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Abstract

Key words

Background. Post-acute COVID-19 consequences are gaining global recognition. This
study explores Long COVID characteristics and associated mental health impact/s
among the highly vaccinated adult population of Malta.

Methods. A social media survey gathered demographics, vaccination, and COVID-19
data. Generalised Anxiety Disorder and Patient Health Questionnaire-9 assessment
tools were used for anxiety and depression. Quantitative analyses were performed.
Results. 41% reported Long COVID, mostly female, 30-39 years, absence of chronic
disease/s and vaccinated. Shortness of breath commonest persistent symptom among
males, and fatigue for females. Significantly higher depression scores were present in
Long COVID cohort compared to no persistent symptoms (p=0.001) and never acquir-
ing COVID-19 (p=<0.01). A significant higher anxiety scores was present for Long CO-
VID cohort than never acquiring COVID-19 (p=<0.01).

Conclusions. Long COVID occurs even in healthy individuals and vaccinated, while
exacerbating mental health burdens. Urgent action is required to manage Long COVID

coronavirus

vaccines

population health
mental health
post-acute COVID-19
syndrome

Malta

and preventing the sequela.

BACKGROUND

The coronavirus disease 2019 (COVID-19) has
spread across the globe resulting in a spectrum of clini-
cal outcomes from asymptomatic to fatal disease [1].
It became evident quite early on that some infected
individuals were experiencing persistent symptoms be-
yond the acute phase due to prolonged viral involve-
ment affecting multiple organs [2]. These individuals
were labelled as experiencing Long COVID. Indeed, a
plethora of different persistent symptoms were report-
ed among Long COVID individuals [3]. Another pan-
demic induced problem is the increased mental health
burden, especially in terms of stress, anxiety and de-
pression that arose from implemented restrictions, iso-
lation, job loss and fear of acquiring the viral infection
[4, 5]. Furthermore, the occurrence of Long COVID
also impacts on the mental health of the sufferer [6]. As
COVID-19 vaccines became available, it was anticipat-
ed that the protection provided by the vaccine lowered
the viral infectivity rate as well as the development of

Long COVID when compared to unvaccinated [7]. A
recent study reported that COVID-19 vaccine inocula-
tion with at least one dose reduces the mental distress
among the population [8]. As most countries are mov-
ing into the post-acute pandemic phase and vaccination
rates have stabilised, it is essential that Long COVID
and its associated burden including mental burden, are
prioritised in the recovery agenda which brings forward
the need for extensive research in this area.

The European Islands of Malta, like the rest of the
world, experienced surges in COVID-19 infectiv-
ity rates with an estimated loss of 5,478 years of full
health over the first year of the pandemic [9]. Indeed,
similarities in COVID-19 epidemiological trends and
mitigation measures were identified between Malta
and other European countries and microstates [10, 11].
Additionally, it was noted that Long COVID led to the
highest morbidity over one year in Malta [9]. Malta’s
COVID-19 vaccination rollout along with the low vac-
cine hesitancy among the population led to a successful

Address for correspondence: Sarah Cuschieri, Department of Anatomy, Faculty of Medicine and Surgery, University of Malta, Msida, MSD 2080,

Malta. E-mail: sarah.cuschieri@um.edu.mt.

101

172
B
=
=
&
&
)
Z
<
7]
K
-
S
>
=
-
<
Z
O
&
@



Sarab Cuschieri, Stephan Grech and Victor Grech

rapid vaccination coverage of almost the whole eligible
population by summer of 2021 [12]. The end of summer
2021 saw a surge in Delta variant cases and prompted
the initiation of a booster dose [13]. The local high vac-
cination uptake and the fact that Long COVID was a
predominant contributor to morbidity prior to vaccina-
tion makes Malta an ideal geographical location to eval-
uate the characteristics of Long COVID. Furthermore,
Malta has been recognized by the director of the World
Health Organization for the Region of Europe as being
an exemplary country for the COVID-19 commitment
over the two years of the pandemic [14]. Considering
recent findings [7, 8], that a high vaccination rate could
decrease the occurrence of Long COVID among popu-
lations with a reduction in mental health burden, Malta
is the ideal research setting to validate this finding and
understand the impact of Long COVID and the men-
tal health burden. This study evaluates the presence
and characteristics of Long COVID among the adult
population of Malta and their perspectives on the CO-
VID-19 vaccine while assessing anxiety and depression
levels among these individuals.

MATERIALS AND METHODS

This study was a cross-sectional study conducted us-
ing an anonymous online survey. Google Forms® plat-
form was used to host the survey that was designed by
the authors to target adults residing in Malta. The sur-
vey was disseminated through social media via a snow-
ball technique between the 25% of January and the 6=
of February 2022. Social media is mostly used to share
public opinion and its users represent a substantial pro-
portion of the global population, making social media
an ideal platform for dissemination of this survey [15].
Indeed, in 2021 it was reported that 420,000 social me-
dia users were registered in Malta [16]. Dissemination
through snowball technique, also known as responder-
driven sampling, was considered adequate due to the
sensitivity of some of the questionnaire questions [17].
Additionally this sampling technique was reported to
enable asymptotically unbiased estimates [18].

The survey gathered information on the demographic
profile of the participants, their medical history, CO-
VID-19 vaccination status, their perspectives on the
COVID-19 vaccine, whether they acquired COVID-19
and had persistent symptoms post-acute infection that
lasted beyond two months [19]. Additionally, the survey
incorporated the GAD-7 (Generalised Anxiety Disor-
der) assessment tool to evaluate the level of anxiety the
participants experienced by providing 7 different con-
cerns with the following question stem “Since the end
of Summer (2021), how often have you been bothered
by any of the following concerns?” [20]. The PHQ-9
(Patient Health Questionnaire-9) assessment tool was
used to evaluate the level of depression by providing
9 different concerns with the following question stem
“Since the end of Summer (2021), how often have you
been bothered by any of the following concerns?” [21].
The end of summer 2021 saw the shift from a low case
number to a surge in COVID-19 cases and mortality in
Malta, as well as a high population vaccination cover-
age with the initiation of the booster dose. This makes

this period the ideal starting point to evaluate the anxi-
ety and depression levels among the population.

Ethical approval was granted by the University of
Malta Research Ethical Committee (MED-2022-
00017).

Data analyses

The GAD-7 score was calculated as per published
guidelines [22]. The sum of the GAD-7 questionnaire
score for each participant was categorised into <4 as
having no symptoms; 5-9 as mild symptoms; 10-14 as
moderate symptoms and >15 severe symptoms. The
PHQ-9 score followed published guidelines where the
total score and depression severity were divided and de-
fined as follows: 0- 4 score as “minimal depression”; 5-9
score as “mild depression”; 10-14 score as “moderate
depression”; 15-19 score as “moderate severe depres-
sion” and 20-27 score as “severe depression” [23]. The
GAD-7 and PHQ-9 scores were compared between
those that reported to have persistent symptoms (Long
COVID-19) and those that had COVID-19 with no
persistent symptoms as well as with those that never
acquired COVID-19, through Chi Square analysis. De-
scriptive analyses and chi squared testing for categorical
comparisons were performed using Microsoft Excel®.

RESULTS

A total of 611 adults participated in the survey, with
20.20% (n=122) reporting having acquired COVID-19,
with a female predominance (71.3%). Out of those
having COVID-19, 41% (CI 95%: 32.7-49.9; n=50)
reported having symptoms beyond 2 months following
their initial diagnosis, with a female majority (82%; CI
95%: 69.0-90.5; n=41). None of the participants suf-
fering from Long COVID-19 were admitted to hospi-
tal for their acute infection. Persistent symptoms were
mostly reported among the younger age groups, es-
pecially those between 30-39 years of age, those that
did not suffer from any chronic diseases and were vac-
cinated. A summary of the Long COVID-19’s cohort
characteristics is shown in Table 1. The commonest
persistent symptom reported by males was shortness of
breath (33.33% CI 95%: 12.0-54.9; n=3) while fatigue
was predominately reported by females (17.1% CI 95%:
8.2-31.6; n=7). Different long-standing symptoms were
reported, as can be seen in Table 2.

On exploring for anxiety and depression levels using
the GAD-7 and PHQ-9 scores (Figure 1), it was noted
that those reporting having Long COVID-19 had a
significantly higher anxiety score than those never ac-
quiring COVID-19 (p=<0.01). Additionally, the Long
COVID-19 cohort had significantly higher moderate
and severe depression scores when compared to both
those acquiring COVID-19 with no persistent symp-
toms (p=0.001) and those never acquiring COVID-19
(p=<0.01).

Although the majority opted to be fully vaccinated in-
cluding taking the booster dose, their perception on the
COVID-19 vaccination varied, as shown in Table 3. In-
deed, a proportion perceived the vaccine to be restrict-
ing their freedom (48%) and that the vaccine is respon-
sible for more side-effects than those reported (36%).
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Table 1
Long COVID-19 cohort characteristics

Gender male
female

Age group 18-19
20-29
30-39
40-49
50-59
60 - 69
70-79

Chronic diseases yes
no/do not know

Vaccination status

no booster and anti-vax

COVID-19 positive following vaccination  yes

no

Table 2
Persistent most common symptoms reported by the Long CO-
VID-19 cohort

Male Female

(n=9) (n=41)
Shortness of breath and back pain 33.3% 4.9%
Aches and pains in joints 11.1% 24%
Aches and pains in your joints, fatigue/tired, 11.1% 2.4%
dizziness
Aches and pains in your joints, shortness of 0.0% 4.9%
breath, fatigue/tired, aches in heels
Headaches 11.1% 0.0%
Headaches, cough, dizziness 11.1% 17.1%
Headaches, aches and pains in the joints, 0.0% 4.9%
shortness of breath, Dizziness and back pain
Loss of smell and taste 0.0% 4.9%
Loss of taste and headaches 11.1% 0.0%
Shortness of breath and fatigue 11.1% 7.3%
Shortness of breath and cough 0.0% 4.9%
Back pain 0.0% 4.9%
Fatigue 0.0% 7.3%

DISCUSSION

A proper comprehension of the underlying patho-
physiology leading to Long COVID among selected in-
fected COVID-19 positive individuals is still in the early
stages although various theories have been put forward
including autoimmunity, aberrant immune response/s
and virus persistence in immune-privileged sites [24].
Several continuing symptoms have been reported with

vaccinated/boostered

Acquired COVID-19 infection

Long COVID No persistent Chi p-value

(n=50) symptoms (n=72)

18.0% 36.1% 0.03
82.0% 63.9%

0.0% 1.4% 0.04
10.0% 25.0%

62.0% 33.3%

16.0% 23.6%

10.0% 6.9%

2.0% 8.3%

0.0% 1.4%

16.0% 25.0% 0.23
84.0% 75.0%

96.0% 80.6% 0.01

4.0% 19.4%

47.9% 56.9% 0.36
52.1% 43.1%

fatigue and dyspnea being common ones [3, 25, 26],
as noted in this study. Despite this, the current study
observed a gender specific trend. The higher female
susceptibility for Long COVID is consistent with other
reports [27]. However in this study, unlike previously
reported [28], the Long COVID cohort were mostly
previously healthy and did not require hospitaliza-
tion for their acute infection. It is currently debatable
whether vaccination protects against the occurrence of
Long COVID [29]. It has been reported that vaccina-
tion halves the chance of getting Long COVID, with
the over-60s being at greater risk of experiencing this
if a breakthrough infection occurs [30, 31]. While this
is a relatively small study, the observations cannot be
dismissed, where despite high vaccination rates, includ-
ing uptake of the booster dose across all age groups,
a high proportion of Long COVID was reported even
among the younger adults (<60 years). Further research
is recommended as these observations may have non-
trivial public health consequences necessitating urgent
action. This is particularly the case since long-term
trajectory of this disability is unknown, [32] affecting
the young generation with related economic, social and
health sequela [33, 34]. It is therefore not surprising
that experiencing Long COVID led to different per-
spectives on the COVID-19 vaccine, although inocula-
tion was perceived as providing protection against the
virus, coinciding with another study [35]. Additionally,
Long COVID individuals expressed a positive perspec-
tive on the importance of mass vaccination especially
among the vulnerable population even though vaccines
were perceived to be responsible for more side effects
than those reported. This demonstrates the individuals’
acceptance of vaccines for the common good despite
potential misgivings and fear of side effects.
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(A) Long COVID vs COVID-19 without Long COVID
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(B) Long COVID-19 vs no COVID-19
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Figure 1

(A) Comparison analyses of the anxiety score (GAD) and depression score (PHQ-9) between the cohorts suffering from Long CO-
VID, acquiring COVID-19 but have no persistent symptoms and (B) Comparative analyses between those suffering from Long

COVID and those never acquiring COVID-19.
w/o: without.

*Chi square test between Long COVID cohort and COVID-19 w/o persistent symptoms.
**Chi square test between Long COVID cohort and those never acquiring COVID-19.

Negative perceptions were also evident including a
significant impact on the mental health of the affected
cohort. The population’s mental health burden has been
a public health concern since before the onset of the
pandemic. The COVID-19 pandemic has driven this
burden further exacerbated with the implemented re-
strictions in addition to COVID-19 morbidity and mor-
tality [36, 37]. The continuous media coverage along
with the unpredictable outcome of the disease also

contributed to the negative impact on the population’s
mental health burden [38, 39]. Therefore, acquiring
the infection while continuing to suffer from persistent
symptoms is expected to take a toll on mental health.
This was reflected in this current study. However, as the
vaccination rate increased, it was expected to lead to a
reduction in the occurrences of Long COVID and the
associated mental health impact [6, 8]. Yet, as observed
in this study, where most of the population was fully
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Table 3

Perspectives of the Long COVID-19 cohort on vaccination

Perspectives on COVID-19 vaccination Long
COVID-19
cohort

The COVID-19 vaccine provides Agree 38%
protection from getting the infection B 30%
Undecided 32%

The COVID-19 vaccine causes more Agree 36%
side effects than those reported B 34%
Undecided 28%

Mass vaccination is essential for the Agree 68%

Egﬁ\)/%ﬁign to be protection against B 6%
Undecided 26%

Itis essentlial to lcontinue‘ vvearjng Agree 76%
vaccination Undecided 12%
The COVID-19 vaccine provides long ~ Agree 12%
itsfrgtﬁ)(ggtection against COVID-19 Bl 48%
Undecided 40%

Those suffering from health issues Agree 60%
should take the vaccine B 10%
Undecided 28%

The COVID-19 vaccine reduced Agree 54%
deaths and hospitalisation B 16%
Undecided 28%

Taking the COVID-19 vaccine is Agree 6%
TR Disagree 58%
Undecided 34%

The COVID-19 vaccine is the solution  Agree 44%
to returning to normality Bsagies 16%
Undecided 38%

The COVID-19 vaccine is controlling Agree 48%
our lives and freedom B 39%
Undecided 16%

vaccinated and some even had the booster, the occur-
rence of Long COVID along with the anxiety and de-
pression aftermath were still evident. A potential reason
to the Long COVID occurrence could be the reduced
efficacy of the vaccination against the Delta and the
Omicron variants [40]. This brings forward the need to
investigate further these occurrences and their conse-
quences with the possibility of labelling Long COVID a
new chronic disease. The burden of mental health does
not appear to be subsiding therefore it is imperative
that psychological help is readily available to support
affected individuals. Tackling mental health burden
should be high up on agenda as its occurrence has mul-
tifactorial impacts on the quality of life, the work force
as well as healthcare systems.

This study should be considered in the context of its

strengths and limitations. This is the first study in Malta
to explore Long COVID characteristics and its impact
on mental health, providing timely information that
public health officials and policy makers can utilize as
part of the post-pandemic recovery plans. This observa-
tional study managed to capture a good proportion of
adults across different socio-economic strata, even if its
distribution was through social media. However, due to
the study’s mode of distribution it was deemed difficult
to achieve a sample size based on the population, as
was the calculation of a response rate. Every effort was
made to recruit as many adult participants as possible.
Yet, a small sample size was still achieved with poten-
tial low statistical power. The vast majority of the Mal-
tese population are known to access social media plat-
forms (420,000 users out of 443,000 population) and
thus, with the usual provisos of selection bias inherent
in any form of survey, participation was dependent on
responder-driven dissemination with reasonable (albeit
impossible to exactly define) coverage. [16]. It needs
to be noted that both shortness of breath and fatigue
symptoms, that for this study were considered as Long
COVID symptoms, although these could have been the
result of anxiety and depression, respectively. Therefore,
we cannot exclude the possibility of over-estimation of
Long COVID. This was a cross-sectional study, hence
even though participants were instructed to provide an
indication of their anxiety and depression levels since
the end of summer, the scores provided are only indica-
tive of their mental health status at the point in time of
participation. Furthermore, more females participated
than males in the survey, a phenomenon already report-
ed where females tend to respond to surveys more than
males [41], however this might have led to responders’
bias. Considering that this study ran less than 2 months
from the Omicron variant dominance in Malta, all par-
ticipants reporting Long COVID had their acute infec-
tion during periods where the vaccines had substantial
effectiveness against COVID. Therefore, it is safe to say
that the Long COVID participants had breakthrough
infections whilst being ostensibly vaccine protected.
However, the sample size was small and does not nec-
essarily reflect the complete experiences, attitudes, and
perspectives of all the general adult population and
COVID-19 positive individuals in Malta. This small
size affected the ability to undergo regression analyses
and fully test the current hypothesis, therefore a larger
study is recommended. There is also the possibility of
self-reporting and recall bias, as with any survey. Ad-
ditionally, the occurrence of Long COVID among the
participants might have changed following the comple-
tion of this survey.

CONCLUSIONS

Long-term sequela of COVID-19 are becoming a
common occurrence among positive individuals, and it
appears that being previously healthy, and young does
not preclude suffering from Long COVID. Long CO-
VID is exacerbating mental health burdens with poten-
tial long-term consequences at an individual and a na-
tional level. Therefore, Long COVID and mental health
should be high up on the public health and policy mak-
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ers agendas to ensure timely management and preven-
tion of the associated debilitating consequences.
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