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Abstract

Introduction: Non-communicable diseases (NCDs) have
been a global epidemic long before the advent of COVID-19.
Understandably, with the onset of COVID-19, health priori-
ties shifted. The aim of this study was to explore the impact
of COVID-19 through attitudes and experiences on the
health and well-being of the Malta adult population suffer-
ing from NCDs, a year into COVID-19. Methods: An anony-
mous survey was distributed online between February 1 and
26, 2021 using Google Forms’. This assessed the impact of
COVID-19 on medical care, intention to take a COVID-19 vac-
cine, and whether COVID-19 was acquired. Quantitative and
qualitative analyses were performed. Results: Out of the
1,034 participants, 34.82% (95% Cl, 31.97-37.77; n = 360) re-
ported to suffer from NCDs (single NCD, n = 276; 2 NCDs, n =
56; 3 NCDs, n = 28) with 6.94% (95% Cl, 4.71-10.09) of these
reported acquiring COVID-19. Since COVID-19, the NCD pop-
ulation visited the general practitioners less (47%) than
those without NCDs (32%) (p < 0.001). With a consensus of
concern and fear, “l rather skip check-ups than risk getting

COVID-19in waiting room or clinic.” Postponement and can-
cellations of medical appointments were reported: “had to
do blood tests privately as health centre was not doing
them” and “delayed treatment and still awaiting further ap-
pointments that were postponed more than once.” The ma-
jority intended to take COVID-19 vaccine. Conclusions: It is
clear that individuals with NCDs have experienced a general
negative effect on their medical care. It's recommended that
a dual action strategy is embraced to ensure that both NCDs
and COVID-19 are treated simultaneously, leaving no one

behind. ©2021 The Author(s).

Published by S. Karger AG, Basel

Introduction

Non-communicable diseases (NCDs) have been a
public health concern for decades and constitute a sub-
stantial global burden [1]. NCDs are a collection of chron-
ic diseases, such as cardiovascular disease, stroke, cancer,
diabetes, and mental health illness, that are responsible
for high population morbidity and mortality. The year
2020 saw the emergence of novel coronavirus severe acute
respiratory syndrome coronavirus-2 (SARS-CoV2, with
the disease referred as COVID-19) that brought the world
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to a standstill, with a number of healthcare systems col-
lapsing [2, 3]. The mode of transmission of COVID-19 is
through direct contact or indirect contact with infected
individuals through infectious respiratory droplets, se-
cretions, or saliva. Respiratory droplets transmission can
occur as far as 1 m, while indirect infectivity can occur by
having contact with a contaminated surface or object/s.
Practicing regular hand hygine and wearing masks are
protective ways to avoid contracting the virus [4].

SARS-CoV2 has been described to have an envelope
with spike glycoprotein that enables the virus to enter hu-
man cells (through angiotensin-converting enzyme 2 -
ACE2). This is also responsible for host-to-host transmis-
sion [5]. The ACE2 can be found in a number of different
epithelium although ACE?2 is mostly found in the human
respiratory system. The activation of ACE2 increases pro-
inflammatory responses [6]. Hence, individuals suffering
from severe COVID-19 might have an imbalance in the
ACE2 activation pathways, with an increased pro-inflam-
matory response [7].

Governments and public health authorities around the
world instituted containment measures to slow down vi-
ral spread, drastically shifting health priorities. These
measures have been anticipated to result in a multifaceted
adverse effects upon the NCD population, through poor
medical care and negative behavioural outcomes [8].

The European country of Malta (457,267 population)
situated in the middle of the Mediterranean Sea reported
the first COVID-19 case on March 7, 2020 [9]. Viral
spread in Malta was well controlled during the first wave
but poorly so during the second wave and to date (March
2021) [9, 10]. The aim was to explore the impact of CO-
VID-19 through attitudes and experiences on the health
and well-being of the Malta adult population suffering
from NCDs, a year into COVID-19 pandemic. These data
provide an understanding of the impact of COVID-19 on
the NCD population’s medical care and help us identify
whether future targeted action plans are required.

Materials and Methods

An anonymous survey was designed by the authors targeting
the adult population of Malta (a copy found as online suppl. Ma-
terial; see www.karger.com/doi/10.1159/000519570 for all on-
line suppl. material). At the time the survey was distributed
(February 2021), Malta was experiencing a high positivity and
mortality rate. However, the vaccination roll-out was progress-
ing quicker than anticipated, with the majority of the healthcare
workers, nursing homes, and individuals aged 70+ years already
been vaccinated with 1 dose/fully vaccinated/recieved invitation
for vaccination.
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The questionnaire gathered participants’ socio-economic data.
It assessed for the impact of COVID-19 on their medical care by
noting whether the participants visited their general practitioner
(GP) less often than before COVID-19 and the reason for this. The
participants were asked to note down if they suffered from any of
the following NCDs: heart problems, high blood pressure, stroke,
type 2 diabetes, type 1 diabetes, respiratory problems, thyroid
problems, kidney problems, circulation problems and mental
health conditions. Participants were allowed to choose more than
one NCDs as well as note down any other concurrent disease/s not
mentioned. This study also assessed whether their NCD manage-
ment was impacted by COVID-19 through postponed or cancelled
medical appointment/s or for other reasons. Questions on wheth-
er COVID-19 was acquired and the intention to take COVID-19
vaccine were also asked. The survey was distributed through social
media (Facebook and LinkedIn) between February 1 and 26, 2021
by using Google Forms® platform.

Data Analyses

The data gathered were extracted to a spreadsheet and then
transferred to statistical software (IBM Corp. Released 2012. IBM
SPSS Statistics for Windows, version 21.0; IBM Corp., Armonk,
NY, USA) for descriptive analyses. All data gathered in the survey
were in a categorical format. Descriptive analyses performed in
this study were measures of frequencies through the count func-
tion and percentage calculations. These calculations were used to
construct figures and tables as well as identify any differences be-
tween categories. Categorical comparisons hypothesis was tested
statistically by using the y test. A p value of <0.05 was considered
as statistically significant. For the prevalence results, the corre-
sponding 95% confidence intervals were also worked out.

Qualitative analysis was performed on participants’ comments
on their medical care experience/s during the COVID-19 pandem-
ic. Common themes were identified and reported. Ethical clear-
ance was obtained from the University of Malta Research Ethics
Committee (ID: 7712_31012021). Participants provided consent
when opting to participate in the survey.

Results

A total of 1,034 participants responded to the online
survey, out of which 34.82% (95% CI, 31.97-37.77; n =
360) reported to suffer from NCDs. The occurrence of a
single NCD was reported by 26.69% (95% CI, 24.08-
29.47; n = 276), 2 concurrent diseases by 5.42% (95% CI,
4.18-6.98; n = 56), and 3 concurrent diseases by 2.71%
(95% CI, 1.86-3.90; n = 28). Hypertension (n = 69; 6.67%)
and mental disorders (1 = 60; 5.80%) were the common-
est occurring single NCDs. The combination of hyper-
tension and mental disorders (n = 10; 1%), heart prob-
lems and mental disorders (n = 10; 1%), and hyperten-
sion and type 2 diabetes (n = 10; 1%) were the
commonest concurrent NCDs. Some participants also
reported that they suffered additional NCDs than those
noted in the survey. The most common NCDs were fi-
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Table 1. Distribution of the sociodemographic characteristics across the participants with reported chronic diseases

Sociodemographic variables Single disease Two NCDs Three NCDs p value
(n=276), % (n=56), % (n=28),%
Gender
Male 25.72 2143 35.71 0.1
Female 74.28 78.57 60.71 ’
Age groups, years
18-19 3.62 3.57 0.00
20-29 13.04 7.14 0.00
30-39 19.93 19.64 14.29
40-49 23.19 16.07 21.43 <0.001
50-59 21.38 26.79 28.57 ’
60-69 12.68 14.29 17.86
70-79 5.80 12.50 17.86
80 and above 0.36 0.00 0.00
Education level
Up to secondary school 16.67 10.71 25.00
Up to sixth form 15.58 3.57 14.29 001
Undergraduate degree 3442 42.86 25.00 ’
Postgraduate degree 3333 42.86 35.71
Employment status
Employed 67.75 64.29 60.71
Unemployed 0.72 3.57 3.57
Student 9.06 5.36 0.00 <0.001
Retired 14.49 19.64 32.14
Stay at home 7.97 7.14 3.57

NCDs, non-communicable diseases.

bromyalgia (n = 5; 0.48%), neurological problems (n = 4;
0.39%), high cholesterol (n = 8; 0.77%), and polycystic
ovarian syndrome (n = 4; 0.39%). Online supplementary
Table 1 presents the different NCD combinations that
were reported by the participants, while Table 1 illus-
trates the socio-economic characteristics of the partici-
pants with NCDs. Of note, the occurrence of NCDs was
reported from a young age (18-19 years), which itself is
of public health concern.

Impact of Medical Care during COVID-19

A reduction in GP visits was reported by participants
suffering from NCDs (47%) compared to those without
NCDs (32%) (p <0.001). A number of reasons were iden-
tified for this reduction, as shown in Figure 1. In general,
a reduction in sick days was reported across the partici-
pants, coinciding with social distancing and hand hygiene
advocacy as well as the shifting to remote work by most
of the participants. However, concern and fear of acquir-
ing the viral infection if visiting the doctor or leaving the
house was significantly observed, especially among those
with NCDs (p < 0.001). This was further expressed by

Effect of COVID-19 on Non-
Communicable Disease Population

participants reporting “I rather skip check-ups than risk
getting COVID-19 in waiting room or clinic”; “I have
skipped routing tests to avoid any contacts. I have only
visited the dentist as I had no other options”; and “I am
still waiting for the vaccine to go to my dentist and oph-
thalmologist.”

It was observed that COVID-19 had a negative impact
on the healthcare system and consequentially on the
medical care especiallyamong those with NCDs, as shown
in Figure 2. Postponement of appointments was mostly
observed for those suffering from 3 concurrent NCDs
when comparing with those without any NCDs (single
NCD 17%; 2 NCDs 34%; 3 NCDs 50%; No NCDs 7%; p <
0.01). Indeed, it was reported, “delayed treatment and still
awaiting further appointments that were postponed more
than once”; “awaiting operation, due to COVID-19 sev-
eral operations were cancelled and thus I need to wait for
a longer time”; and “I usually visit my oncologist every 6
months. I already missed 2 visits.” This led to a number
of participants resorting to private paying services for
consultations “I had to go privately” and for blood testing
“had to do blood tests privately as health centre was not
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Reasons for visiting GP less often than before pandemic by presence and absence of non-communicable diseases (NCDs)
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Fig. 1. Different reasons as to the reduction in GP consultation during COVID-19 by the study’s participants
(staked bar charts). GP, general practitioner; NCDs, non-communicable diseases.
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Fig. 2. Impact of COVID-19 on medical care among the study participants (bar graphs). NCDs, non-communi-
cable diseases.

doing them.” Of note, a proportion of the participants Intention to Take COVID-19 Vaccine

suffering from NCDs acquired the viral infection of CO- The majority of the participants reported an intention
VID-19 (6.52% of the single diseases; 8.93% of the 2 to take the COVID-19 vaccine (75.39%; 95% CI, 72.66-
NCDs; 7.14% of the 3 NCDs). 77.93), while a proportion had taken the vaccine already
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Intention to take vaccine by presence/absence of non-communicable diseases (NCDs)
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Fig. 3. Intension to take COVID-19 vaccine 0
among the study’s population according to
the presence or absence of NCDs (staked
bar charts). NCD, non-communicable dis-
ease.

Single NCD (n = 276
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Presence/absence of chronic diseases
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B Yes B No W Already took it

(12.99%;95% CI, 11.06-15.19), as shown in Figure 3. Con-
cerns about the vaccine’s safety and long-term side effects
were the primary reasons for the small proportion of the
individuals that showed reluctancy to take the vaccine.

Discussion

It has been a year since COVID-19 pandemic took the
world hostage, exponentially burdening individuals,
healthcare systems, and countries. Like the rest of the
world, a number of restrictive measures were instituted
as COVID-19 spread through the Maltese islands, includ-
ing the cancellation and postponement of healthcare ap-
pointments [9, 11]. This coincides with the experiences
shared by our study’s participants. Of concern is the fact
that participants reported that they were still pending ap-
pointments (in February 2021), considering that health-
care services were gradually made operational during late
Spring and early Summer of 2020 [12]. Resorting to pri-
vate clinics for consultations or blood testing is a concern
since this is a clear example of health inequalities. While
the privileged individuals within the upper social gradi-
ent can afford such healthcare services, the less advan-
taged population within the lower social gradient may
not. It is known that NCDs are more likely to be prevalent
within the low socio-economic groups [13]. Hence, the
presence of health inequalities is anticipated to result in
disease progression and development of complications
within the less privileged population. Inevitably this con-

Effect of COVID-19 on Non-
Communicable Disease Population

tributes to an increased burden on the population’s
health, emergency healthcare system, and the economy.
Besides, the population suffering from NCDs have been
reported to be more susceptible to COVID-19 complica-
tions should they become infected [14]. In fact, CO-
VID-19 admission rates to hospital and intensive care
units were reported to be predominant among those suf-
fering from chronic diseases, even within Malta [15-17].

This study observed that individuals did not feel safe
and expressed concern at the prospect of leaving their
homes to seek medical care or attend medical consulta-
tions. Such personal decisions are expected to have a neg-
ative repercussion on the short- and long-term treatment
of NCDs. It is worth noting that during this study’s time
period (February 1 till 26, 2021), Malta was experiencing
a high daily positive cases (average daily cases of 31 per
100,000) and deaths (total of 46 deaths) [18]. It is antici-
pated that such limited healthcare access will also have a
negative impact on screening for newly diagnosed or at-
risk populations. This will increase the incidence of NCDs
and propensity for complications.

Both hypertension and mental health disorders were
common occurrences among this study NCD population.
Although recall bias cannot be excluded, the fact that the
participants noted the presence of such medical problems
merits attention. Indeed, a pre-COVID-19 national study
conducted among Maltese adults has already reported a
substantial prevalence for both diseases (hypertension
30.12%; depression 17.15%) [19, 20]. Hence, disruptions
of healthcare services along with self-isolation measures
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are expected to have aggravated such problems. Further-
more, it has been reported that since the onset of CO-
VID-19, the burden of mental health among populations
has heightened [21]. Therefore, it is envisaged that mental
health problems among the population are worse than
previously recorded and merit urgent action.

On a positive note, it was clear that the study’s partici-
pants expressed a definite intention to take the COVID-19
vaccine, within minimal vaccine hesitancy. This attitude
illustrates that the general adult population has accepted
the COVID-19 vaccine and has understood its impor-
tance. Indeed, the COVID-19 vaccine has been labelled as
the “magic bullet” against the pandemic [22].

Implications for Policy and Practice

Focussing on just COVID-19 is set to cause major neg-
ative repercussions. Hence, a dual action plan is required
to target both COVID-19 and NCDs [16]. It is acknowl-
edged that COVID-19 has added an additional burden to
the population and healthcare services. However, NCDs
have been declared a global epidemic long before the onset
of this pandemic. It is essential that public health authori-
ties along with healthcare services embrace a dual action
plan also known as a syndemic approach. Such an ap-
proach will ensure that both epidemics (COVID-19 and
NCDs) are managed in an adequate manner and prevent
complications. This should also include psychological and
social assessments. Preventive actions should be set up,
including screening for the development of new onset
NCDs and/or long COVID-19 syndrome among those
having acquired COVID-19 [16, 23]. Such screening strat-
egies should be available from a young age, since as ob-
served in this study, occurrence of NCDs is evident from
young adulthood. One needs to appreciate that not every
country/region/state may have the infrastructure or hu-
man resources to set up such an approach. Nonetheless, it
is essential that NCDs are brought back to the health agen-
da and targeted with the resources that are available.

Study Strengths and Limitations

The distribution of the survey through social media
appeared to have been well accepted by the adult popula-
tion, managing to capture a good proportion of adults
across different socio-economic strata. However, a low
response was achieved across the older age groups (60+
years), possibly due to lack of social media accounts or
information technology illiteracy. Nonetheless, consider-
ing that public health preventive interventions should
target the young adult generation to enhance the quality
of life and decrease long-term complications, this study
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provides a satisfactory insight on impact of NCDs during
COVID-19. This was a self-reported survey and suscep-
tible to self-reporting and recall bias. Furthermore, since
the survey was available on social media and anonymous
data were gathered, anyone from across the globe could
have accessed the survey and participated.

Conclusions

The COVID-19 pandemic is here to stay for the fore-
seeable future, but the epidemic of NCDs has been with
us for decades. It is clear that individuals with NCDs have
experienced a general negative effect on their health care,
while embracing vaccination. It is recommended that a
dual action strategy is embraced to ensure that both
NCDs and COVID-19 are treated simultaneously.
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