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Factors in patients at health clinics in Klang Valley, Malaysia

Navin Kumar Devaraj, Hooi Chin Beh, Dalila Hussain, Pei Jin Pow,
Jeyaratnam Jeyaprakasam, Nafisah Abdul Hamid, Nurzaleika Tendot Zakaria,
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Background: Individuals often experienced persistence of
COVID-19 symptoms following recovery of COVID-19 infection.
This study aimed to determine the prevalence of post COVID-19
symptoms and factors associated with its presence (fatigue,
depression, anxiety, and stress).

Methods: A quantitative study using a cross-sectional survey
was carried out in 14 primary care clinics in 2023. Symptoms of
fatigue post COVID-19 were evaluated using the fatigue severity
scale (total score of 36 or more indicates fatigue) and presence of
depression, anxiety and stress were evaluated using Depression,
Anxiety and Stress Scale 21 (DASS-21) (mild severity and above
indicates presence of depression, anxiety, and stress).

Result: The prevalence of fatigue, depression, anxiety, and stress
in post COVID-19 infection respondents were 54%, 25.8%, 34%
and 23% respectively. Respondents who lost the family
member(s) due to COVID-19 infection and those who had
incomplete vaccination were found to be at risk of fatigue.
Depression was higher in younger age respondents, female
gender and B40 income group. Anxiety was higher in younger
age respondents, people with comorbidities of high cholesterol
and heart disease and those with Category 4 and 5 COVID-19
infection; while stress was higher in younger age respondents,
female gender and those who lost the family member(s) due to
COVID-19 infection.

Conclusion: Fatigue, depression, anxiety, and stress affected
almost a quarter of individuals with post COVID-19 infection. By
identifying the determinants of these post COVID-19 symptoms,
a framework of long-term prognosis of COVID-19 can be drafted
to manage these groups of patients more effectively.
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The persistence of COVID-19 symptoms following
recovery of the acute infection has been reported
widely."? Fatigue, one of the listed symptoms of post
COVID-19, can be due to the physical disease, as well
as a manifestation of an underlying psychological
disorder, or both. It can be due to health-related and
financially distressing conditions of the COVID-19
pandemic, various movement control orders.? A study
done in Turkey found that 64.1% of participants were
categorized as psychologically fatigued and only
35.9% as normal.* Using a validated questionnaire,
the Fatigue Severity Scale, we are able to gauge the
level of fatigue severity in post COVID-19 individual.
This has been proven to be a reliable and a valid tool
which can be readily used in the local clinical
settings.” To date, there is possibly limited studies
done in Malaysia regarding prevalence of fatigue and
its associated factors in post COVID-19 individuals.

On top of this, mental health consequences post
COVID-19 infection was found to be significant. One
meta-analysis which included nineteen studies
identified that stress was the most prevalent mental
health consequence (48.1%) of the COVID-19
pandemic, followed by depression (26.9%) and
anxiety (21.8%).6 Quarantine and self-isolation were
the main measures adopted to prevent the spread of
the disease, resulting in an abrupt change in people’s
lifestyles, bringing panic and anxiety to a significant
number of individuals.® These negative psychological
effects will eventually lead to significant impact on
the individuals and the health care systems thus it is
animportant aspect that needs to be explored on top
of the biological effects of post COVID-19 infection.
So far, there is scant data available on the impact of
this disease on mental health or the measures taken
to limit its spread in the general population or in
people who suffer from it including in the local
Malaysian healthcare settings. Thus, we would like to
not only explore the prevalence of depression,
anxiety and stress in post COVID-19 individuals but
also importantly identify the associated factors
leading to these psychological effects.

The objective of this study is to determine the
prevalence of post COVID-19 symptoms among
individuals who have recovered from COVID-19
infection and its associated factors with a focus on
fatigue, depression, anxiety and stress. This will

ensure that screening of at-risk individuals is
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conducted routinely and early intervention can be
taken to prevent further complications especially the
interruption of psychological well-being which
disturbs the quality of life.” Long-term consequences
after COVID-19 infection can be an important burden

to both society and the health care system.

MATERIALS AND METHODS

This is a cross-sectional study (physical) using self-
administered questionnaires in a primary care clinic
under district health office in Kepong and Gombak.
Respondents are from individuals in the clinic who
have a history of COVID-19 infection aged 18 and
above. Sample size was calculated by using Kish’s
formula based on the prevalence of post COVID-19
symptoms of fatigue, depression, anxiety, and stress
which was at 70%. The estimated sample size will be
324 with a statistical significance level (a) set at 5
percent. After considering a non-respondent rate of
20%, the estimated final sample size will be 388
participants.

For the study population, the inclusion criteria
included adults above 18 years old and Post COVID-
19 infected individuals attending primary care clinics
under Health District Office Gombak, Selangor and
Health District office Kepong, Wilayah Persekutuan
Kuala Lumpur. The exclusion criteria were individuals
with underlying mental health illness, acutely unwell
during the clinic visit, unable to understand English or
Malay language and pregnancy. Data collection was
done over a six month period from 1st September
2022 until 28 February 2023.

A total of 391 respondents were approached and
participated in this study. The response rate was
100% for our study from all the 14 clinics. A
convenience sampling was done for post COVID-19
infected individuals attending primary care clinics via
face to face.

The pre-tested questionnaire instrument included
sections on socio-demography, comorbidities and
COVID-19 related Factors, post COVID-19 infection
symptoms, Fatigue Severity Scale and Depression,
Anxiety, (DASS-21). In Fatigue
Severity Scale, a total score of 36 and above was

Stress Scale-21

considered as having fatigue. A score of mild severity
and above in DASS-21 was considered to have
depression, anxiety and stress respectively.
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Content validation was done with an expert panel of
2 family medicine specialists and 1 infectious disease
physician. Pilot study involving 40 participants was
done to ensure readability, answerability, and best
possible method to conduct the study without
interrupting the normal clinic flow.

Participants were selected from the triage counter
during regular clinic hours. The nature and objective
of study was explained to participants. A patient
information sheet was given to the participant.
had been that
confidentiality was maintained. Informed consent

Participants ensured strict
was taken before filling the questionnaire. Once a
participant consented, he/she was recruited into the
study. The participants were told that their
participation was anonymous and entirely voluntary.
The researcher was around to clarify any doubt(s)

that may exist.

Ethics approval was obtained from the Medical
Research and Ethics Committee on 9th September
2022 (Approval No. 22-01324-B9U).

Data was analysed using a combination of statistical
methods that include simple and multiple logistic
regression along with Chi square and Fisher’s exact
test using SPSS 26.0. Univariate logistic regression
test and Chi square/Fisher’s exact test was done on
socio-demographic, comorbidities, and COVID-19
related factors. For multiple logistic regression, for
fatigue the variables that were adjusted were
education, presence of family members who passed
away due to COVID-19 and vaccination status. For
depression, adjusted variables are age, gender,
income, category of COVID-19 and heart disease. For
Stress, the adjusted variables were age, gender,
presence of family members living in the same
household infected with COVID-19. For anxiety, the
adjusted variables were age, gender, COVID-19
category, hypercholesterolemia, and heart disease.
For Fisher's exact, the variables that were analysed
are the socio-demographic factors. Variable that had
p-value of <0.25 in the univariate analysis were then
entered into multivariate analysis to look at the
association between socio-demographic factors,
comorbidities, and the presence of post COVID-19
symptoms (fatigue and depression, anxiety, and
stress) with the p value set at < 0.05.

Malta Medical Journal, 2026; 38(1)

RESULTS

The mean age participated in this study was 35 years
old #18.0 IQR Table 1
Supplemental Table 2). Females had the highest
number of participants (57.3%). 99.2% of the
participants were Malaysians in our study. Malay
ethnicity formed the highest number of respondents

(Supplemental and

(78.5%) from the total number of participants
followed by Indians (14.3%) and Chinese (5.4%).
Almost 57.4% had tertiary education and only 3.1%
had primary education. This could be due to our
target population which was mainly from the city
(Klang Valley). Our respondents were mostly working
(75.3%) and had a B40 income status (88.6%). None
had any T20 income.

64.7% of the respondents were married. At least
99.7% of the total respondents had one family
member who had a history of COVID-19 infection.
However, the majority of them survived the illness
(94.9%). Most of the participants were non-smokers
(84.1%). The mean of the duration of our participants
diagnosed with COVID-19 to the data collection is 14
months. 84.9% had COVID-19 category 1 or 2 during
the bout of illness while approximately 5% had
COVID-19 category 4 or 5 and was admitted for
further care in hospital.

Only 19.9% of the total respondents were not
had 2 doses of
vaccination and 30.9% had at least the first and

vaccinated. Otherwise 35.5%

second booster dose.

With regards to the post COVID-19 symptoms, 69.9%
of the total participants had presence of generalized
symptoms from which fever had the highest number
of complaints (62.1%) followed by pain the least
(40.0%). 52.2% of the respondents complained of
presence of ear, nose and throat symptoms from
which sore throat was prevalent at 60.3% whereas
the least number of complaints was for earache
(9.8%).

Presence of respiratory symptoms post COVID-19
infection was high (57.5%) especially cough at 76.8%
while only 34.3% from the total reported to have
gastrointestinal
symptoms (37.6%). Almost half of the participants

cardiovascular symptoms and
(50.9%) had neurological sequalae following post

COVID-19 infection. Out of it, headache formed the
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highest complaint at 53.6% while confusion was the
least common complaint (8.3%).

Some of the participants complained of psychological
symptoms (20.2%) with depression (62.0%) and
anxiety (64.5%) being the most common complaint.
Approximately 96-97% of the total respondents
denied any dermatological symptoms or presence of
any other symptoms post COVID-19 infection. 37.1%
of the total respondents noted that their quality of
life was affected by COVID-19 infection due to the
symptoms they had post COVID-19 infection.

In terms of the prevalence of fatigue, depression,
anxiety and than half of the
respondents had fatigue (54%), more than a quarter
of the respondents had depression (25.8%), 34% of
them developed anxiety and 23% of them were
reported to have stress.

stress, more

For the fatigue domain, the odds of developing
fatigue are 3 times higher in families which had family
members who died due to COVID-19
(Supplemental Table 3 and Supplemental Table 4).

infection

We also found that those who had incomplete
vaccination are at 2.25 times higher odds to develop
fatigue compared to those not vaccinated.

For the depression domain, increasing age was
associated with a lower odd ratio of developing
depression at 0.95 times compared to younger age
groups. Females had almost twice the higher odds
(AOR=1.85) to develop depression post covid
compared to their opposite gender. Those who are in
the category of M40 income group had 0.37 times
lower odds of having depression compared to the
B40 income group.

Age was found to be significantly associated with
anxiety. The older age group was associated with
lesser anxiety compared to the younger age group
(AOR=0.96).
category 4 and higher had almost 3 times higher odds
of developing anxiety based on our findings. On the
other hand, certain comorbidities such as high

Those who were diagnosed with

cholesterol and heart disease had 3- and 8-times
higher odds to develop anxiety respectively (3.44,
8.10= AOR).

Age was also significantly associated with stress. The
older age group reported less stress compared to the
younger generation (AOR= 0.96). The females are at
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almost twice higher odds (AOR =1.68) to develop
stress post COVID-19 infection compared to the males.
Participants who had family member(s) who died due
to COVID-19 infection were found to have 3 times
higher (3.08=A0R) odds to develop stress in our study.

DISCUSSION

General symptoms

This study identified not only the prevalence of post
COVID-19 symptoms of fatigue, depression, anxiety,
and stress but also other known post COVID-19
symptoms. COVID-19 patients may have a wide range
of clinical manifestations.

Fever as one of the generalized symptoms has been
reported to be the major complaint with 58.66%
respondents.® It is most likely a manifestation of the
body’s immune response to the viral replication to
augment immunity.®

As reported in a systematic review, cough as one of
the respiratory symptoms had become the most
common manifestation with 54.52% respondents.
Cough might result from the invasion of vagal
sensory neurons by SARS-CoV-2 or a neuro-
inflammatory both, leading to
peripheral and central hypersensitivity of cough

response, or

pathways. It improves release of secretions and
particles from airways as a result of irritating
mechanisms, such as accumulated secretions,
postnasal drip, and pathogens, in addition to

inflammatory processes.>"

Headache is the most common neurological sequelae
of post COVID-19. Possible explanations are direct
neuro-invasion with damage to the neuronal pathway
and indirect effects mediated by low blood oxygen,
high blood pressure and cytokine storm on the
central nervous.'""

Fatigue

The presence of fatigue post-COVID-19 affects one’s
life socially, materially, and spiritually. In this study,
more than half of the respondents had fatigue. This
prevalence is supported by other studies (Salari et al
Mandal et al Mahmud R et aland Ebru Mogul et al
where the prevalence of fatigue post-COVID-19
ranging from 45.2% to 69.9%.34'23 These shows that
fatigue is highly prevalent not only in hospitalized
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patients but also in general population post COVID-
19 infection. There are multiple causative factors that
leads to fatigue post COVID-19 including variety of
biological or physical dysfunctions (e.g., genetic
factors), cytokines released by SARS-CoV-2 infection
that impair psychological defense mechanisms, social
factors (e.g.,, socioeconomic status) as well as
psychological factors (e.g., emotional stress).™

Our study found that loss of family member(s) due to
COVID-19 and incomplete vaccination (received only
one dose of COVID-19 vaccine) individuals were at
risk of developing fatigue post COVID-19. Loss of
family member(s) brings grief which encompasses
physical, and behavioral

emotional, cognitive,

responses which is a common reaction after a loss."

However, people who experienced COVID-19 related
grief report more severe grief than people who
grieved because of natural losses.'® Therefore,
relatives of patients with COVID-19 felt more
burdened by the pandemic compared to those
suffering from other illnesses which might explains
the higher odds of fatigue in this population."”Post-
COVID-19 vaccination syndrome could explain the
higher prevalence of fatigue in incomplete
vaccination compared to unvaccinated individuals.
Fatigue was reported to be one of the common, mild
to moderate, non-serious side effect of COVID-19

vaccinations.™

Participant that was identified to have moderate to
severe fatigue (Fatigue Severity Scale score of 4 and
above) was referred to the liaison medical officer at
the respective study site. During the first follow up,
we suggest the medical officer to assess the
participant biopsychosocial aspect of fatigue and for
non-pharmacological including low
level stretching and strengthening exercise and

limiting vigorous intensity physical activity until 2-3

management

weeks after the post COVID-19 symptoms resolve.
We suggest that the participant to be referred to
physiotherapist and occupational
We suggest that the
participant to be given the next follow up in one

therapist for
education on exercise.

month time. During the second follow up, the
participant will undergo further evaluation including
blood investigations (full blood count, blood sugar
(Fasting or random) and thyroid function test) if there
are persistent or worsening fatigue symptoms and
arrange for further follow up. During the next follow
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up, the participant will be treated if indicated based
on blood investigations taken and referred to family
medicine specialist of the respective study site or
medical physician if persistent or worsening fatigue
symptoms despite normal blood investigations for
further management and follow up.

Depression

In this study, the prevalence of depression is 25.8%.
Depression was reported to be higher in female,
younger age respondents and B40 income groups. A
study by Charest et al mentioned gender, previous
psychiatric history, psychopathology at 1 month
follow up and systemic inflammation during acute
phase are the main factors associated with
depression.! Female gender was found to be one of
predictors of depression at three-months follow up in
a multivariate analysis. Female gender have a higher
prevalence of depressive symptoms compared to
gender.” Biological the
expression of angiotensin-converting enzyme-2
(ACE2)
(TMPRSS2) receptors between males and females,
eg.,
production of pro-inflammatory interleukin-6 (IL-6)
after viral infection in females, explain the higher

male differences on

and transmembrane protease serine 2

and immunological differences, lower

development of post-COVID symptoms.2°

Until now there is no study to relate between younger
age and depression. Exposure to digital content
including mental health illness and being able to
report symptoms readily might be the reasons this
younger age group had high prevalence of developing
depression. Study from a local university in Malaysia
found that there is correlation between the B40
income group with depression.?" This group is more
vulnerable to experiencing severe depression. It is a
result of economic turmoil that happened during the
outbreak that affected around the globe and resulted
in retrenchment. Individual concerns about the
financial level, unemployment when being fired and
the future of the family which disrupt the emotional

balance among low-income families.

Anxiety and Stress

A study by Delpino et al which included 2 million
participants, shows the general prevalence of anxiety
35.1%, affecting approximately 851,000
participants. The above data are consistent with 34%

was
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respondents in this study. However, the study also
shows there are no significant difference in the
prevalence in low and middle-income countries
(35.1%; 95% Cl: 29.5 % to 41.0%) to high-income
countries (34.7%; 95%Cl: 29.6 % to 40.1%).2%

One study showed that there are multiple associated
factors that lead to severe COVID-19 and mortality
including cardiovascular disease. This correlates with
this study that showed the association between
anxiety post COVID-19 and heart disease.?#?

This study also found an association between anxiety
and dyslipidemia. It can be explained as they are
defaulters during pandemic, thus it increases the risk
of getting cardiovascular disease hence increasing
the risk of severity, mortality and morbidity of Covid-
19 infection. However, further study had to be
explored to find association between hyperlipidemia
and anxiety in the future.?®

A local study done among hospitalized COVID-19
patients showed a significant association between
the severity of COVID-19 infection with anxiety,
whereby category 3 had the highest proportion of
anxiety (92.3%) followed by category 5 (90.9%) and
category 2 (87.5%), respectively. This correlates with
our study which showed a higher proportion of
anxiety in category 4 and 5 in comparison with
category 1 and 2 COVID-19 infection.?

According to the World Health Organization (WHO),
anxiety and depression prevalence increased by 25%
globally post COVID-19 pandemic.?® The COVID-19
pandemic has imposed a wide variety of
unprecedented challenges, and measures taken to
combat the pandemic in the form of lock down, social
isolation and many more of which appear to be
disproportionately affecting the mental health and
well-being of young adults. Anxiety and stress are
emotions closely linked with each other. Stress may

worsen anxiety and vice versa.

Our study show that younger age group and female
gender has higher probability of suffering from
stress and anxiety which is similar to one study done
at Comenius University in Bratislava.?” According to
another study, those age 16-25 years reported
higher stress than those over 45 years old (38.2% vs.
31.8%, p < 0.05).”"
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In this study, a higher tendency to anxiety was
exhibited by female participants and participants of
age group under 30 years of age. We hypothesize
that the younger age group are at higher risk for
anxiety and stress due to the lower socioeconomic
status , poor coping mechanism and social isolation.
adulthood is
considered a vulnerable period that coincides with

Generally, late adolescent and
the onset of mental health disorders, such as anxiety
and depression.?® Studies conducted during the
COoVID-19 pandemic demonstrated strong
associations between COVID-19 and COVID-19
related fear and anxiety. Some studies reported
higher preponderance of female gender and Covid19

anxiety.?>3

findings of higher
psychological effects in female gender. As for female

Our study showed similar

gender, they tend to have more psychological
suffering compared to male, most likely since they
are involved in the workforce that may be adversely
affected by the COVID-19 pandemic, such as retail,
service industry, and healthcare.

They also played a significant role in their family by
support. In
addition, the lockdowns had forced most women to

providing emotional and financial
stay at home thus resulted in reduced outings,
increased home workload, and care for the ill, which
contributed to psychological distress.?3

The study also shows respondents with a higher risk
perception, lower household income, and poorer
health literacy also showed more stress which is
reflected in this study as well.?" In addition, the
younger generation who are obligated to work has to
stay at home and thus it affects them financially and
socially, hence will lead to a stressful environment for
them. Studies in Spain, UK, Brazil and Greece
reported, elderly people has less psychopathology
compared to younger people, less suicidal ideation,
lower rates of depression, anxiety and stress. This
might be explained by their resilience and complex
experiences during previous lives.??

This study also found that loss of family member(s)
due to COVID-19 leads to stress. This could be
explained by the fact that negative emotions of
people bereaved by COVID-19 were found worse as
compared to non-COVID-19 bereaved. Furthermore,
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COVID-19 bereaved relatives had more difficulty
recovering from the death of a loved one.""33

Approximately 63% of individuals with sequelae of
COVID-19 have difficulty performing daily tasks, self-
care, and mobility and have a social and recreational
impairment with difficulty returning to work (Ceban
etal,2021).13.1534

Certain socio-demographic factors like ethnicity were
not associated with post-COVID symptoms in this
study population. In terms of ethnicity, this study was
done in Klang Valley where most of the population is
and thus equally exposed to the
pandemic. This explains on the non-significant

multiracial

association with the post covid symptoms.

For education, the reason could be probably because
the population in Klang Valley is frequently exposed
to the latest pandemic news on television, social
medias and from the health facility they visit, thus
explaining the non-significant finding from this study.
Up to date information enables them to stay abreast
and reduce uncertainties

In terms of the occupational background, this could
be due to the study being done in the Klang Valley
and most of them had a stable job and was able to
work from home, thus ensuring a stable flow of
income. This is contrary to the study done by Mohd
Radzniwan et alwhere the study was done in bigger
scale in Peninsular Malaysia, Sabah and Sarawak and
some had loss of income during the pandemic,
contributing to the post covid-19 symptoms.> This
can be taken as our limitation and future targeted
research can be undertaken.

In regards to marital status, we did not find any
significant relationship between the marital status
and post COVID-19 symptoms as most of our
respondents are young adult who are working in
Kuala Lumpur. While 2/3rd of our respondents are
married and have emotional support from the
spouses, the balance is still young adults who are
single. 88.6% of the total respondents are also
reported to be in the category of B40 (earning <RM
4850). Due to the rise of cost of living, most of the
people prefer to stay with family where the support
is better. This has been shown in a study done by
Mahazril et al where 66% of the adults who are single
prefer to stay with family due to the same reason.
This could explain the family and emotional support
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they get, thus the non-significant association with
the post Covid-19 symptoms.3®

Strength and Limitations

There were multiple strengths identified from this
study. Firstly, this study was one of the first few
studies to determine the prevalence of post COVID-
19 symptoms (fatigue, depression, anxiety and
stress) and its associated factors. Secondly, this study
involved multiple centers in two large districts in
Selangor and Kuala Lumpur which constitute a
significant local population. Furthermore,
participants that were identified to have fatigue,
depression, anxiety and stress were referred to the
respective medical officer in-charge of the clinic for
the fatigue
management flow chart provided to each study site

(14 clinics).

further intervention including

There are a few limitations noted in this study. Even
though the study sample was taken from 14 health
clinics located within a large urban and suburban
population, our study did not cover the rural
thus
Furthermore, the cross-sectional design of this study

population limiting its generalizability.
meant that although the associated risk factors of
post COVID-19 symptoms (fatigue, depression,
anxiety and stress) were identified, its causality
cannot be demonstrated. Finally, there was no
control group of individuals without prior COVID-19
infection to compare the prevalence of post COVID-
19 symptoms (fatigue, depression, anxiety and
stress) and its associated factors among the group.

CONCLUSION

This study showed a significant prevalence of fatigue,
depression, anxiety, and stress in post COVID-19
infection respondents which were 54%, 25.8%, 34%
and 23% respectively. We had identified the risk
factors associated with fatigue (loss of family
member(s) due to COVID-19 infection and those who
had incomplete vaccination), depression (younger
age respondents, female gender and B40 income
group), anxiety (younger age respondents, people
with comorbidities of high cholesterol and heart
disease and those with Category 4 and 5 COVID-19
infection) and stress (younger age respondents,
female gender and those who lost the Ffamily
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member(s) due to COVID-19 infection). By identifying
these risk factors associated with post COVID-19
symptoms of fatigue, depression, anxiety and stress,
framework of long-term effects of these post COVID-
19 symptoms can be drawn up respectively to
manage these groups of individuals early and
effectively.

REFERENCES

1. Renaud-Charest O, Lui LMW, Eskander S, et al. Onset and frequency of depression in post-
COVID-19 syndrome: A systematic review. J Psychiatry Res. 2021; 144:129-37.

2. Huang C,Huang L, Wang, et al. 6-month consequences of COVID-19 in patients discharged
from hospital: a cohort study. Lancet. 2021;397(10270):220-32.

3. Mandal s, Barnett J, Brill SE, et al. 'Long-COVID'": a cross-sectional study of persisting
symptoms, biomarker and imaging abnormalities following hospitalisation for COVID-19.
Thorax. 2021;76:(4)396-8.

4. Morgul E, Bener A, Atak M, et al. COVID-19 pandemic and psychological fatigue in Turkey. Int J
Soc Psychiatry. 2021;67:(2)128-35.

5. Nadarajah M, Mazlan M, Abdul-Latif L, Goh HT. Test-retest reliability, internal consistency and
concurrent validity of Fatigue Severity Scale in measuring post-stroke fatigue. Eur J Phys
Rehabil Med. 2017;53:(5)703-9.

6. Silva Andrade B, Siqueira S, de Assis Soares WR, et al. Long-COVID and Post-COVID Health
Complications: An Up-to-Date Review on Clinical Conditions and Their Possible Molecular
Mechanisms. Viruses. 2021;13:(4)700.

7. Luo X, Estill J, Wang Q, et al. The psychological impact of quarantine on coronavirus disease
2019 (COVID-19). Psychiatry Res. 2020;291:113193.

8. daRosa Mesquita R, Francelino Silva Junior LC, Santos Santana FM, et al. Clinical
manifestations of COVID-19 in the general population: systematic review. Wien Klin
Wochenschr. 2021;133:78377-82.

9. GulMH, Htun ZM, Inayat A. Role of fever and ambient temperature in COVID-19. Expert Rev
Respir Med. 2021;15:(2)171-3.

10. ChippaV, Aleem A, Anjum F. Post-Acute Coronavirus (COVID-19) Syndrome. In: StatPearls.
Treasure Island (FL): StatPearls Publishing; February 3, 2023.

11. Song WJ, Hui CKM, Hull JH, et al. Confronting COVID-19-associated cough and the post-COVID
syndrome: role of viral neurotropism, neuroinflammation, and neuroimmune responses.
Lancet Respir Med. 2021;9:(5)533-44.

12. Salari, N., Khodayari, Y., Hosseinian-Far, A. et al. Global prevalence of chronic fatigue syndrome
among long COVID-19 patients: A systematic review and meta-analysis. Biopsychosoc Med.
2022 Oct 23;16:(1)21.

Malta Medical Journal, 2026; 38(1)

7



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Mahmud R, Rahman MM, Rassel MA, et al. Post-COVID-19 syndrome among symptomatic
COVID-19 patients: A prospective cohort study in a tertiary care center of Bangladesh. PLoS
One. 2021;16:(4)e0249644.

Campos MC, Nery T, Starke AC, de Bem Alves AC, Speck AE, S Aguiar A. Post-viral fatigue in
COVID-19: A review of symptom assessment methods, mental, cognitive, and physical
impairment. Neurosci Biobehav Rev. 2022;142:104902.

Wallace CL, Wladkowski SP, Gibson A, White P. Grief During the COVID-19 Pandemic:
Considerations for Palliative Care Providers. J Pain Symptom Manage. 2020;60:(1)e70-6.

Eisma MC, Tamminga A, Smid GE, Boelen PA. Acute grief after deaths due to COVID-19, natural
causes and unnatural causes: An empirical comparison. J Affect Disord. 2021;278:54-6.

Schloesser K, Simon ST, Pauli B, et al. "Saying goodbye all alone with no close support was
difficult"- Dying during the COVID-19 pandemic: an online survey among bereaved relatives
about end-of-life care for patients with or without SARS-CoV?2 infection. BMC Health Serv Res.
2021;21:(1)998.

Scholkmann F, May CA. COVID-19, post-acute COVID-19 syndrome (PACS, "long COVID") and
post-COVID-19 vaccination syndrome (PCVS, "post-COVIDvac-syndrome"): Similarities and
differences. Pathol Res Pract. 2023;246:154497.

Mazza MG, Palladini M, Poletti S, Benedetti F. Post-COVID-19 Depressive Symptoms: Epidemiology,
Pathophysiology, and Pharmacological Treatment. CNS Drugs. 2022;36:(7)681-702.

Fernandez-de-Las-Pefas C, Martin-Guerrero JD, Pellicer-Valero OJ, et al. Female Sex Is a Risk
Factor Associated with Long-Term Post-COVID Related-Symptoms but Not with COVID-19
Symptoms: The LONG-COVID-EXP-CM Multicenter Study. J Clin Med. 2022;11:(2)413.

Ismail RN, Hussin NY, Bakar AY. Depression, anxiety and stress level among low-income family
during COVID-19 pandemic in Malaysia. J. Legal Ethical & Regul. Isses. 2021;24:1.

Delpino FM, da Silva CN, Jerénimo JS, et al. Prevalence of anxiety during the COVID-19
pandemic: A systematic review and meta-analysis of over 2 million people. J Affect Disord.
2022;318:272-282.

Abdul Latif NI, Mohamed Ismail NA, Loh SYE, et al. Psychological Distress and COVID-19
Related Anxiety among Malaysian Women during the COVID-19 Pandemic. Int J Environ Res
Public Health. 2022;19:(8)4590.

Manchia M, Gathier AW, Yapici-Eser H, et al. The impact of the prolonged COVID-19 pandemic
on stress resilience and mental health: A critical review across waves. Eur
Neuropsychopharmacol. 2022;55:22-83.

Xu J, Wang X, Xuan Z, et al. Factors related to perceived stress during the COVID-19 epidemic
context among the general population in China: A cross-sectional nationwide study. J Affect
Disord. 2021;294:816-823.

World Health Organization.(2022,March 2). "COVID-19 pandemic triggers 25% increase in
prevalence of anxiety and depression worldwide."Retrieved from https://www.who.int/news/
item/02-03-2022-covid-19-pandemic-triggers-25-increase-in-prevalence-of-anxiety-and-
depression-worldwide

Kupcova I, Danisovic L, Klein M. et al Effects of the COVID-19 pandemic on mental health,
anxiety, and depression. BMC Psychol. 2023; 11: 108.

Patten SB. Age of onset of mental disorders. Can J Psychiatry.(2017) 62:235-6.

Malta Medical Journal, 2026; 38(1)

72



29.

30.

31.

32.

33.

34.

Bhattacharya D, Rai AK, Singh NK, Koushal V, Mahajan SS, Mahajan P. Psychological impact of
COVID-19 on Mental Health Professionals working in different tertiary level healthcare setups
of India. J. Adv. Med. Dent. Sci. Res. 2021;9:(4)1-8.

Orru G., Bertelloni D., Diolaiuti F., Conversano C., Ciacchini R., Gemignani A. A psychometric
examination of the Coronavirus Anxiety Scale and the Fear of Coronavirus Disease 2019 Scale
in the Italian population. Front. Psychol. 2021;12

Bai F, Tomasoni D, Falcinella C, et al. Female gender is associated with long COVID syndrome: a
prospective cohort study. Clin Microbiol Infect. 2022;28:(4)611.e9-611.e16.

Seel3le J, Waterboer T, Hippchen T, et al. Persistent Symptoms in Adult Patients 1 Year After
Coronavirus Disease 2019 (COVID-19): A Prospective Cohort Study. Clin Infect Dis.
2022;74:(7)1191-8.

Joli J, Buck P, Zipfel S, Stengel A. Post-COVID-19 fatigue: A systematic review. Front
Psychiatry. 2022;13:947973.

Han N, Chen G, Li S, et al. Impacts of the COVID-19 Pandemic on the Bereaved: A Study of
Bereaved Weibo Users. Healthcare (Basel). 2021;9:(6)724. Published 2021 Jun 12.

Malta Medical Journal, 2026; 38(1)

73



	The prevalence of post Covid-19 symptoms & its associated factors in patients at health clinics in Klang Valley, Malaysia
	Navin Kumar Devaraj, Hooi Chin Beh, Dalila Hussain, Pei Jin Pow, Jeyaratnam Jeyaprakasam, Nafisah Abdul Hamid, Nurzaleika Tendot  Zakaria, Asyraf Adib, Hii Chung Ee Thomas , Tajmul Rizwan Tajudin, Zeenat Abdulshakur  Yakub

