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Abstract: Introduction: There is increasing recognition that acute coronavirus disease (COVID-19) can be
followed by a period of long-term symptoms (“long COVID” or post-COVID-19 syndrome [PCS]). This study
investigated health issues in patients who had recovered from moderate-severe COVID-19 in District 10, Ho Chi
Minh City, Vietham. Methods: This cross-sectional study utilized a questionnaire and telephone interviews in
patients with confirmed COVID-19 who were treated in hospital between July 27 and September 15, 2021. The
questionnaire gathered data on demographics, symptoms during acute COVID-19, and symptoms in the post-
COVID-19 period. Logistic regression models were used to identify potential contributing factors with health
issues after moderate-severe COVID-19. Health issues after moderate-severe COVID-19, similar to post-COVID-
19 syndrome, were defined as the appearance of any signs or symptoms that developed during acute illness or after
recovery and persisted for >12 weeks and could not be explained by any other medical conditions. Results: Out
of 98 individuals who completed the survey, 72 (73.5%) had symptoms after moderate-severe COVID-19. The
most common symptoms were hair loss (56.1%), fatigue (42.9%), dyspnea (33.7%), sleep difficulties (26.5%),
memory loss (20.4%), persistent cough (12.2%), myalgia (10.2%), muscle weakness (9.2%), palpitation (8.2%),
joint pain (8.2%), and persistent sputum (6.1%). Among them, two symptoms - hair loss and fatigue - often co-
occurred with dyspnea or sleep difficulties. Conclusions: This analysis provides the first indication of the relatively
high prevalence of health issues in patients who had recovered from moderate-severe COVID-19 in Ho Chi Minh
City, Vietnam. This could help the local health system to detect and manage health issues after moderate-severe
COVID-19 in the future.

Keywords: COVID-19; post-COVID-19 syndrome; prevalence.

1. INTRODUCTION

There is a growing body of evidence showing that
infection with severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2) can have negative effects on physical and
mental health that persist for more than three months [1]. This
condition is known as “long COVID” or post-COVID-19
syndrome (PCS). Affected individuals report a variety of
symptoms, including fatigue, chest pain, decreased exercise
capacity, cognitive impairment, dyspnea, fever, headache,
ageusia, anosmia, tachycardia, palpitations, and other
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symptoms [1]. Current available data from around the world
indicate that 15-76% of people with coronavirus disease
(COVID-19) develop persistent symptoms that last for at least
six months. Of these, up to 80% of patients need medical
attention within two months of recovering from the disease
[1].

In Vietnam, there was a significant peak of SARS-CoV-2
infections from June to September 2021. Over this period, a
community-based COVID-19 care model was implemented in
District 10 of Ho Chi Minh City. The program involved two
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teams with distinct responsibilities. Team 1 was responsible
for remotely monitoring individuals with COVID-19 who
were isolating at home and providing referral and triage of
acutely ill patients. Moderate and severe acute COVID-19
individuals from team 1 needed to be transferred to team 2,
which was called Temporary Emergency Center, for
additional care. The center only operated from July 27 to
September 15, 2021, before concluding its mission [2].

The aim of the current study was to investigate health
issues in patients who had been hospitalised for the treatment
of moderate-severe COVID-19 and then subsequently
recovered from acute SARS-CoV-2 infection.

2. METHOD

2.1. Study design and participants

This cross-sectional study included all individuals with
moderate-severe COVID-19 who had been hospitalised at the
Temporary Emergency Center in District 10, Ho Chi Minh
City, Vietnam between July 27 and September 15, 2021. The
inclusion and exclusion criteria were below. A detailed study
flowchart is shown in Figure 1.

Inclusion criteria:

- COVID-19 patients were admitted to the Temporary
Emergency Center in District 10, Ho Chi Minh City
during the period from July 27, 2021 to September 15,
2021.

- COVID-19 patients with moderate or severe triage
according to No. 3416/QD-BYT on the Guidelines for the
Diagnosis and Treatment of COVID-19 caused by the
new coronavirus strain (SARS-CoV-2) of Vietnamese
Ministry of Health.

- COVID-19 patients who have completed treatment and
been discharged from the hospital.

Exclusion criteria:

- Patients who died during or after COVID-19 treatment
for any reason during the study period.

- Patients who could not be contacted.

- Patients who refused to participate in the study.

- Patients who were uncooperative during the interview or
had difficulty collecting information.

- Patients with psychiatric disorders, cognitive impairment,
and hospitalized patients due to other illnesses.

2.2. Data collection

All participants were contacted via telephone for data
collection during the 12th week following their admission to
the Temporary Emergency Center, as recorded in their
medical records. A questionnaire was used to collect data on
post-COVID-19 symptoms (see below for details). Data
stored in medical records was also used to collect obtain
relevant demographic, clinical and health information.

The acute phase of COVID-19 describes the symptoms of
COVID-19 that occur within the first 4 weeks from the onset
of symptoms. The subacute phase refers to symptoms that
persist beyond 4 to 12 weeks after initial symptoms occur.
Post-COVID-19 syndrome has defined as a status in which
symptoms that appear during or after an acute COVID-19
infection lasted for more than 12 weeks, and are not
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attributable to any other medical condition [3]. The definition
of health issues after moderate-severe COVID-19 is similar to
post-COVID-19 syndrome, but it should be noted that the
findings were based on a low response rate of participants and
certain assumptions.

2.3. Study tools

A questionnaire used in the study was developed based on
common post-COVID-19 symptoms that had been previously
reported [1]. It was tested in a pilot study that included 20 adults
who had recovered from COVID-19, and then revised based on
the responses and suggestions obtained to generate the final
questionnaire, which was provided in the online supplement.

The final questionnaire consisted of 24 questions divided into
three sections: personal information, symptom characteristics
during acute COVID-19 illness, and symptom characteristics in
the post-COVID-19 period. The personal information section
collected demographic and epidemiological characteristics such
as address, weight, height, age, and COVID-19 vaccination
history. The acute COVID-19 section focused on Center entry
date, discharge date, comorbidities, and respiratory support
technique during hospitalisation. The post-COVID-19 section of
the questionnaire collected data on self-measured current vital
signs, current general health, common post-COVID-19
symptoms grouped into seven different organ systems, and the
timing of these symptoms, including onset, resolution, or
persistence.

2.4. Statistical analysis

Continuous variables are presented as median (interquartile
range, IQR), and categorical variables are presented as humber
and percentage. The Wilcoxon rank sum test, Pearson's Chi-
squared test, or Fisher exact test was used to compare differences
between patients with and without sequelae, as appropriate.
Logistic regression models were employed to determine factors
associated with the occurrence of PCS. The variables included in
the model were chosen based on their likelihood of being
associated with PCS. All analyses were performed using R 4.1.2
software (R Foundation for Statistical Computing;
https://iwww.r-project.org/). A P-value of <0.05 was considered
statistically significant.

3. RESULTS

Out of the total of 238 individuals who were hospitalized
at the Temporary Emergency Centre in District 10, only 98
(41.2%) individuals completed the questionnaire. The study
flowchart indicates that 140 individuals were met the
exclusion criteria of the study as shown in Figure 1. Among
them, 97 patients had died, 31 patients could not be contacted
(after at least 3 failed attempts via phone), so their health
status was unknown. The remaining 12 individuals knew that
their health status was good but refused to participate in the
study. The median (IQR) age of the study population of 61.0
(51.0, 67.0) years, with just over one-third of them belonging
to the age group of aged 60-69 years. Furthermore, nearly
two-thirds (63.3%) of the participants were female, as
indicated in Table 1. The median (IQR) time of contact after
COVID-19 illness was 15 (14.0, 17.0) weeks.
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238 people admitted
were contacted

97 people had died
»31 people were unconnected
12 people refused to participate

Y

98 participants
completed the questionnaire

Figure 1. Study Flowchart

Of the 98 individuals for whom data was available, 72
(73.5%) developed PCS, while 26 (26.5%) did not. The most
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common clinical symptoms experienced at the onset of
COVID-19 illness were fatigue (40.8%), dyspnea (30.6%),
and cough (11.2%), as shown in Table 1. More than three-
quarters of patients had at least one comorbidity, with the most
common of these being overweight (56.0%) and hypertension
(42.9%), as indicated in Table 1. The number and type of
comorbidities did not differ significantly between individuals
with and without health issues after moderate-severe COVID-
19. During hospitalization, supplementary oxygen via nasal
cannula or face mask (77.6%) was the most commonly used
respiratory support, followed by high-flow nasal cannula
oxygen therapy (HFNC), non-invasive ventilation (NIV) or
invasive mechanical ventilation (IMV) required by 18.4% of
patients (Table 1). As expected, those who developed health
issues after moderate-severe COVID-19 were significantly
more likely to report that their health was worse than before
compared to those who did not develop (Table 1).

Table 1. Baseline characteristics of individuals with or without health issues after moderate-severe COVID-19

Health issues after moderate-severe COVID-19

Characteristics Total No Yes
(n=98; 100%) P-value!
(n=26; 26.5%) (n=72; 73.5%)
Sex, n (%) 0.2
Male 36 (36.7) 12 (46.2) 24 (33.3)
Female 62 (63.3) 14 (53.8) 48 (66.7)
Age, years 61 (51.0, 67.0) 67 (54.2,72.8) 60 (49.0, 66.0) 0.062
Age group, n (%) 0.5
30-39 years 6 (6.1) 1(3.8) 5(6.9)
40-49 years 18 (18.4) 4 (15.4) 14 (19.4)
50-59 years 23 (23.5) 6 (23.1) 17 (23.6)
60-69 years 33(33.7) 7(26.9) 26 (36.1)
>70 years 18 (18.4) 8(30.8) 10 (13.9)
BMI, n (%) 0.2
<25 kg/m? 33(33.7) 5(19.2) 28 (38.9)
>25 kg/m? 55 (56.1) 18 (69.2) 37 (51.4)
Unknown 10 (10.2) 3(11.5) 7(9.7)
Number of comorbid conditions, n (%) 0.7
0 21 (21.4) 7(26.9) 14 (19.4)
1 32 (32.7) 8(30.8) 24 (33.3)
>2 45 (45.9) 11 (42.3) 34 (47.2)
Comorbidities, n (%)
Diabetes 20 (20.4) 4 (15.4) 16 (22.2) 0.5
Hypertension 42 (42.9) 11 (42.3) 31 (43.1) >0.9
Cardiovascular diseases 16(16.3) 4 (15.4) 12 (16.7) >0.9
COPD 1(1.0) 0(0.0) 1(1.4) >0.9
Asthma 1(1.0) 0 (0.0) 1(1.4) >0.9
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o Total
Characteristics

Health issues after moderate-severe COVID-19
No Yes

(n=98; 100%) P-value!
(n=26; 26.5%) (n=72; 73.5%)
Kidney disease 2(2.0) 0(0.0) 2(2.8) >0.9
Neurological diseases 4 (4.1) 2(7.7) 2(2.8) 0.3
Cerebrovascular diseases 2(2.0) 2(7.7) 0 (0.0) 0.068
Liver diseases 4 (4.1) 2(7.7) 2 (2.8) 0.3
Malignant tumour 4 (4.1) 2(7.7) 2 (2.8) 0.7
Overweight (BMI >23 kg/m?) 55 (56.0) 13 (50.0) 42 (58.0) >0.9
Systemic diseases 2(2.0) 0(0.0) 2(2.8) 0.15
Symptoms at onset of COVID-19, n (%)
Cough 11 (11.2)
Dyspnoea 30 (30.6)
Myalgia 7(7.1)
Diarrhoea 5(5.1)
Fatigue 40 (40.8)
Incubation period, days 5 (3.0, 8.0) 5 (3.0, 8.0) 5.5 (3.0, 8.0) 0.3
Length of hospital stay, days 16 (11.0, 24.0) 15 (8.5, 26.8) 17 (12.0, 23.5) 0.7
Vaccination, n (%) 0.13
1 dose, <2 weeks before infection 19 (19.4) 4 (15.4) 15 (20.8)
1 dose, >2 weeks before infection 5(5.1) 3(11.5) 2(2.8)
Not vaccinated 74 (75.5) 19 (73.1) 55 (73.4)
Highest respiratory support technique during 0.049
hospitalisation, n (%)
No supplemental oxygen required 4(4.1) 1(3.8) 3(4.2)
Oxygen via nasal cannula or face mask 76 (77.6) 24 (92.3) 52 (72.2)
HFNC or NIV or IMV 18 (18.4) 1(3.8) 17 (23.6)
Overall health, n (%) <0.001
Same as before 30 (31) 18 (69) 12 (17.0)
Worse than before 62 (63) 5(19) 57 (79.0)
Better than before 6 (6.1) 3(12) 3(4.2)

Values are median (interquartile range), or number of patients (%).
wilcoxon rank sum test; Fisher's exact test; Pearson's Chi-squared test.

The complete details of symptoms reported during the
acute and subacute phases of COVID-19 illness, as well as
those of health issues after moderate-severe COVID-19, are
presented in Table 2. The most common symptoms reported
were hair loss, fatigue, dyspnea, sleep difficulties, memory
loss and persistent cough, and these symptoms were
consistent across different phases of the disease. The rates of
these symptoms in individuals with health issues after
moderate-severe COVID-19 were 56.1%, 42.9%, 33.7%,
26.5%, 20.4%, and 12.2%, respectively, as shown in Table 2.
Hair loss was found to be a significant symptom after

moderate-severe COVID-19, and it was more commonly
reported in younger patients and those with a body mass index
(BMI) >25 kg/m? However, the frequency of fatigue,
dyspnea, and sleep difficulties did not differ significantly
based on age, BMI, or respiratory support technique during
hospitalization, as indicated in Table 3. The frequency and
associations between different symptoms after moderate-
severe COVID-19 are visually represented in Figure 2.

On binary logistic regression analysis, the only significant
potential contributing factor for the development of health
issues after moderate-severe COVID-19 was the highest
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respiratory support technique used during hospitalization. health issues after moderate-severe COVID-19 (odds ratio
Compared to individuals who required HFNC, NIV or IMV, 0.13, 95% confidence interval 0.01-0.68, P=0.049) (Table 4).
those who only needed supplemental oxygen via nasal canula,
or face mask were at significantly lower odds of developing

Table 2. Symptoms during the acute and subacute phases of COVID-19, and health issues after moderate-severe COVID-19

COVID-19 Health issues
Symptom, n (%)
Acute phase Subacute phase after moderate-severe COVID-19

Hair loss 54 (55.1) 59 (60.2) 55 (56.1)
Fatigue 51 (52.0) 44 (44.9) 42 (42.9)
Dyspnoea 41 (41.8) 40 (40.8) 33 (33.7)
Sleep difficulties 32 (32.7) 34 (34.7) 26 (26.5)
Memory loss 19 (19.4) 21 (21.4) 20 (20.4)
Persistent cough 15 (15.3) 14 (14.3) 12 (12.2)
Ageusia 12 (12.2) 2 (2.0 1(1.0)
Myalgia 11 (11.2) 11 (11.2) 10 (10.2)
Muscle weakness 10 (10.2) 10 (10.2) 9(9.2)
Anosmia 9(9.2) 3(3.1) 3(3.1)
Joint pain 8(8.2) 8(8.2) 8(8.2)
Palpitations 8(8.2) 8(8.2) 8(8.2)
Persistent oxygen requirement 8(8.2) 4(4.1) 1(1.0)
Persistent sputum 6 (6.1) 6 (6.1) 6 (6.1)
Chest pain 6 (6.1) 6 (6.1) 5(5.1)
Anxiety 6 (6.1) 5(5.1) 4 (4.1)
Diarrhoea 6 (6.1) 4(4.1) 3(3.1)
Sweating 4(41) 4(4.1) 4(4.1)
Headache 4(41) 4(4.1) 2 (2.0
Constipation 4(4.1) 4(4.1) 0(0.0)
Anorexia 3(3.1) 2(2.0) 2 (2.0)
Rigor 3(3.1) 2 (2.0 2 (2.0)
Itchy 3(3.1) 2 (2.0 2 (2.0)
Dizziness 2 (2.0) 3(3.1) 1(1.0)
Visual impairment 2 (2.0) 2 (2.0) 0(0.0)
Fever 2 (2.0) 0 (0.0) 0(0.0)
Nausea 1(1.0) 1(1.0) 1(1.0)

Bone pain 1(1.0) 1(1.0) 1(1.0)
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Table 3. Major symptoms after moderate-severe COVID-19 in patient subgroups based on clinical features and treatments during COVID-19-related hospitalisation

Characteristic Hair loss Fatigue Dyspnoea Sleep difficulties
No Yes No Yes No Yes No Yes
P-value! P-value! P-value! P-value!
(n=43) (n=55) (n=56) (n=42) (n=65) (n=33) (n=72) (n=26)
Age, years 66 (54, 72) 58(48,64)  0.005  62(51,68) 60 (50, 66) 0.24 62 (51,68) 56 (49, 66) 0.28 62 (50, 68) 60 (51, 65) 0.17
Sex, n (%) 0.18 0.15 0.17 0.092
Male 19 (44.2) 17 (30.9) 24 (42.8) 12 (28.6) 27 (41.5) 9(27.3) 30 (41.7) 6 (23.1)
Female 24 (55.8)  38(69.1) 32(57.1)  30(71.4) 38(585) 24 (72.7) 42 (58.3) 20 (76.9)
Age group, n (%) 0.043 0.62 13 (20.0) 5 (15.2) 0.92 0.14
30-39 years 3(7.0) 3(5.5) 4(7.1) 2(4.8) 4(6.2) 2(6.1) 4 (5.6) 2(7.7)
40-49 years 4(9.3) 14 (26.2) 9 (16.1) 9 (21.4) 11 (16.9) 7(21.2) 14 (19.4) 4 (15.4)
50-59 years 10 (23.3) 13 (23.6) 13 (23.2) 10 (23.8) 14 (21.5) 9(27.3) 16 (22.2) 7 (26.9)
60-69 years 13(30.2) 20 (36.4) 17 (30.4) 16 (38.1) 23(35.4)  10(30.3) 21(29.2) 12 (46.2)
>70 years 13 (30.2) 5(9.1) 13 (23.2) 5(11.9)
BMI, n (%) 0.040 0.72 0.26 0.74
<25 kg/m? 9(20.9) 24 (43.6) 18(32.1)  15(35.7) 20(30.8)  13(39.4) 23(31.9)  10(385)
>25 kg/m? 30 (69.7) 25 (45.5) 31(55.4) 24 (57.1) 40 (61.5) 15 (45.5) 42 (58.3) 13 (50.0)
Unknown 4(9.3) 6 (10.9) 7 (12.5) 3(7.1) 5(7.7) 5 (15.2) 7(9.7) 3(11.5)
Highest respiratory
support technique
during hospitalisation, 03t 019 028 024
n (%)
Supplemental oxygen
_ 2(47) 2(3.6) 2(3.6) 2(4.8) 3(4.6) 1(3.0) 4 (5.6) 0(0.0)
not required
Oxygen via nasal
cannula or face 36(83.7) 40 (72.7) 47 (83.9) 29 (69.0) 53(81.5)  23(69.7) 57(79.2) 19 (73.1)
mask
HFENC or NIV or
MV 5 (11.6) 13 (23.6) 7 (12.5) 11 (26.2) 9 (13.8) 9 (27.3) 11 (15.3) 7 (26.9)

Values are median (interquartile range), or number of patients (%).

Wilcoxon rank sum test; Fisher's exact test; Pearson's Chi-squared test.
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Sleep difficulties
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Memory loss . :

Fatigue
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Hair loss
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Figure 2. Co-occurrence of symptoms in individuals after moderate-severe COVID-19

The size of the circle represents the frequency of each symptom (larger circles indicate higher frequency), and the likelihood of
symptom pair co-occurrence is indicated by the width of the line that links them (thicker lines indicate greater likelihood of co-
occurrence).

Table 4. Potential contributing factors for health issues after moderate-severe COVID-19 on binary logistic regression analysis

Characteristic OR 95% ClI P-value
Sex 0.25
Male Ref. Ref.
Female 1.71 0.68, 4.29
Age 0.97 0.93, 1.00 0.064
Age group 0.45
30-39 years Ref. Ref.
40-49 years 0.70 0.03, 6.36
50-59 years 0.57 0.03, 4.57
60-69 years 0.74 0.04,5.70
>70 years 0.25 0.01,1.99
Number of comorbidities 0.73
0 Ref. Ref.
1 1.50 0.44,5.09

>2 1.55 0.48,4.79
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Characteristic OR 95% ClI P-value
BMI 0.17
<25 kg/m? Ref. Ref.
>25 kg/m? 0.37 0.11, 1.05
Incubation period 1.01 0.90, 1.13 0.91
Length of hospital stay 1.01 0.97, 1.05 0.78
Vaccination 0.10
1 dose, <2 weeks before infection Ref. Ref.
1 dose, >2 weeks before infection 0.18 0.02,1.41
Not vaccinated
Highest respiratory support technique during 0.012
hospitalisation
HFNC or NIV or IMV Ref. Ref.
Oxygen via nasal cannula or face mask 0.13 0.01, 0.68

4. DISCUSSION

This is the first report describing health issues in patients
who have recovered from moderate-severe COVID-19
patients in Vietnam. Since we only conducted our study on
moderate to severe COVID-19 patients, as per the guidelines
of the Vietnamese Ministry of Health, who have required care
in hospitals or specialized medical facilities. This was also the
function of our Emergency Center. Furthermore, our research
objectives aimed to investigate the proportion and clinical
characteristics of this population, as at that time there were
limited data on health issues after moderate-severe COVID-
19, including both in Vietham and worldwide. This limited
data also applied to the understanding of post-COVID-19
syndrome (PCS). We found that 73.5% of patients with
moderate-severe COVID-19 were still symptomatic
approximately 3 months after the acute illness phase. This
prevalence is quite similar to several published articles at 50—
70% of hospitalized cases. The median age of our study
population is quite high, which may explain why our health
issues after moderate-severe COVID-19 rate is slightly higher
compared to other studies. Meanwhile, the PCS incidence is
estimated at 10-30% of non-hospitalized cases [4]. The
findings of the study suggest that a significant proportion of
individuals who had experienced moderate to severe COVID-
19 continue to experience at least one symptom even after a
certain time period. The four most frequently reported
symptoms among these patients were fatigue, hair loss,
shortness of breath, and sleep difficulties. Importantly, these
symptoms were consistent with those observed during the
acute and subacute phases of COVID-19 illness. Furthermore,
the study identified that the need for respiratory support using
HFNC, NIV, or IMV during the initial hospitalization period
was the significant potential contributing factor for
developing health issues after moderate-severe COVID-19.
This suggests that the severity of respiratory support needed

during hospitalization may play a role in the development of
health issues in patients recovering from moderate to severe
COVID-19.

After the second wave of COVID-19 in Vietnam, there
was a significant increase in the number of COVID-19 cases
and the number of recovered patients. Although factors
influencing prognosis and mortality during COVID-19 illness
have been extensively documented in the literature, there is
limited information about health issues after COVID-19,
particularly after moderate-severe COVID-19 illness. Our
findings that fatigue and sleep difficulties were among the
most prevalent symptoms after moderate-severe COVID-19
are consistent with published literature [5, 6].

Fatigue is a general symptom that is hard to describe
correctly. It could be a sign of abnormalities in many different
organ systems and could overlap with other symptoms such
as dyspnea, and other psychological, neurological, and
cognitive disorders. In our study, fatigue symptoms were
often accompanied by other multi-organ symptoms, similar to
a previous study by Halpin et al that included 100 patients
previously hospitalised with COVID-19 [5]. Fatigue is also a
common persistent symptom in patients who have had other
viral infections such as severe acute respiratory syndrome
(SARS), Ebola, and influenza HIN1 [7, 8].

Sleep difficulties was another common symptom in our
study, reported by 26.5% of individuals after moderate-severe
COVID-19. Studies by Carvalho-Schneider and Moreno-
Perez et al also showed that sleep difficulties were frequent in
PCS [9, 10]. It has been suggested that this symptom may be
due to the effects of SARS-CoV-2 on neurons that express
angiotensin-converting enzyme receptor 2 (ACE2). Through
binding with ACE2, the coronavirus can penetrate both the
central nervous system and peripheral tissues, thereby causing
respiratory insufficiency through neuroinvasion in the
brainstem, which is  responsible for  regulating
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cardiorespiratory function. Because there exists a close
association between breathing disorders and sleep, the
resulting neurological impairment can lead to long-lasting
effects on respiratory regulation, potentially worsening the
quality of sleep in post COVID-19 patients [11].

In the current study, the rate of hair loss was higher in
individuals with a younger age or higher body mass index,
without any difference in males versus females. This differs
from the findings of a systematic review that identified female
sex as a risk factor for hair loss after COVID-19 [12]. The
pathogenesis of hair loss in this setting is still not fully
understood, but it has been hypothesised that interleukin-6, a
cytokine that is abundantly released in patients with severe
COVID-19, causes hair growth inhibition [13].

Persistent dyspnea was also a frequent symptom after
moderate-severe COVID-19 in our study, occurring in 33.7%
of patients, even though patients were determined to have
fully recovered from COVID-19 illness. According to our
data, of the eighteen patients, two had underlying respiratory
conditions and sixteen had cardiovascular diseases, only ten
of the cardiovascular group presented with dyspnea after
contracting SARS-CoV-2. Eight of these patients continued to
experience dyspnea during the post-COVID-19 phase.
Therefore, it can be inferred that dyspnea is likely a result of
SARS-CoV-2 infection. However, COVID-19 may
exacerbate the pre-existing conditions, particularly in the
cardiovascular and respiratory systems. Consequently,
dyspnea may be a result of the overlap between the
progression of underlying medical conditions and the post-
COVID-19 status. We did not find any significant
associations between dyspnea and other potential contributing
factors in our population. In contrast, a UK-based study found
that patients with COVID-19 who had been admitted to the
intensive care unit for respiratory support and experienced
breathlessness after hospital discharge had a history of prior
lung disease, were older and had a high body mass index [5].
The cause of dyspnea in individuals with PCS is not fully
understood, but potential mechanisms include fibrous
proliferation of damaged alveoli caused by cytokines such as
interleukin-6 and transforming growth factor-p [14], or
diaphragm dysfunction [15]. In addition, pulmonary
interstitial changes on multi-slice computed tomography have
been observed 6 months after the onset of COVID-19 illness
[16].

In our study, only 3% of individuals after moderate-severe
COVID-19 reported loss of smell. This contrasts with
systematic review article data, where up to 26% of patients
were experiencing anosmia at 3 months after COVID-19
illness [1]. The reasons for this marked difference in
prevalence are unclear. One contributing factor may be
differences in population characteristics, but this needs to be
studied further.

It has been hypothesized that PCS might be caused by mast
cell activation syndrome (MCAS) [17]. Improper mast cell
activation leads to a large increase in mediators, causing
multi-organ  pathology, including  cardio-pulmonary,
gastrointestinal, dermatological, and neurological symptoms
[18]. Additional studies are needed to investigate whether
there is a close association between MCAS and PCS. If
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confirmed, this could allow the pharmacological blockade of
relevant mediators, including histamine, leukotrienes, and
prostaglandin, or inhibition of mediator synthesis, as a
prophylaxis and/or treatment for PCS [19].

Our finding that patients who require more intensive
respiratory support are at higher potential of developing PCS
is consistent with published studies showing that the need for
intubation or intensive care unit admission was associated
with many persistent symptoms [5, 20, 21]. In contrast, other
studies have not shown any association between the severity
of the acute phase of COVID-19 illness phase and PCS [22-
24]. In another systematic review and meta-analysis,
Maglietta et al identified female sex and the severity of the
acute COVID-19 episode as risk factors for PCS [25].
Although our data support the latter of these, sex was not a
potential contributing factor for health issues after moderate-
severe COVID-19 in our population.

We did not provide direct help or treatment to patients with
health issues after moderate-severe COVID-19 in this study.
However, if we identified patients with persistent COVID-19
symptoms, they might have recommendation to seek medical
advice and treatment from specialized clinics or hospitals that
focus on the management of post-COVID-19 syndrome. The
specific interventions or treatments these specialized facilities
provide would likely depend on the individual patient's
symptoms and needs.

Our study collected data retrospectively and administered
a questionnaire via telephone. This approach is appropriate for
limiting direct contact during the COVID-19 epidemic.
However, several limitations also need to be considered when
interpreting our findings. First, although modified after initial
testing, the questionnaire was specifically created for this
study and was not externally validated. The responses to the
guestionnaire could have been influenced by recall bias and
were subjective in nature, as they were based on patients'
experiences rather than objective medical diagnoses. In
addition, the comparatively elderly nature of the study
population introduces the possibility of the impact of
cognitive decline. Another limitation is that follow-up took
place at approximately 3 months after the acute phase of
iliness, meaning that we do not have any data on longer-term
rates and manifestations of PCS. Moreover, caution should be
exercised when generalizing the results of our study to the
wider population due to the relatively low response rate of
41.2%. Consequently, the findings may not provide a
comprehensive representation of individuals who have
recovered from moderate-severe COVID-19. Additionally,
the study's specific focus on a particular population,
predominantly elderly individuals from a single district in Ho
Chi Minh City, Vietnam, may restrict the generalizability of
the study's findings to other populations of individuals who
have recovered from moderate-severe COVID-19. Besides,
we do not state any risk factor in this study. The study’s
sample size is not large enough to find any good relationship.
Univariate analysis result was not feasible. Therefore, we did
not further analyze the multivariate model for risk factors. Our
findings are only suggestive as potential contributing factors,
not conclusive evidence of risk factors. We acknowledge that
these variables may play a role in contributing to the
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development or exacerbation of health issues but do not imply
a definitive causal relationship. This is only a secondary
outcome in our study.

Despite these limitations, our study provides valuable
insights into the self-reported health issues experienced by
individuals who have recovered from moderate-severe
COVID-19. The findings can serve as a basis for further
research and highlight the importance of addressing the
specific health needs of this population.

Conclusion

This analysis provides the first indication of the prevalence of
health issues after COVID-19 in Vietnam, and documents the
symptoms experienced by patients after moderate-severe
COVID-19. These findings could assist the local health system
in detecting and managing post-COVID-19 syndrome in the
future. However, longer-term longitudinal observational studies
are needed to fully elucidate the ongoing health consequences of
COVID-19 illness.

LIST OF ABBREVIATIONS

BMI - body mass index; ClI - confidence interval; HFNC -
high-flow nasal cannula oxygen therapy; IMV - invasive
mechanical ventilation; NIV - non-invasive ventilation; OR -
odds ratio; Ref. - reference.
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