographical region, and comorbidities were potential influencing factors for the development of short-term symptoms.
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adjusted®!. Although many patients with COVID-19
are recovering as the pandemic is being controlled, they
may later experience certain symptoms; the knowledge
regarding COVID-19 and its sequelae remains limited,

Introduction

On March 11, 2020, the World Health Organization
(WHO) declared coronavirus disease 2019 (COVID-
19) a global pandemic". COVID-19’s mutations and

high infectivity have serious health and economic impli-
cations. Since the COVID-19 outbreak until December
2022, China has adopted a blockade or dynamic
zero-COVID policy to prevent and control the virus’s
spread®*. On December 7, 2022, the Chinese govern-
ment issued a new prevention policy and announced
that the dynamic zero-COVID policy, which had been
in place for approximately 3 years, would be officially

and the associated symptom profiles and evolutionary
patterns are unclearl®,

According to domestic and international epidemiolog-
ical surveys and clinical diagnosis data, many infected
patients present with symptoms after nucleic acid/anti-
gen conversion, called “post-COVID-19 syndrome,”
which affects their daily life and ability to work?.. The
Centers for Disease Control and Prevention (CDC)
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defines “post-COVID conditions” as a wide range of
physical and mental health consequences experienced
by some patients, which occur >4 weeks after severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
infection®?), Many studies have focused on the long-
term symptoms (post-COVID-19 sequelae)”l; however,
little attention has been paid to short-term symptoms
after nucleic acid test-negative transition.

We speculated that the short term after the nucleic
acid test-negative transition may be an important win-
dow. Therefore, we suggest that timely and precise inter-
ventions for early symptoms after recovery may facilitate
further recovery and reduce the occurrence of long-term
COVID-19 symptoms.

The present study aimed to clarify the characteris-
tics and evolution of short-term symptoms of COVID-
19, promote patients’ recovery, and provide a basis for
the prevention and treatment of long-term COVID-19
symptoms.

Materials and methods
Study design and participants

This nationwide, multicenter, cross-sectional study was
conducted by the Xin-Huangpu Joint Innovation Institute
of Chinese Medicine, comprising 10 domestic medical
institutions, including Tianjin University of Traditional
Chinese Medicine, Liaoning University of Traditional
Chinese Medicine,  Shandong  University  of
Traditional Chinese Medicine, Chengdu University
of Traditional Chinese Medicine, Shaanxi University
of Chinese Medicine, Jiangxi University of Chinese
Medicine, Hubei University of Chinese Medicine, Fujian
University of Traditional Chinese Medicine, and the
Second Affiliated Hospital of Guangzhou University of
Chinese Medicine. This study followed the Strengthening
the Reporting of Observational Studies in Epidemiology
(STROBE) reporting guideline. The on-line survey was con-
ducted between January 14 and February 1, 2023, to assess
the symptoms of post-COVID-19 short-term conditions in
Chinese patients. In this study, a nucleic acid test-negative
transition was defined as recovery. Any newly occurring or
pre-existing symptoms in patients with COVID-19 within
8 weeks of nucleic acid test-negative transition were defined
as short-term symptoms.

Survey design

The on-line questionnaire was based on the relevant
content of the “expert consensus on the diagnosis and
clinical evaluation of traditional Chinese medicine for
common symptoms of post-COVID-19 condition” and
developed with reference to national and international
literaturel, We organized clinicians, statistical experts,
epidemiological experts, and other relevant experts to
design questionnaires and form “expert consensus on the
diagnosis and clinical evaluation of traditional Chinese
medicine for common symptoms of post-COVID-19
condition.” Before the official launch of the question-
naire, we invited internal experts to conduct a pre-trial
to assess any problems that may arise when filling out
the questionnaire and make modifications!'?.. The on-line
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questionnaire took about 3 minutes to complete. This
study adopted the convenience sampling technique to get
participants involved by using anonymous on-line ques-
tionnaires posted on an on-line and open-access survey
platform, Questionnaire Star (https://www.wjx.cn/), and
circulated using a social networking mobile application
called WeChat.

Data on demographics (including sex, age, comorbid-
ities, and whether they received the COVID-19 vaccine),
medical history (including hospitalization, medication,
and the time of nucleic acid transition to negative status),
and clinical features of the post-COVID-19 short-term
condition were collected. The symptoms were divided
among five systems, including general, respiratory, gas-
trointestinal, psychocardiology, and other symptoms.
Respiratory symptoms included coughing, white spu-
tum, stuffy nose, shortness of breath, itchy throat, dry
throat, yellow sputum, and dyspnea. General symptoms
included fatigue, chills, myalgia, sweating during move-
ment, heavy limbs, cold hands and feet, night sweats,
arthralgia, low fever, and a feverish sensation in the
palms and soles. Psychocardiology symptoms included
early insomnia, palpitation, inattention, sleep disrup-
tion, dizziness, amnesia, chest tightness, increased heart
rate, headache, anxiety, and vexation. Gastrointestinal
symptoms included anorexia, diarrhea, abdominal dis-
tension, nausea, and vomiting. Other symptoms included
taste disorders, dysosmia, dry eyes, alopecia, abnormal
menstruation, xerosis cutis, tinnitus, vision loss, and
hypoacusis.

Ethical consideration

Our study was in accordance with the ethical standards
formulated in the Helsinki Declaration. The Ethics
Committee at Tianjin University of Traditional Chinese
Medicine provided institutional review board approval
(approval number: TJUTCM-EC20230002). Informed
consent was discussed as part of the introduction to the
questionnaire; the introduction mentioned the survey
objective, initiatives, content, confidentiality of informa-
tion, and the time required to fill out the questionnaire.
After acceptance of the above, patients could voluntarily
answer and submit their questionnaires.

Statistical analysis

Demographic data and the prevalence of short-term
symptoms were expressed as numbers and percent-
ages. Categorical variables, including age, sex, regional
distribution, and the presence of comorbidities, were
compared between groups using a %> test. Multivariate
logistic regression analyses were performed to identify
factors associated with each symptom. In the multivari-
ate model, variables included age, sex, regional distribu-
tion, and the presence of comorbidities. The odds ratios
(OR) and corresponding 95% confidence intervals (CI)
for the association between potential influencing factors
(including age, sex, regional distribution, and presence of
comorbidities) and short-term symptoms were examined
using logistic regression analysis. All statistical analyses
in this study were two-tailed; P < 0.05 was considered
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statistically significant, and all analyses were conducted
using IBM SPSS Statistics 23.0.

Results
Participant characteristics

A total of 21,012 patients were included in this study,
with most being female (71.22%). Patients of all age
groups participated; most were 18 to 40 (80.47%) and 41
to 60 years old (15.26%). There were 18,871 (89.81%)
patients with no comorbidities; of those remaining, 712
(3.39%), 409 (1.95%), and 287 (1.37%) patients had
hypertension, hyperlipidemia, and diabetes, respectively.
Table 1 shows further details of the patients involved in
the survey.

Treatment and medication during the participants’ infection
period

Of the 21,012 patients, only 1,153 (5.49%) were hos-
pitalized. Patients received various types of treatments
and combined medications. Drug treatment was mainly
antipyretic drugs (15,304, 72.83%), followed by tradi-
tional Chinese medicine (7,142, 33.99%), antiviral drugs
(4,563, 21.72%), antibiotics (2,406, 11.45%), physical
therapy (214, 1.02%), and diet therapy (184, 0.88%).
Some patients did not clearly report the type of med-
ication (395, 1.88%), and others did not undergo any
treatment measures (1,259, 5.99%). Regarding the selec-
tion of traditional Chinese medicine dosage forms, 7,142
patients chose to use Chinese patent medicine (2,972,
41.96%), Chinese medicine decoction (2,733, 38.66%),
or a combination of both (1,437, 19.38%).

Demographic characteristics of the study participants

(n [%])

Characteristic Category Frequency
Sex Female 14,964 (71.22)
Male 6,048 (28.78)

Age (years) <18 389 (1.89)
18-40 16,908 (80.47)
41-60 3,206 (15.26)

>60 509 (2.42)
Comorbidity No comorbidity 18,871 (89.81)

Hypertension 712 (3.39)

Hyperlipidemia 409 (1.95)

Diabetes 287 (1.37)

Tumors 167 (0.79)

Coronary heart disease 149 (0.71)

Liver disease 139 (0.66)

Chronic lung disease 109 (0.52)

Kidney disease 84 (0.40)

Stroke 40 (0.19)

Others 768 (3.66)
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For most patients, the period from symptom onset to
a negative nucleic acid test was within 14 days (17,530,
83.43%). Among the patients tested, 15,199 (72.33%),
2,331 (11.09%), and 620 (2.95%) patients tested neg-
ative for nucleic acids within 10, 10-14, and >15 days,
respectively, whereas 2,862 (13.62%) patients did not
know when their nucleic acid test was negative.

Short-term post-COVID-19 condition

We investigated the related symptoms in each of the five
systems (including general, respiratory, gastrointestinal,
psychocardiology, and other symptoms).

Overall condition of short-term symptoms in the five
systems

After recovering from COVID-19, most patients
(20,351, 96.85%) experienced various short-term
symptoms within 1 to 8 weeks, whereas 661 (3.15%)
reported no symptoms. Respiratory symptoms were the
most common (19,631, 93.43%), followed by general
(18,204, 86.64%), psychocardiology (15,279, 72.71%),
other (13,650, 64.96%), and gastrointestinal (12,502,
59.50%) symptoms.

Factors influencing short-term symptoms in the five systems

We performed statistical analysis of the potential factors
influencing short-term symptoms. In the univariate anal-
ysis, sex, age, comorbidities, and regional distribution
were all potential influencing factors associated with
short-term symptoms (P < 0.05; Supplemental Table 1,
https://links.lww.com/AHM/A183). In the multivariate
analysis, male sex, having no comorbidity, and living in
northeast and northwest China (compared with central
China) were potential independent factors associated
with less likelihood of having symptoms. Patients aged
41 to 60 years were more associated with increased
short-term COVID-19 symptoms than those aged 18 to
40 years (P < 0.05; Figure 1).

Results of the multivariate analysis of respiratory symptoms

Figure 1A shows the results of the multivariate analysis of
respiratory symptoms. Male sex (odds ratio [OR]: 0.481,
95% confidence interval [CI]: 0.410-0.563); having no
comorbidity (OR: 0.350, 95% CI: 0.225-0.542); living
in northeast China (OR: 0.713, 95% CI: 0.532-0.956)
and northwest China (OR:0.776,95% CI: 0.617-0.976);
and age <18 years (OR: 0.621, 95% CI: 0.395-0.976)
were independent factors associated with being less likely
to have short-term respiratory symptoms. Patients aged
41 to 60 years were more likely to be associated with
increased respiratory symptoms of COVID-19 than those
aged 18 to 40 years (OR: 1.517,95% CI: 1.141-2.017).

Results of the multivariate analysis of general symptoms

Male sex (OR: 0.473, 95% CI: 0.404-0.554); hav-
ing no comorbidity (OR: 0.341, 95% CI: 0.220-
0.529); living in northeast China (OR: 0.713, 95%
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In China Northwest . 0.743 (0.589,0.936) 0.012
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Figure 1. Factors influencing short-term symptoms in the five systems. (A) Forest plot of the OR of factors influencing respiratory symptoms.
(B) Forest plot of the OR of factors influencing general symptoms. (C) Forest plot of the OR of factors influencing psychocardiology symptoms.
(D) Forest plot of the OR of factors influencing gastrointestinal symptoms. (E) Forest plot of the OR of factors influencing other symptoms. Cl:
Confidence interval; OR: Odds ratio.

CIL:
CIL:

0.532-0.956), northwest China (OR: 0.748, 95%
0.594-0.941), and southwest China (OR: 0.725,
95% CI: 0.551-0.954); and age <18 years (OR: 0.634,

95% CI: 0.403-0.998) were associated with a lower
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1.196-2.113) (Figure 1B).

likelihood of having general symptoms. The odds of
having short-term general symptoms were higher in
participants aged 41 to 60 years (OR: 1.590, 95% CI:
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Results of the multivariate analysis of psychocardiology
symptoms

For psychocardiology symptoms, male sex (OR: 0.417,
95% CI: 0.356-0.490); no comorbidity (OR: 0.327,
95% CI: 0.211-0.506); and living in northeast China
(OR: 0.677, 95% CI: 0.504-0.909), northwest China
(OR: 0.743, 95% CI: 0.589-0.936), and southwest
China (OR: 0.723, 95% CI: 0.548-0.952) were associ-
ated with less likelihood of having short-term psycho-
cardiology symptoms. Patients aged 41 to 60 years were
more likely to have increased psychocardiology symp-
toms of COVID-19 than those aged 18 to 40 years (OR:
1.665,95% CI: 1.252-2.214) (Figure 1C).

Results of the multivariate analysis of gastrointestinal
symptoms

As shown in Figure 1D, the odds of having short-term
gastrointestinal symptoms were lower in male patients
(OR: 0.453, 95% CI: 0.386-0.532); those without
comorbidities (OR: 0.337, 95% CI: 0.217-0.524); and
those living in northeast China (OR: 0.656, 95% CI:
0.488-0.883), northwest China (OR: 0.725, 95% CI:
0.575-0.915), and southwest China (OR: 0.713, 95%
CI: 0.540-0.941). Patients aged 41 to 60 years were
more likely to have increased gastrointestinal symp-
toms of COVID-19 than those aged 18 to 40 years (OR:
1.398,95% CI: 1.048-1.863).

Results of the multivariate analysis of other symptoms

For other symptoms, male sex (OR: 0.394, 95% CI:
0.335-0.462); having no comorbidity (OR: 0.327, 95%
CI: 0.210-0.507); and living in northeast China (OR:
0.673, 95% CI: 0.500-0.905), northwest China (OR:
0.723, 95% CI: 0.573-0.912), and southwest China
(OR: 0.697, 95% CI: 0.529-0.920) were independent
factors associated with less likelihood of having other
symptoms. The odds of having other symptoms were
higher in participants aged 41 to 60 years than in those
aged 18 to 40 years (OR: 1.560, 95% CI: 1.171-2.078)
(Figure 1E).

Symptoms and the duration of their occurrence in the five
systems

We collected data on the duration of the occurrence of
symptoms in patients within 1 to 8 weeks after their
nucleic acid transition to negative status, and the results
showed that most symptoms disappeared after 1 to 2
weeks of recovery, whereas others lasted for 3 to 4 weeks
or even 5 to 8 weeks. Furthermore, 19,195 (91.35%),
10,640 (50.64%), and 3,669 (17.46%) patients contin-
ued to experience a series of symptoms at 1 to 2, 3 to 4,
and 5 to 8 weeks, respectively. The number of patients
with various systemic symptoms decreased over time.
Regarding the respiratory system, 15,461 (73.58%),
6,813 (32.42%), and 1,901 (9.05%) patients had symp-
toms lasting for 1 to 2, 3 to 4, and 5 to 8 weeks, respec-
tively. The number of people with symptoms lasting for
1to 2,3 to4,and 5 to 8 weeks was 15,482 (73.68%),
4,947 (23.54%), and 1,376 (6.55%), respectively, for
general symptoms; 11,592 (55.17%), 5,210 (24.80%),
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and 1,974 (9.39%), respectively, for psychocardiology
symptoms; 10,451 (49.74%), 4,159 (19.79%), and
1,557 (7.41%), respectively, for other symptoms; and
10,620 (50.54%), 2,092 (9.96%), and 569 (2.71%),
respectively, for gastrointestinal symptoms (Figure 2A).

Respiratory symptoms

After recovery, the number of patients with respiratory
symptoms was 19,631 (93.43%). The most common
respiratory symptom was cough (15,373, 73.16%), fol-
lowed by white sputum (6,635, 31.58%), stuffy nose
(5,302, 25.23%), shortness of breath (4,622, 22.0%),
itchy throat (4,517, 21.50%), dry throat (4,324,
20.58%), yellow sputum (3,903, 18.58%), and dyspnea
(1,345, 6.40%). In contrast, 1,381 (6.57%) patients
reported no respiratory symptoms (Figure 2B).

General symptoms

After recovering from COVID-19, only 2,808 (13.36%)
patients reported no general symptoms, whereas most
still presented with various symptoms (18,204, 86.64%).
The most common symptoms were fatigue (14,609,
69.53%), chills (6,085, 28.96%), myalgia (3,745,
17.82%), sweating during movement (3,348, 15.93%),
and heavy limbs (3,330, 15.85%). Figure 2C shows
more detailed information on the general symptoms.

Psychocardiology symptoms

After the nucleic acid transition to negative status,
15,279 (72.72%) patients had psychocardiology symp-
toms, whereas 5,733 (27.28%) did not. The most com-
mon symptoms were early insomnia (4,299, 20.46%),
palpitations (3,967, 18.88%), inattention (3,818,
18.17%), sleep disruption (3,802, 18.09%), dizziness
(3,767, 17.93%), amnesia (3,762, 17.90%), and chest
tightness (3,244, 15.44%) (Figure 2D).

Gastrointestinal symptoms

After recovery, some patients reported no gastrointes-
tinal symptoms (8,510, 40.50%), whereas others had
digestive system discomfort (12,502, 59.50%), anorexia
(8,763, 41.70%), diarrhea (3,014, 14.34%), abdominal
distension (2,263, 10.77%), or nausea and vomiting
(1,593, 7.58%) (Figure 2E).

Other symptoms

Some patients had taste disorders (5,276, 25.11%), dys-
osmia (3,823, 18.19%), dry eyes (3,196, 15.21%), alo-
pecia (2,810, 13.37%), menstrual abnormalities (2,746,
13.07%), and other symptoms (Figure 2F).

Prominent symptoms during different periods

Fatigue and cough were the most prominent symptoms
at all time points during the 8 weeks of rehabilitation.
In addition, after 1 to 2 weeks of rehabilitation, the
patients experienced symptoms such as anorexia, white
sputum, taste disorders, stuffy noses, and chills. After 3
to 4 weeks, the prominent symptoms were white sputum,
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Figure 2. Symptoms and the duration of their occurrence in the five systems. (A) Number of people with symptoms in the five systems within
different durations. (B) Respiratory symptoms and duration of the short-term post-COVID-19 condition. (C) General symptoms and duration of the
short-term post-COVID-19 condition. (D) Psychocardiology symptoms and duration of the short-term post-COVID-19 condition. (E) Gastrointestinal
symptoms and duration of the short-term post-COVID-19 condition. (F) Other symptoms and duration of the short-term post-COVID-19 condition.

COVID-19: Coronavirus disease 2019.

chills, shortness of breath, early insomnia, and an itchy
throat. After 5 to 8 weeks, prominent symptoms included
amnesia, sleep disruption, early insomnia, shortness
of breath, and chills. We observed that the number of
people with short-term symptoms decreased over time.
Figure 3 shows the 15 most common symptoms during
the different periods.

Regional distribution of the participants

The 21,012 patients from 31 provinces were divided
into seven regions according to geographical loca-
tion: Central (6,589,31.36%), East (4,136,19.68%),
Northwest (3,195,15.21%), Southwest (1,861,8.86%),
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North (1,807,8.60%), South (1,815,8.64%), and
Northeast (1,609,7.66%) China. Table 2 shows the
provinces included in the different regions and the num-
ber of participants in each province.

Discussion

This study aimed to clarify the short-term symptoms,
duration, and potential influencing factors in people
recovering from COVID-19 after the implementation of
China’s dynamic zero-COVID-19 policy on December 7,
2022. We clarified the current status of Chinese patients
with COVID-19 based on 21,012 responses collected
through an on-line survey.
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Figure 3. Prominent symptoms of the short-term post-COVID-19 condition. COVID-19: Coronavirus disease 2019.

COVID-19 nucleic acid transition time

According to the results of our study, 72.33% of the
patients’ nucleic acid test results were negative within 10
days, shorter than the duration reported by other studies.
An Indian study showed that the proportion of patients
whose COVID-19 real-time reverse-transcription poly-
merase chain reaction test (RT-PCR) was negative within
14 days was 60%, an Ethiopian study found that the
median duration of virus clearance in patients with
COVID-19 was 19 days, and an Israeli study of 5,769
patients with COVID-19 reported an average recovery
time of 13.239 to 14.814 days!'!*3.. Studies in Singapore
have shown that the average recovery time of patients
infected with COVID-19 is 12 days!". Among 116
asymptomatic patients with COVID-19 in a study in the
United States, 81 (69.8%) had negative nasopharyngeal
swabs after 14 days!'’l.

The shortened duration noted in our study may be due
to a series of factors. First, there are hundreds of mutant
strains of SARS-CoV-20'%l, The prevalent SARS-CoV-2
strains in China were BA.5.2 and BE.7, the sub-branches
of Omicron mutant BA.5"", The Omicron strain has
enhanced transmission speed and higher infectivity and
induces lower viral risk than other strains; this strain is
characterized by lower hospitalization, severe case inci-
dence, and mortality rates!'®2°, Compared with the Delta
variant, the risks of hospitalization and death caused by
the Omicron variant were reduced by 59% and 69%,
respectively?'. Second, we also considered differences
in treatment methods. In the present study, 33.99% of
the patients were treated with traditional Chinese med-
icine, and the duration of the nucleic acid transition to
negative of the majority of these patients was within 10
days. Traditional Chinese medicine is a unique health
resource in China. Studies have shown that using tra-
ditional Chinese medicine or a combination of Chinese
and Western medicine to treat COVID-19 can signifi-
cantly shorten the time of nucleic acid test transition
(recovery)?>?). We will further analyze the influence of
medication and other factors in subsequent research.

Duration and characteristics of short-term post-COVID-19
symptoms

Among patients recovering from COVID-19, some
exhibit persistent symptoms that last for weeks, months,
or longer. After recovery, these symptoms become an
emerging public health problem requiring attention!®".
Due to the short interval between our on-line survey
and the COVID-19 outbreak in China, most of the per-
sistent symptoms reported by patients after recovery in
this study were short-term symptomsP°l. The present
study’s results showed that 661 (3.15%) of the 21,012
patients reported no symptoms after recovery, whereas
others displayed various symptoms over different
durations.

Overall picture of short-term symptoms in the five systems

According to the overall profile of persistent symptoms
after recovery (regardless of the period), most people
experienced respiratory symptoms, with cough being the
most common (73.16%); 18,204 patients experienced
general symptoms (86.64%), with fatigue being the
most common (69.53%); 15,279 patients experienced
psychocardiology symptoms (72.71%), with difficulty
in sleeping being the most common (4,300, 20.46%);
12,502 patients experienced gastrointestinal symptoms
(59.50%), with loss of appetite being the most com-
mon (41.7%); and other patients experienced other
symptoms, with taste disorders being the most common
(25.11%).

Other studies have also reported short-term symp-
toms in patients after COVID-19 rehabilitation.
According to previous reports, the most common
symptoms in patients were fatigue, shortness of breath,
and coughing®!l. After 35 days of rehabilitation, symp-
toms such as fatigue, myalgia, shortness of breath, and
coughing were reported. The number of patients with
symptoms after 35 days was lower than that at dis-
chargel®?. A related survey in Italy found that 87.4%
of the patients with COVID-19 still had symptoms 60
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Regional and provincial distribution of the study
population (n [%])

Geographical region Province
Central China
Hubei 4,497 (21.40)
Henan 1,855 (8.83)
Hunan 237 (1.13)
East China
Jiangsu 304 (1.45)
Zhejiang 257 (1.22)
Anhui 256 (1.22)
Shandong 1,832 (8.72)
Shanghai 114 (0.54)
Jiangxi 435 (2.07)
Fujian 938 (4.46)
North China
Beijing 348 (1.66)
Tianjin 816 (3.88)
Hebei 272 (1.29)
Shanxi 266 (1.27)
Inner Mongolia 105 (0.50)
Northeast China
Heilongjiang 126 (0.60)
Jilin 74 (0.35)
Liaoning 1,409 (6.71)
Northwest China
Gansu 276 (1.31)
Shaanxi 2,569 (12.23)
Ningxia 53 (0.25)
Xinjiang 238 (1.13)
Qinghai 59 (0.28)
South China
Guangdong 1,504 (7.16)
Guangxi 264 (1.26)
Hainan 47 (0.22)
Northwest China
Sichuan 1,093 (5.20)
Chongaing 148 (0.70)
Guizhou 436 (2.08)
Yunnan 160 (0.76)
Tibet 24 (0.11)

days after discharge from the hospital, with fatigue,
dyspnea, and joint pain being the most common symp-
toms®3l, A study in Wuhan, China, also confirmed that
cough, dyspnea, and fatigue were commonly observed
during the follow-up of patients with COVID-19 who
underwent rehabilitation**. The results of these studies
are partially similar to ours; however, there are some
differences.
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Changes in the short-term symptoms over time

The results of persistent symptoms at different peri-
ods showed that the number of patients with persistent
symptoms decreased rapidly over time. The number of
people with each symptom fluctuated over time. Fatigue
and cough were the most common symptoms after 1 to 2
weeks of recovery, and the number of patients with these
two symptoms remained prominent after 3 to 4 weeks
and even after 5 to 8 weeks. The prevalence of other
symptoms gradually decreased over time; for example,
symptoms such as taste disorder, stuffy nose, myalgia, and
dysosmia were prominent at 1 to 2 weeks but decreased
at 3 to 4 weeks (the symptom ranking decreased to out-
side the top 15). Furthermore, the prevalence of symp-
toms associated with increased heart rate decreased at
3 to 4 weeks compared with 1 to 2 weeks; however, it
ranked higher than that of other symptoms (symptom
ranking increased to within the top 15). Symptoms asso-
ciated with persistent alopecia and anxiety after 5 to 8
weeks were also more prominent than others, and this
was also confirmed by a study in the United States!.

Factors influencing short-term symptoms

Statistical analysis results suggest that sex, presence of
comorbidities, age, and regional distribution influenced
the development of short-term symptoms in patients
with COVID-19 after recovery.

Sex

The research institution that conducted this study had
more female employees, which resulted in more females
answering the questionnaires. Data analysis revealed
that fewer males than females presented with various
symptoms after recovery, which may be associated with
the degree of social activity and organismal immunity
of the sexes. This suggests that attention should be paid
to sex-related factors during disease prevention and
treatment.

Comorbidities

A lower proportion of people without comorbidities
experienced symptoms than those with comorbidities,
with the top three comorbidities in the survey results
being hypertension, hyperlipidemia, and diabetes.
Hypertension is the most common risk factor for cardio-
vascular disease and can exacerbate the adverse effects
of COVID-19 in the body®*¢-%"l. Patients with diabetes
are susceptible to COVID-19, and COVID-19 may con-
tribute to new-onset diabetes in healthy individuals®®.
Hyperlipidemia is an important factor that influences
sudden myocardial infarction and stroke. Studies have
shown that the long-term risks of dyslipidemia and
lipid-lowering drugs increase in patients recovering from
COVID-19. The risk of hospitalization also increases sig-
nificantly with increasing COVID-19 severity!>,

Age and regional factors

Patients aged 41 to 60 years were more likely to experi-
ence symptoms than those aged 18 to 40 years, possibly
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due to an increase in the prevalence of comorbidities with
age or a decrease in resistance and recovery ability. The
proportion of patients with symptoms after recovery from
COVID-19 was lower in northwest and northeast China
than in central China, and the proportion of patients with
non-gastrointestinal symptoms in the southwest region
was also lower; this may be associated with the climatic
factors and prevalent strains in these regions.

The COVID-19 epidemic is not yet over, and its short-
term symptoms may become long-term and even cause
other diseases. For the prevention and treatment of
COVID-19 in the future, caution should be exercised,
and symptomatic treatment should be administered as
early as possible. Our team is also focusing on the long-
term symptoms of patients undergoing COVID-19 reha-
bilitation, hoping to provide more useful information in
the future.

Our study had some limitations. Although our sam-
ple covered data from 31 provinces in mainland China,
there were limitations for persons who lived in remote
areas or did not have access to on-line forms. The
on-line questionnaire may have missed participants from
remote areas or the elderly. The disproportionately high
proportion of women may affect the reliability of the
results. Failing to clarify whether the participants were
confirmed cases or asymptomatic individuals may lead
to reporting bias of symptoms. In addition, there is an
insufficient explanation of regional differences: the risk
of symptoms in Northeast and Northwest regions is rel-
atively low, yet potential causes such as climate, medical
resources, and living habits have not been thoroughly
analyzed. Multivariable regression did not incorporate
potential influencing factors such as vaccination status,
severity of infection (eg, whether hospitalization was
required), and types of underlying diseases.

In conclusion, this cross-sectional survey had a large
sample size and we found that short-term symptoms of
the respiratory, psychocardiology systems were most
common after recovery from COVID-19. Sex, age, geo-
graphical region, and presence of comorbidities were
potential influencing factors for the development of
short-term symptoms. We suggest that future research
should examine these aspects in more detail.
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