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Ab s t r ac t
Aim and objective: To assess the self-reported impact of coronavirus disease-2019 (COVID-19) pandemic on the different members of the dental 
team in public, private, and academic sectors in Malta.
Materials and methods: An anonymous online questionnaire on self-reported work and lifestyle changes was designed and administered. 
Since data were classified as categorical ranks, nonparametric tests were used to compare variables among the different dental team members.
Statistical analysis: Multiple-choice question and checklist responses were treated as qualitative variables and were compared among groups 
using the Chi-square test. Questionnaire data obtained from the Likert scale, in turn, were treated as categorical ranks and therefore assessed 
using the Kruskal–Wallis test. Results from all variables obtained from the questionnaire were compared among the different dental team 
members. A p <0.05 significance level was used for all the tests.
Results: Dental hygienists were significantly more anxious most of the time during the pandemic (p = 0.004). Furthermore, dental hygienists 
and associate dentists were significantly more anxious about contracting COVID-19 themselves (p = 0.005, p = 0.001) or one of their family 
members (p = 0.024 and p = 0.001). Both were also more anxious about not being able to work as much as they used to (p = 0.070, p = 0.008). 
Dental clinic owners presented significantly fewer work changes than associates (p <0.001).
Conclusion: All dental team members were affected by this pandemic regarding anxiety due to health concerns, financial burdens as well as 
abrupt work, and lifestyle changes. However, dental hygienists were significantly more affected by the pandemic than any of the other dental 
team members.
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In t r o d u c t i o n
Coronavirus disease-2019 (COVID-19) pandemic has brought 
about many changes in people’s lifestyle, work, and relationships. 
Due to the high rate of transmission of severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2), severe social distancing 
measures were introduced, including countrywide lockdowns, 
closing borders, asking people to stop visiting family members, 
and closing down of entertainment outlets including restaurants, 
bars, music/drama events, and the like.

Most workplaces were also impacted to some extent, and 
this is especially true for healthcare facilities. Despite the great 
recent advances in medical/dental equipment and stringent cross-
infection control measures in place in hospitals and clinics prior to 
the pandemic, this was still not enough to protect staff and patients 
from COVID-19, and hospitals and clinics had to undertake major 
overhauls to be able to safely treat patients again.1,2

The dental team was tremendously impacted as the nature of 
dental treatment puts the team at the highest risk of contracting 
and transmitting COVID-19.3,4 Transmission rates and routes 
of SARS-CoV-2 and possible transmission by asymptomatic  
COVID-19-positive patients made it impossible to safely treat 
patients routinely especially when the dental treatment provided 
generated aerosols—this occurring in most dental procedures.5,6 
Emerging evidence suggests that without adequate air ventilation 
or filtration systems, aerosolized viral particles can remain 
suspended in the air for long periods of time. Such particles can be 
inhaled by anyone present in the room during and after treatment 
until eventually, they settle down on all objects in the room.3
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These revelations brought about drastic changes both in 
the short and long term. Guidance documents were issued from 
several bodies advising against aerosol-generating procedures 
(AGPs) where possible while trying to provide timely urgent dental 
treatment safely with the use of personal protective equipment 
(PPE).7–9 Also present in the literature are a number of articles and 
systematic reviews about transmission routes and measures to be 
taken at dental clinics and about what needs to change for safely 
performing AGPs.5,10,11

In Malta, the dental community is small and composed mainly 
of dentists. In the last published document, there were 230 
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private health sectors, and at the University of the Country. 
All participants consented to the use of data derived from the 
completed questionnaires. This study was approved by the local 
Ethics Committee (Protocol number: DSG/2019-2020/009). The 
STROBE guidelines for cross-sectional studies and the Helsinki 
Declaration guidelines were also carefully observed during 
the research. Failing to submit the questionnaire was the only 
exclusion criterion. The data were collected between May 19, 
and May 30, 2020.

Questionnaire
To address the wider effects of the pandemic, an original anonymous 
questionnaire consisting of nine questions was developed to assess 
the various impacts of the pandemic on the different dental 
team members (Table 1). Some of the questions were similar to 
the DASS-21 questionnaire14 and were modified to address the 
impact of the pandemic on the dental teams’ lifestyle, work, and 
financial obligations. Five close-ended multiple-choice questions, 
two checklist-type questions, and two Likert-scale-style questions 
were included.15 The personal data collected could not identify 
specific individuals. This included gender and work description. 
After gathering required permissions, the questionnaire was first 
piloted and some minor changes were made, and then it was sent 
to the local dental associations and the public health unit as a link 
to an anonymous online questionnaire hosted by Google Forms. 
These were in turn distributed to all the members.

Responses were automatically gathered into Google Forms, and 
a data sheet was generated in Microsoft Excel. These data were then 

registered dentists in Malta (36% female), 100 dental assistants, 
and 21 registered dental hygienists.12 These numbers have now 
increased slightly since the latest published document in 2015. Most 
dentists work in private practice with a fee-per-item remuneration 
that patients pay out of pocket. The services provided for free for 
the population are preventive and emergency services. Restorative 
treatments are only provided for people who are on social benefits 
or diabetic patients. As a result, most people have to seek treatment 
privately and dental insurances are still uncommon in Malta.13

Little is known and documented, however, about the impact 
that the pandemic had on the different dental team members 
who on one hand are stressed about the possibility of contracting 
and transmitting SARS-CoV-2 and on the other hand, understand 
that timely dental emergency treatment is vital and that they also 
have financial obligations to fulfil. In this context, standardized 
questionnaires of self-reported stress currently available are not able 
to assess the wider effects of the pandemic on dental team members, 
which include lifestyle changes, dealing with financial obligations, 
retaining staff members, and coping with the pandemic.

Thus, the aim of this study was to assess the self-reported impact 
of the COVID-19 pandemic on the different members of the dental 
team, working in private clinics, in public service, and at university.

Mat e r ia  l s a n d Me t h o d s

Sample
This cross-sectional population study was conducted in Malta, 
on different members of the dental team working in public, 

Table 1: COVID-19 questionnaire for dental team members

Category Questions Type of answers

Demographics Gender Multiple-choice answer

Choose which descriptions fit your work as a dental professional Multiple-choice answer

Current work What is your current clinical work situation? Multiple-choice answer

Thinking now about patients coming to your clinical workplace at the present.  
Which of the following measures have you implemented or plan to implement?  
(tick all that apply)

Checklist with answers

If a patient in severe pain is potentially infected with COVID-19 (answered yes to  
symptom questions/recent contact with COVID-19 case/has fever) how do you  
plan to deal with the situation?

Multiple-choice answer

Financial obligations If you are a practice owner, do you currently have issues with meeting your business 
financial obligations such as employee wages, clinic rent, and clinic loans?

Likert scale type: 1–5

Lifestyle changes Have you had to make any major lifestyle changes because of your work? Yes/no

If yes, what changes did you make? Checklist answer

Mental and emotional 
well-being

I feel anxious most of the time Likert scale

I am anxious about contracting COVID-19 Likert scale

I am worried that one of my family members contracts COVID-19 Likert scale

This has affected my personal relationship with my partner Likert scale

This has affected my relationships with family Likert scale

This has affected my relationships with friends and work colleagues Likert scale

I worry about not being able to work as much as I used to Likert scale

I feel obliged to work somewhere else to alleviate my financial burdens Likert scale

I don’t like not knowing how and when this will end Likert scale
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cleaned and coded. A reminder was sent to the participants after 
5 days but no incentives were offered to participate in the study.

Statistical Analyses
The minimum sample size was previously calculated with the 
uncorrected Chi-square to give the study a statistical power of 
80% within a significance level of 5%. Multiple-choice question 
and checklist responses were treated as qualitative variables 
and were compared among groups using the Chi-square test. 
Questionnaire data obtained from the Likert scale, in turn, were 
treated as categorical ranks and therefore assessed using the 
Kruskal–Wallis test. 

Results from all variables obtained from the questionnaire were 
compared among the different dental team members [i.e., dental 
technologists (DT), dental hygienists (DH), dental surgery assistants 
(DSA), and dental surgeons (DS)]. Additional comparisons were also 
assessed between dentists who are dental clinic owners vs associate 
dentists, academic vs nonacademic participants and gender.

A p <0.05 significance level was used for all the tests. All 
statistical analyses were performed with the same software (SPSS 
22.0; SPSS Inc., Chicago, Illinois, United States).

Re s u lts

Dental Team Members
The questionnaire was sent out to 324 participants from different 
associations, namely the Dental Association of Malta and Dental 
Public Health Unit (243 members), the Dental Surgery Assistants 
Association of Malta (44 dental surgery assistants), and the Malta 
Association of Dental Hygienists (31 dental hygienists). This 
questionnaire was sent out to a quasi-total population of dental 
team members in this small country. A total of 105 members of the 
dental team completed the questionnaire. The highest number 
of participants were dentists 69.6% (n = 73). This was expected as 
there are many more dentists registered in this country than any 
other member of the dental team. There are 13 dental hygienist 
participants and 17 dental surgery assistant participants in the study.

The vast majority of participants has been impacted by the 
pandemic and has had to make significant changes to their work 
environment, type of patients seen, and to their personal lifestyle. 
Only four participants answered that they were still seeing all 
patients with dental disease. About 68% (n = 70) of participants 
were seeing only urgent or true emergency cases, while 25.2% 
(n = 26) stopped seeing and treating patients completely (Fig. 1).

Statistically significant differences were found between those 
dental team members still treating patients and those having 
stopped treating patients. All dental hygienist respondents (n = 12) 
stated that they are not treating patients at all, while all dental clinic 
owners reported still treating patients (n = 41).

The remaining question responses were similar for the different 
team members. Most participants (70.5%, n = 74) reported making 
major lifestyle changes because of their work during the pandemic. 
The most common change reported was “not meeting family and 
friends,” selected by 72.7% of the participants who answered “yes” 
to major lifestyle changes. Moreover, 11.7% of participants moved 
out of their homes because of vulnerable family members within 
the household, while a further 20.8% isolated themselves from their 
family members within the same household.

Participants were also asked which measures they implemented 
already or were willing to implement to be able to treat patients. The 
most common measures chosen by more than 70% of respondents 

were “take patient temperature on arrival,” “allow only patient to 
attend (no accompanying persons, except with children),” and 
“keep patients waiting off premises until you are ready to see them.” 
“Call patients a day in advance and ask if they have symptoms of 
COVID-19” was chosen by 65.6% of participants while only 23.7% 
would request patients to take a preoperative COVID-19 nasal 
swab. Just over half of the respondents stated that if a patient 
who is potentially COVID-19 positive is in severe pain, they would 
prescribe analgesics and antibiotics and treat the patient when the 
patient recovers (Fig. 2).

The final set of questions in the questionnaire was about 
the participants’ emotional well-being and stressors during 
the pandemic. Several significant differences were found in the 
responses of participants in different groups. Hygienists were 
significantly more anxious (p = 0.04) and hygienists and associate 
dentists were also more anxious than clinic owners with most 
choosing agree or strongly agree to the statement “I am anxious 
most of the time” (p = 0.09 and p = 0.014, respectively). Hygienists 
and associate dentists were also significantly more worried about 
contracting COVID-19 themselves (p  =  0.005 and p  =  0.001, 
respectively, (Fig. 3). Both groups were also worried about one of 
their family members contracting COVID-19 (p = 0.024 and p = 0.001, 
respectively). The same groups were also more anxious about not 
being able to work as much as they used to previously (p = 0.070 and 
p = 0.008, respectively) considering to work elsewhere to alleviate 
their financial burdens (p = 0.013). Dental assistants were the least 
concerned with not being able to work as much as they used to  
(p <0.001, (Fig. 4). Responses differed significantly between all 
dental team members with regard to their relationship with their 
partner being affected due to the pandemic. Dental clinic owners 
reported being the least affected by this (p = 0.012).

Dental Clinic Owner vs Associate
When practice owners were asked whether they have any difficulty 
meeting their business financial obligations, there was a good 
number, 36.9% (n = 21), who reported that they have “bad-to-severe 
financial issues” choosing 4 or 5 from a Likert scale of 1–5 with 5 
being “severe financial issues.”

Practice owners and associates differed significantly with regard 
to their stand on treating patients (p =  0.000) with none of the 
dental clinic owners stopping to practice completely.

Fig. 1: Current clinical situation of all participants
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Associates were also stressed about working less but are less 
willing to risk infection than clinic owners.

Academic vs Nonacademic
There were only four full-time academics and seven part-time 
academic respondents. When academic vs nonacademic groups 
were compared, responses were very similar with the only 
significant difference being their current working situation such 
that 45% of academics were not seeing patients at the clinic 
(p = 0.001).

Gender
Gender comparisons resulted in significant differences in the 
current working situation where more females stopped seeing 
patients during the pandemic when compared to males (p = 0.022). 
Female participants were also significantly more anxious about 
contracting COVID-19 (p = 0.006) and also felt more obliged to try 
and work somewhere else for financial reasons (p = 0.009).

When asked about the number of measures currently being 
undertaken or planned measures to prevent contracting COVID-19 
at their clinic when treating patients, females reported taking more 
measures than males (p = 0.014).

Di s c u s s i o n
This cross-sectional study aimed at assessing the self-reported 
outcomes of the impact of the COVID-19 pandemic as well as any 
professional and lifestyle changes. Results indicated that many of 
the participants were considerably affected by the pandemic and 
had to make significant changes to their work, workplace, and 
their personal life. The time period of this questionnaire reflects 
a time period when some COVID-19 measures were being lifted 
in the country of this study. There still were, however, protection 
requirements and social distancing restrictions in place. Due to 
the small population of the country, the present results can be 
considered as representative of group of all dental professionals 
and are in accordance with a previous study stating changes in oral 
health services due to COVID-19.1–3

Besides the abovementioned general findings, this is the first 
study addressing differences in the impact of the pandemic among 
dental team members. In this context, the most severely affected 
herein were dental hygienists, who entirely stopped seeing patients 
during the pandemic. Studies show that as dental hygiene practice 
routinely involves the use of ultrasonic instruments, thereby AGPs 
lead to a higher risk of COVID-19 transmission. Furthermore, the 
nature of their work precludes them from using rubber dam 
isolation and treatment directly involves soft tissues, generating 
blood, and saliva-aerosolized particles. Hand instrumentation, 
therefore, is one of a few work alternatives for dental hygienists 
during the pandemic. Dental hygienists and associate dentists 
reported the highest anxiety levels with regard to not being able to 
work as much as they used to. Both of the aforementioned groups 
work for clinic owners and therefore are not the primary decision-
makers. In addition, these same groups reported significantly higher 
anxiety levels regarding fear of themselves or a family member 
contracting COVID-19. 

More than 70% of the participants reported that, in agreement 
with the local published guidelines, they were taking the necessary 
measures before treating patients. This is in accordance with a 
previous study in the literature.4 Most of the participants chose 
four out of five measures offered in the questionnaire. Among the 

Fig. 2: Management of a potentially COVID-19-positive patient

Fig. 3: Fear of contracting COVID-19 among different dental team 
members (Kruskal–Wallis p =  0.003). *Significant pairwise difference 
(p <0.05)

Fig. 4: Worry about not being able to work as much as before in different 
dental team members (Kruskal–Wallis p = 0.002). *Significant pairwise 
difference (p <0.05)
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answers, the least chosen by participants was “taking a preoperative 
nasal swab,” which is in agreement with the lack of acceptance of 
swabbing by dental patients described in the literature.16 For this 
reason, the aforementioned citation also suggests saliva-based 
PCR tests as an alternative to swabbing for dental patients. On the 
contrary, there were a quarter of the participants who still planned 
to implement this measure in the future.

Participants were also very hesitant about treating a potentially 
COVID-19-positive patient in severe pain, with the vast majority 
stating that they would either postpone treatment until the patient 
is healthy or refer him/her to the hospital for treatment. This 
could be due to the participants not feeling well-equipped with 
adequate PPE4,10,11 and/or adequate clinic ventilation systems to 
treat potentially-positive/positive patients safely.

Dental surgery assistants were the group that was least concerned 
about not working as much as before. However, it is pertinent to note 
that most of the participants in this study are assistants who work in 
public service or university as their primary job. This means that their 
job security and salary were not greatly affected by the pandemic. For 
a similar reason, academics have reported seeing significantly fewer 
patients during the peak of the pandemic, which could be probably 
as a result of needing to focus on the sudden changes happening at 
the university, ensuring their salary as faculty members. As expected, 
however, most practice owners had to keep treating patients to make 
sure that they cater for patient needs but also to fulfil their financial 
obligations that had been severely impacted. Clinic owners also 
reported being the least affected by relationships with their partners. 
This could be due to them already being established and living with 
their partners for a while before the pandemic, and there was a little 
perceived change in the relationship.

This is also the first study to report significant differences 
between genders regarding self-reported stress due to the pandemic. 
In the present results, female dental team members reported more 
anxiety and fear of contracting COVID-19 themselves and one of their 
family members and also reported taking more measures to combat 
COVID-19 at their workplaces than male counterparts. More females 
stopped working than males and consequently reported more 
anxiety about not earning as much as before. This may be explained 
by the fact that schools in the country of this study were also closed 
at the time of the pandemic and several females who are mothers 
felt compelled to stay home with their children. 

This pandemic brought about changes in work protocols and 
clinic designs as well as personal lives of all dental team members. 
The pandemic is leading to changes in the present and future of 
dentistry, and it will be challenging to practice safely unless major 
overhauls are made. On the contrary, several routine and technical 
changes are currently being made in dental clinics to address 
these concerns as the pandemic develops further; future long-
term studies would be recommended to determine the benefits 
of those changes in the practice of dental team members in their 
self-reported stress outcomes.

Despite performing a sample size calculation, the major 
limitation of this study is the small sample size, even though the 
questionnaire was sent out to all DT, DH, DSA, and DS in the country. 
The numbers, however, reflect the size of this country, which is small, 
geographically isolated, and has a unique context.

Co n c lu s i o n
All dental team members were affected by this pandemic, and this 
brought about a lot of anxiety due to health concerns, financial 

burdens, and abrupt changes. Postponing routine treatments, 
checkups, and preventive measures until after the pandemic will 
have significant implications on the oral health of communities 
worldwide, increasing the burden of disease with a toll on health, 
economy, and quality of life.

Cl i n i c a l Re l e va n c e

Scientific Rationale
COVID-19 pandemic is affecting healthcare professionals. However, 
little is known about differences in the impact that the pandemic 
had among different dental team members.

Principal Findings
Dental team members are anxious and stressed about the 
pandemic. Dental hygienists are significantly more anxious and 
feel most at risk doing AGPs.

Practical Implications
Better PPE should be provided and clinic facilities should be 
improved so that dental team members can safely practice routine 
dentistry, especially dental hygienists who cannot use rubber dam 
for AGPs. Psychological support should be considered to support 
the dental team members to deal with their anxiety. 
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