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Objective: Our objective was to estimate the prevalence and risk factors for long COVID symptoms among
polymerase chain reactioneconfirmed COVID-19 patients (hospitalised and community) in Malta.
Study design: This was a national cross-sectional survey among COVID-19 patients in Malta during 2020.
Methods: Patients were sent a questionnaire 3e6 months after testing positive. Data were analysed
descriptively to estimate symptom prevalence, and multivariable logistic regressions were used to
determine the risk factors for long COVID symptoms. Age, sex, initial symptoms, hospitalisation, and
healthcare worker status were used as risk factors and symptoms (cough, shortness of breath, fatigue,
anxiety, sadness, and memory loss) 2.5 months or more after COVID-19 onset were used as outcomes.
Results: Of 8446 eligible participants, 2665 (31.55%) responded with a median age of 37 years. Initial
symptoms were reported in 82% of responders, and 7.73% were hospitalised. Among the long COVID
symptoms, fatigue persisted among most non-hospitalised responders, whereas anxiety, shortness of
breath, and sadness were the most common symptoms. Female sex, hospitalisation, and initial symp-
toms were associated with higher odds of fatigue, shortness of breath, cough, anxiety, sadness, and
memory loss as long COVID symptoms.
Conclusions: Our study is the first to highlight long COVID symptoms and risk factors in Malta, showing
that long COVID is common among hospitalised and non-hospitalised patients. These data should in-
crease awareness of long COVID and facilitate support to those affected nationally.

© 2022 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.
Introduction Methods
Long COVID has been defined in several ways. Recently, the
World Health Organization used the Delphi method to agree on a
definition.1 Observations from various studies have indicated a
significant variation in reported symptoms ranging from fatigue,
dyspnoea, joint pains, chest pain, headaches, hair loss and changes
in hearing with or without tinnitus to psychological disorders such
as memory loss, anxiety, depression, disorders of sleep and con-
centration and attention disorders.2

However, the extent of the impact of long COVID in Malta is still
unknown, and a better understanding of these long-term effects
could aid in policymaking and resource allocation. Our objective
was to estimate the prevalence and risk factors for long COVID
symptoms and complications among polymerase chain reaction
(PCR)-confirmed COVID-19 patients in Malta.
ion & Control Unit, Ministry
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Study design

A cross-sectional survey was carried out using an online self-
administered questionnaire via a Google form. Demographics,
COVID-19-episode information (e.g. symptoms experienced, hos-
pitalisation) and long COVID symptoms persisting formore than 2.5
months after the COVID-19 episode (Supplementary Table 1).

Participants

Participants were eligible if they had tested PCR positive for
SARS-CoV-2 in Malta during 2020, had COVID-19 only once, had a
registered working email address and were not asylum seekers/
refugees or deceased. The questionnaire was sent to 8446 eligible
participants 3e6 months after their positive PCR test result. A
second email was sent after 2.5 weeks. In addition, based on the
government definition (personal communication), two waves were
defined in our study: wave 1, from 6 March 2020 to 17 July 2020;
and wave 2, from 18 July to 31 December 2020.
ghts reserved.
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Fig. 1. Flowchart of inclusion and exclusion criteria of a national survey of long COVID
in Malta.
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Data analysis

Data were analysed descriptively to estimate symptom preva-
lence. Although no preselection strategy was used to adjust for
response bias, the respondents' age, gender and hospitalisation
during the first and second waves were compared among all cases
testing positive in Malta, those eligible to participate and the study
responders. Specifically, the proportion of patients in each de-
mographic group was compared descriptively to the sampling frame
to assess potential data gaps or overrepresentation. Logistic regres-
sion was used to determine the risk factors for long COVID symp-
toms. Age, sex, wave number, healthcare worker status, initial
symptoms, and hospitalisation due to COVID-19 were used as
covariates. Symptoms persisting for more than 2.5 months from the
COVID-19 episode were modelled as a dichotomous outcome on
each model. Six models were fitted using the following outcomes:
fatigue, shortness of breath, cough, anxiety, sadness and memory
loss. All analyses were performed using R studio (R version: R 4.1.2)11.
Results

Response rate

There were 13,089 COVID-19 cases recorded during 2020 in
Malta. Of these, 4643 records were excluded, and 2665 replies were
received (response rate ¼ 31.55%; Fig. 1).
Description of the data

Themedian agewas 37 years (interquartile range¼ 21 years), 56%
were female, and 7.73% of the responders had been hospitalised
during their initial COVID-19 episode. Supplementary Table 1 com-
pares the characteristics (age, gender,wave, andhospitalisation) of all
cases in 2020, the eligible participants, and those who responded to
our questionnaire. Most characteristics were observed to be similarly
represented in the three groups, signifying minimal selection and
response bias.
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Symptoms reported after isolation discharge from public health

The most common long COVID symptoms affecting more than
10% of respondents were anxiety, fatigue, and feeling of sadness
(Supplementary Table 2). One in four patients (25.4%) persisted
with at least one long COVID symptom, whereas 28.7% and 14.0%
reported at least three or more and five or more long COVID
symptoms, respectively. These numbers were higher among pa-
tients initially hospitalised: 44.2% reported at least one symptom a
month after discharge, and 33.0% and 18.4% of patients presented
three or more and five or more long COVID symptoms, respectively.

Risk factors for long COVID symptoms

Wavenumber was not associated with our discharge symptoms,
and there was no significant interaction between age and hospi-
talisation. Female patients, initial hospital admission, and initial
symptomswere associatedwith higher odds of fatigue, shortness of
breath, cough, anxiety, sadness, and memory loss (Table 1). Par-
ticipants in the 30e59 years age group were associated with higher
odds of fatigue, cough, and memory loss than those in the less than
30 years age categories. However, there was no association be-
tween age and shortness of breath (Table 1). Conversely, patients
aged 60 years were associated with lower odds of sadness and
anxiety than those younger than 30 years (Table 1). Finally,
healthcare workers were associated with lower odds of sadness
than non-healthcare workers (Table 1).

Discussion

We evaluated the distribution of long COVID symptoms and
their risk factors among COVID-19 patients diagnosed during the
first year of the pandemic in Malta. We found that a large propor-
tion of hospitalised and non-hospitalised COVID-19 patients pre-
sented with long COVID symptoms, and that as disease severity
increased, patients had higher odds of presenting with long COVID.

Our study's prevalence of long COVID symptoms was similar to
other studies. For example, a study in Germany with a similarly low
hospitalisation rate and follow-up time found that 9.7% and 8.6% of
patients presented with fatigue and shortness of breath, respec-
tively.3 In our study, female patients presented higher odds of long
COVID symptoms than males (fatigue, shortness of breath, cough,
anxiety, sadness and memory loss). Although patients in other re-
ported studies were all hospitalised, they also observed female sex
as a risk factor for myalgia, fatigue and anxiety.4 One possible
explanation is that because of cultural reasons, in Malta, females
were impacted by restriction measurements in higher proportions
than males, given that they are the usual carers of their children
and elderly relatives, which might explain the higher odds of
anxiety and sadness observed in the data when compared with
other studies.4

Younger age categories were associated with higher odds of
anxiety and depression when compared with the older age cate-
gories. This was consistent with other studies carried out else-
where.5,6 One study linked these observations to increased use of
social media by younger age groups, which could lead to more
exposure to news about COVID-19.5 Another possible explanation
accounting for the differences between age groups could be the
different presentation of sadness and anxiety in older persons,
leading to misdiagnose by clinicians and lack of awareness by the
sufferers themselves.7

Conversely, people in the 30e59 years age category had higher
odds of developing fatigue, cough, and memory loss than those
younger than 30 years. This is not surprising, given that those in the
30e59 years age category tend to have more severe symptoms than



Table 1
Multivariable analysis (odds ratio [95% confidence interval]) of risk factors for fatigue, shortness of breath, cough, memory loss, anxiety, and sadness as long COVID symptoms
from a national survey in Malta (N ¼ 2665).

Risk factor Fatigue Shortness of breath Cough

Prevalence N (%) 258 (9.7%) 378 (14.2%) 141 (5.3%)
OR P-value OR P-value OR P-value

Hospitalisation (no) 2459 (92.3%) Ref <0.01 Ref <0.01 Ref <0.01
Yes 206 (7.7%) 2.99 (2.04e4.31) 3.36 (2.37e4.71) 3.18 (1.89e5.15)
Sex (female) 1493 (56.0%) Ref <0.01 Ref <0.01 Ref <0.01
Male 1172 (44.0%) 0.4 (0.3e0.54) 0.41 (0.31e0.53) 0.45 (0.29e0.68)
Initial symptoms (no) 475 (17.8%) Ref <0.01 Ref <0.01 Ref 0.12
Yes 2190 (82.2%) 2.08 (1.38e3.27) 2.61 (1.75e4.05) 1.6 (0.92e3.04)
Age (<30) 771 (28.9%) Ref Ref Ref
30e59 1615 (60.6%) 1.86 (1.36e2.6) <0.01 1.25 (0.96e1.65) 0.11 1.66 (1.06e2.68) 0.03
>59 279 (10.5%) 1.35 (0.79e2.27) 0.26 0.82 (0.49e1.31) 0.41 0.92 (0.38e2.01) 0.84

Risk factor Memory loss Anxiety Sadness

Prevalence N (%) 147 (5.5%) 293 (11.0%) 287 (10.8%)
OR P-value OR P-value OR P-value

Hospitalisation (no) 2459 (92.3%) Ref <0.01 Ref <0.01 Ref <0.01
Yes 206 (7.7%) 2.00 (1.17e3.25) 3.34 (2.31e4.77) 3.3 (2.28e4.72)
Sex (female) 1493 (56.0%) Ref <0.01 Ref <0.01 Ref <0.01
Male 1172 (44.0%) 0.41 (0.28e0.6) 0.35 (0.26e0.47) 0.41 (0.31e0.54)
Initial symptoms (no) 475 (17.8%) Ref <0.01 Ref <0.01 Ref <0.01
Yes 2190 (82.2%) 2.49 (1.42e4.8) 3.15 (2e5.27) 2.74 (1.77e4.47)
Age (<30) 771 (28.9%) Ref <0.01 Ref Ref
30e59 1615 (60.6%) 2.35 (1.54e3.71) <0.01 1.2 (0.91e1.6) 0.20 1.26 (0.95e1.68) 0.11
>59 279 (10.5%) 1 (0.41e2.16) 1.00 0.51 (0.27e0.89) 0.02 0.48 (0.25e0.85) 0.02
Healthcare worker (no) 2401 (90.1%) Ref NA Ref 0.12 Ref 0.03
Yes 264 (9.9%) NA NA 0.7 (0.43e1.08) 0.58 (0.34e0.91)

OR, odds ratio.
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those in the younger category. Studies reviewed in the literature
indicated that older patients had a higher risk of developing long
COVID-19 symptoms;8 however, our study did not show similar
results. Although lack of association does not prove independence,
a two-fold reason could account for this. First, older patients were
more likely to die from COVID-19, thus leading to survivor bias.
Second, younger patients were more likely to be reached by email,
therefore causing selection bias.

It is well known that frontline workers are at higher risk of
infection than the general population when a new unknown dis-
ease emerges. Therefore, it is surprising that although higher odds
of mental health problems were identified during previous health
emergencies, being a healthcare worker was associated with lower
odds of sadness. A potential explanation could be that most studies
compare the risk of mental health disorders among the whole
population rather than COVID-19epositive patients. Therefore,
although this study does not refute the previous evidence, it is
necessary to continue investing in frontlineworkers' mental health.
Limitations and strengths

As we conducted this study, long COVID has been defined
further. Currently, the accepted definition includes symptoms 3
months from COVID-19 onset. In our study, patients were classified
as having symptoms for 2.5 months or more. The small difference
between the currently accepted definition and ours should not
limit our interpretation, as patients were interviewed 3e6 months
after their initial episode.

There were other limitations in our study. First, we did not
collect information regarding comorbidities or underlying health
conditions. Thesewere not part of the initial protocol but have been
demonstrated to be confounders or effect modifiers on the asso-
ciation of risk factors and long COVID-19 symptoms.9 Second,
treatments were not evaluated in this study, and it is known that
dexamethasone and oxygen treatment could reduce some of the
179
symptoms in hospitalised patients. However, 93% of our study
participants were non-hospitalised patients and were unlikely to
be under these treatments. Third, the number of factors explored in
our analyses was limited. For example, future studies could also
consider socio-economic factors and access to health care as po-
tential risk factors for long COVID. And fourth, as no COVID-19
vaccinations were available at the time, our study population was
limited to unvaccinated individuals.

Our study had several strengths. First, except for some large
registry-based studies similar to the one by Estiri et al.,10 most
studies have a smaller sample size. Second, we presented data from
a national survey, and national data can leverage policy when
presented to decision-makers. Third, we used a comprehensive
sampling frame that allowed us to identify differences between
respondents and not respondents, which can help identify poten-
tial sources of bias.

Conclusion

It is essential to understand the characteristics and risk factors
for long COVID to effectively communicate with the local popula-
tion. In addition, the associations between hospitalisation and
symptom severity with long COVID symptoms are important for
follow-up of discharged COVID-19 patients and resource allocation.
National evidence-based decisions could aid in COVID-19 case
management, helping increase clinicians' awareness regarding long
COVID, offering support to COVID-19 survivors to re-establish their
pre-COVID-19 health.
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