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A B S TRACT   
BACKGROUND: In December 2019, the novel severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) was 
identified in Wuhan, China. By February 2020, the virus had spread to Europe and was subsequently transmitted 
worldwide. Italy was the fifth-most affected country worldwide and the fourth-most affected country in Europe. Be-
ginning on February 23rd, 2020, the Italian government suspended all teaching activities in schools and universities.
METHODS: In 2020, an anonymous questionnaire was administered to dental hygiene students in the Emilia Romagna 
Region, one of the most severely affected regions in Italy. The survey evaluated the effects of the coronavirus disease 
2019 (COVID-19) pandemic on educational activities and training among students, as well as its emotional consequenc-
es. In 2022, the questionnaire was administered to students in the same University courses. Considering the 3-year 
duration of the course, some respondents to the first survey were working during the second survey, whereas others were 
scheduled to graduate soon. This survey evaluated the emotional impact of the pandemic on recent graduates and future 
dental hygienists; it also explored the potential influences of emotions, such as anxiety and anger, in the workplace.
RESULTS: In total, 39, 48, and 41 respondents experienced quite intense/intense, moderate, or mild anger, respectively. 
The proportion of respondents experiencing anger increased from 46% in 2020 to 67.7% in 2022 (128 of 189). Anger and 
anxiety persisted at 2 years, as evidenced by responses to the second survey conducted in 2022, although the proportions 
differed compared with 2020.
CONCLUSIONS: Changes in anger and anxiety among students over time should be monitored. Furthermore, it remains 
unclear whether anger among students can be replaced by positive emotions after entry into the workforce, suggesting 
compensation for their efforts. If negative emotions persist, new workers may exhibit emotional responses and aggressive 
social behaviors.
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places.7, 12-14 During interactions between pa-
tients and dental hygienists or dentists, patients 
cannot wear a face mask, which is the main 
personal protective device. Thus, when patients 
speak, they emit potentially infected aerosols that 
remain suspended in the air. When the operator 
uses the main working instruments, such as ul-
trasonic scalers with cavitation effects, turbines, 
and micromotor-mounted contra-angle handpiec-
es, the patient’s aerosols and saliva are intercept-
ed and contained within the air-water jet of the 
instruments. Consequently, a potentially infected 
patient’s saliva and aerosols can be expelled into 
the surrounding environment at a high speed.14

If the first operator and dental assistant do not 
wear masks properly, or if the masks have re-
duced filtering capacity, these individuals would 
be the first practitioners at risk of contracting 
COVID-19, considering that their working dis-
tance is 25-45 cm from the patient’s mouth. A 
March 2020 article in The New York Times re-
ported that dental hygienists and dentists had 
100% and 95% risks of contracting COVID-19, 
respectively.15 If the operating unit is exited 
while it contains contaminated disposable pro-
tective clothing or gowns, there is a risk of con-
tamination affecting surfaces in other areas not 
directly exposed to COVID-19 (such as the sec-
retariat and waiting room). Furthermore, inad-
equate ventilation and incomplete air exchange 
in operating units before the next patient enters 
may lead to exposure among subsequent patients 
if a previous patient carried COVID-19.

In summary, COVID-19 transmission in the 
dental environment can occur through four main 
routes,16, 17 including direct exposure to respira-
tory secretions containing droplets, blood, saliva, 
or other materials from the patient; indirect con-
tact with surfaces and/or instruments; inhalation 
of viruses suspended in the air; and mucosal (na-
sal, oral, and conjunctival) contact with droplets 
containing infections and aerosols produced by 
dental procedures.

During the lockdown period between March 
and May 2020, although dental activities were not 
suspended, the workflow was reduced due to the 
travel ban except in emergencies.5 Therefore, de-
ferrable dental care was postponed, and only urgent 
services were provided. This reduced workflow 

In December 2019, the novel severe acute 
respiratory syndrome-related coronavirus 

(SARS-CoV-2) was identified in Wuhan, China. 
By February 2020, the virus had spread to Eu-
rope; it eventually was transmitted worldwide. 
On March 11th, 2020, the World Health Organi-
zation declared a pandemic alert.1

Italy was the fifth-most affected country 
worldwide and the fourth-most affected in Eu-
rope. The most affected areas of Italy were 
Northern regions, such as Lombardy, Veneto, and 
Emilia Romagna.2 Teaching activities in Italian 
schools were suspended on February 23rd, 2020, 
even before the global pandemic alert had been 
declared.3, 4

Several measures were implemented to flatten 
the contagion curve and reduce the burden on 
public hospitals due to coronavirus disease 2019 
(COVID-19), including flight constraints, border 
closures, and the interruption of non-essential 
activities. Subsequently, self-isolation, move-
ment restrictions, and a complete lockdown were 
eventually instituted.5

COVID-19 is caused by a single-stranded 
RNA virus that belongs to the β-coronavirus ge-
nus. Transmission of the coronavirus between 
humans occurs directly through airborne saliva 
droplets or indirectly through contact.6, 7 Air con-
tamination occurs through Flügge microdroplets 
and aerosols emitted during speaking, exhaling, 
coughing, and sneezing. Indirect transmission oc-
curs through contact with contaminated surfaces 
followed by touching the eyes, nose, or mouth.6, 7 
Saliva plays a crucial role in the spread of infec-
tion because it can be contained in aerosols di-
rectly emitted near another individual; it can also 
land on (and thus, contaminate) surfaces.6, 7

The typical incubation period for SARS-
CoV-2 is 1-14 days. The most common clinical 
manifestations of COVID-19 are cough, fever, 
and dyspnea. Additionally, patients may expe-
rience diarrhea, anosmia, dysgeusia, skin mani-
festations, or no symptoms. Notably, the incuba-
tion period and clinical manifestations can differ 
among SARS-CoV-2 variants.8-11

Due to airborne transmission of the virus and 
the nature of dental procedures, dental clinics 
have been associated with the highest risk of 
COVID-19 transmission among various work-
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was an inability to access facilities designated 
for internships, such as hospitals, outpatient 
clinics, and affiliated facilities, due to severe 
restrictions and access limitations. Some facili-
ties were solely designated for the treatment of 
COVID-19 patients; others were COVID-19-free 
but had to safeguard existing activities from po-
tential disease spread. Second, there was a lack of 
mentors in the health and medical fields because 
these individuals often served as frontline work-
ers managing the pandemic, which placed them 
at high risk of disease spread. Third, there was 
concern regarding student safety when internship 
activities were conducted in environments where 
students were exposed to at-risk patients, which 
would contribute to a higher contagion curve. 
Fourth, there was a shortage of patients because 
non-urgent medical services were postponed or 
suspended, leading medical and health activities 
to predominantly focus on COVID-19 patients or 
individuals requiring urgent care. This shift made 
it challenging to organize regular activities for 
students who required experience in other areas. 
Specifically regarding dental hygiene students, 
we previously discussed the increased risk of 
COVID-19 in the dental sector.7, 12-15 Considering 
that the services provided by dental hygienists 
are not urgent, the nationally regulated suspen-
sion of clinical placements was a sensible choice.

Professional degree programs heavily rely on 
practical internships, which provide students with 
the opportunity to apply their classroom knowl-
edge and refine their behavioral, clinical, and 
manual skills. Considering the inability of students 
to attend internships in the traditional manner, af-
ter endorsement by the National Commission of 
Study Courses in Dental Hygiene and in accor-
dance with Prime Ministerial Decree,5 distance 
learning internships were initiated nationwide, 
including at the University of Modena and Reggio 
Emilia. Faculty responsible for practical teaching 
and tutors organized virtual meetings with students 
using videos, scientific articles, clinical cases, and 
group discussions to enhance their skills and level 
of engagement and motivation while awaiting the 
resumption of regular activities.

Although distance learning modalities ensured 
that students’ training was not interrupted and 
proved effective in managing lectures, gradua-

provided the sector with an opportunity to plan 
the safe resumption of regular clinical practice by 
adopting measures to enhance safety for operators 
and patients. A working group was established at 
the Ministry of Health to draft guidelines for the 
safe resumption of dental activities.17, 18

The main points identified for controlling 
COVID-19 spread were the consistent use of ap-
propriate personal protective equipment, such 
as masks, goggles or visors, caps, disposable 
gowns, and overshoes; adequate ventilation of 
operating units between patients; and use of dis-
infectant oral rinses, rubber dams, and double 
suction, recommended at high speed.

The desire to reduce the spread of COVID-19 
and related hospitalization of patients with severe 
symptoms led to several restrictive measures, 
including the suspension of in-person teaching 
in schools at all levels.3-5 At the beginning of 
the second semester of 2020, university classes 
commenced remotely. Each Italian Athenaeum 
organized virtual classrooms using individual or 
mainstream platforms, which enabled students 
and faculty to follow a modified teaching sched-
ule that was adapted to the new requirements. As 
the lockdown ended and the blended phase be-
gan, each Athenaeum selected the modalities of 
teaching delivery, including remote, in-person, 
and blended. These decisions were made in ac-
cordance with the regional guidelines, consider-
ing pandemic trends.

Similar approaches were adopted for exami-
nations and graduation sessions. Overall, both 
governmental and individual universities were 
committed to ensuring that students were not 
hindered in their courses of study, thus allowing 
the continuation of classes, acquisition of credit, 
and achievement of academic goals. After a pro-
longed period of mixed-mode instruction, there 
was a gradual return to unrestricted in-person 
university activities in 2022.

Within the framework of existing degree 
programs in Italy, programs within the medical 
and health sectors have undergone considerable 
changes. These courses typically require a sub-
stantial portion of annual credits to be acquired 
through practical exercises and internships.

However, after the pandemic had been de-
clared, several challenges emerged. First, there 
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demographic information, such as age, gender, 
and region of residence. The second section gath-
ered information related to the study course, in-
cluding the study year, number of examinations 
needed to complete the program, and whether the 
clinical internship had been completed, as well 
as whether students were working on their thesis 
before the COVID-19 outbreak and educational 
suspensions. Those who answered “yes” were 
then asked about the type of thesis (review, re-
search, or other), challenges related to complet-
ing the thesis, and whether they had considered 
converting the thesis to a desk-based format if it 
was a research thesis. The third section evaluated 
whether students attended distance learning class-
es, as well as whether they regarded these classes 
as a viable alternative to traditional lectures. It 
also explored the perceived impact of the CO-
VID-19 pandemic on the quality of coursework 
and professional training. Furthermore, students 
were asked if they had considered changing their 
major in the previous 2 weeks. The fourth sec-
tion focused on the students’ knowledge related to 
COVID-19 transmission, their concerns and their 
family members’ concerns regarding contracting 
COVID-19 during daily activities, the precau-
tions and prevention measures implemented dur-
ing daily activities, and their perceived risk of 
contracting COVID-19 during clinical internships 
and university classes. Additionally, this section 
asked about students’ perceptions regarding the 
infection risk in dental hygienists and patients 
during dental care; it also asked about measures 
that they considered useful for preventing infec-
tion transmission during oral hygiene services.

The final section evaluated the psychological 
responses, feelings, and emotions related to the 
COVID-19 pandemic. The presence of anxiety 
was evaluated using the Generalized Anxiety 
Disorders (GAD)-7 scale, which evaluates the 
presence of anxiety symptoms in various popula-
tions and conditions.18-21 This scale asks individ-
uals how often in the past 2 weeks they have felt 
nervous or anxious, unable to stop or reduce wor-
rying, excessive worry, difficulty in relaxing, agi-
tation, irritability, or fear that something terrible 
might happen. Responses of “not at all,” “some-
what,” “moderately,” “very,” and “extremely” 
were assigned scores of 0-4, respectively.

tion ceremonies, and oral and written examina-
tions (through assistance from administrative 
programs and virtual supervision), they could 
not fully replace in-person practical activities. To 
graduate, students were required to complete a 
certain proportion of their in-person practicum. 
Prime Ministerial Decrees encouraged universi-
ties not to hinder students’ academic progress,5 
emphasizing that such academic progress should 
not be adversely affected due to the pandemic.

As the mixed-mode instruction phase began, 
face-to-face teaching and tutorial activities were 
resumed in small groups; priority was given to 
prospective undergraduates and final-year stu-
dents for internships. Before engaging in clinical 
activities, students and tutors were administered 
the COVID-19 vaccine. As vaccination cycles 
were completed and healthcare services returned 
to full capacity, all students gradually resumed 
laboratory activities and patient internships in 
2022. In this environment, characterized by ini-
tial uncertainty and requiring extensive adapta-
tion from all stakeholders, a group of researchers 
from University of Modena and Reggio Emilia 
explored the emotional impact of pandemic-re-
lated changes on dental hygiene students.19-22

Materials and methods

An online survey comprising 34 questions was 
distributed to 150 students enrolled in the Den-
tal Hygiene program at universities in the Emilia 
Romagna region. The survey investigated stu-
dents’ behavior and response to the restrictive 
measures introduced by the Prime Ministerial 
Decree published on February 23rd, 2020.

The questionnaire was created using the freely 
available Google Forms software, and the link 
to the online survey was sent via email to all 
students by the administrative offices. Partici-
pants typically required approximately 6-8 min 
to complete the survey. The first stage of survey 
administration was conducted between April 27 
and May 4, 2020, followed by a second stage be-
tween March 21 and 28, 2022.

Survey22

The questionnaire included 34 questions orga-
nized into five sections. The first section collected 
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Career and thesis

Among the study participants, 75, 53, and 40 
were enrolled in the first, second, and third years, 
respectively, whereas two were enrolled in other 
courses and 19 were recent graduates (Figure 
1). In total, 138 students had not begun prepar-
ing their thesis, 16 were preparing for it without 
facing any significant challenges, and 16 were 
experiencing significant challenges. The main 
challenges included difficulty in contacting the 
thesis advisor (37.5%) and the suspension of 
clinical placements (31.3%) (Figure 1). Eighteen 
(56.3%), nine (28.1%), and five (15.6%) stu-
dents were writing an experimental, desk-based, 
or compilatory degree thesis, respectively. Fur-
thermore, four (17.4%) students had planned to 
change their thesis from experimental to non-
research due to the COVID-19 pandemic.

Organization of distance education

None of the students believed that distance 
education could fully replace traditional teach-
ing. Whereas 47.4% (9 of 19 recent graduates) 
believed that distance education could partially 
replace traditional teaching, 52.6% believed that 
traditional teaching could not be replaced.

Impacts of COVID-19 on career and future pro-
fession

Among the 19 recent graduates, 9 felt that the 
pandemic had a “very” or “extremely” nega-
tive impact on their professional preparedness. 
However, 16 (84.2%) graduates stated that they 
would repeat their choice of coursework.

Knowledge and risk perception

Only 12 (6.4%) of 189 students were “very” or 
“extremely” concerned that they might contract 
COVID-19 during daily activities. To prevent 
infection, 186 students used face masks, 155 ad-
opted handwashing with disinfectants, and 146 
washed their hands with soap and water. Further-
more, 41 students were concerned about the risk 
of viral transmission to their family members.

With regard to the risk of contracting 
COVID-19 during oral hygiene procedures, 112 
(59.3%) respondents considered transmission to 

For the question “Which of the following 
emotions, namely fear, anxiety, threat, worry, 
sadness, and anger, do you feel when you think 
about COVID-19?,” scores of 0-4 were assigned 
(0 = “I don’t feel it”; 4 = “I feel it intensely”).

In the GAD-7 scale, responses of “Not at all,” 
“Several days,” “More than half the days,” and 
“Almost every day” were assigned scores of 0-3, 
respectively. The item scores were summed to ob-
tain the total score (range: 0-21); scores of 0-4, 
5-9, 10-14, and 15-21 indicated minimal, mild, 
moderate, and severe levels of anxiety, respec-
tively.

Results

First stage

In the first stage, the questionnaire was adminis-
tered to 150 students, 141 (94%) of whom com-
pleted the questionnaire. The results of the first 
stage were published in 2022.22

Second stage

In the second stage, the questionnaire was ad-
ministered to 192 students and recent graduates, 
189 (98.4%) of whom completed the question-
naire.

Demographic information

In total, 75.1% and 24.9% of the respondents 
were women and men, respectively. Furthermore, 
96 (68.09%) respondents were aged 19-59 years, 
whereas 115 were aged 19-23 years (Figure 1). 
One hundred (52.9%) students lived in Emilia 
Romagna; the remaining 92 (47%) students lived 
in other Italian regions, mainly Veneto (22.8%).

Figure 1.—Study year.

1st year

2nd year

3rd year

I did not complete  
the university exams  
within set time period
New graduates

21.2%

28% 10.1%

39.7%
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ious than usual on some days, more than half of 
the days, and almost every day, respectively. The 
participants’ responses are presented in Figure 5.

Emotions

Emotions serve as adaptive responses to the 
surrounding environment. Although they are 
experienced passively, several factors actively 
modulate emotions, resulting in the perception 
of heterogeneity. External stimuli attract atten-
tion and induce changes in arousal; individual 
characteristics and social and cultural experi-
ences contribute to conditioned responses. Each 
person’s experiential history influences their 
reaction to stimuli. Moreover, an individual’s 
susceptibility at a certain time can amplify or at-
tenuate their response and alter the interpretation 
of a stimulus, depending on the level of stress ex-
perienced. Emotions primarily serve a protective 
role, prompting individuals to avoid potential 
risks. For example, fear prevents humans from 
approaching dangerous situations, such as falls.

Although there is a hypothesis that certain fun-
damental emotions exist, their frequencies and 
intensities vary among individuals. Furthermore, 
the same stimulus may evoke distinct types and 
severities of emotions in different people. Prior 
experiences can shift emotions toward positiv-
ity or negativity and influence their intensity. For 
example, a person previously hospitalized may 
feel depression, fear, or worry upon encounter-
ing a doctor; alternatively, if they have positive 
memories of healing, they may experience joy, 
trust, and optimism.

The relationship between emotions and ex-
periences is bidirectional. Prior experiences can 
evoke certain emptions, which can influence an 
individual’s action and attention to certain fac-
tors. Moreover, emotions impact various aspects 
of an individual’s life, including their work en-
vironment. Some emotions may have a protec-
tive role in certain aspects of an individual’s life, 
increasing their functional ability, but have a 
negative impact on their work. Considering the 
responses obtained from dental hygiene students, 
prospective dental hygienists, and recent gradu-
ates, there is a need for further exploration of two 
basic emotions: anger and anxiety.

patients unlikely to occur (Figure 2); a similar 
proportion of respondents considered transmis-
sion to the operator unlikely to occur (Figure 3). 
Most respondents agreed that COVID-19 in the 
operating unit could be prevented by sanitization 
and ventilation of rooms, as well as the use of 
personal protective equipment.

Psychological responses

Quite intense/intense, moderate, and mild anger 
was experienced by 39, 48, and 41 respondents, 
respectively; anger of all severities was experi-
enced by 128 of 189 respondents in 2022. Fur-
thermore, quite intense/intense, moderate, and 
mild anxiety was experienced by 24, 41, and 63 
respondents, respectively; anxiety of all severi-
ties was experienced by 128 of 189 respondents 
(Figure 4). The fear that something terrible might 
happen was experienced on some days, more 
than half of the days, and almost every day by 63, 
30, and 14 respondents, respectively. Uncontrol-
lable worry was experienced on some days, more 
than half of the days, and almost every day by 
81, 29, and 14 participants, respectively. Further-
more, 94, 39, and 19 respondents felt more anx-

Figure 2.—In your opinion, how likely is it that a patient can 
get Coronavirus during an oral hygiene service?

Figure 3.—In your opinion, how likely is it that a dental 
hygienist can contract COVID-19 during an oral hygiene 
service?

Not at all
Little
Moderately
A lot
Extremely

59.3%

18%

18.5%

Not at all
Little
Moderately
A lot
Extremely

51.9%

28%

9%
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I do not feel it

	 Fear	 Anxiety	 Concern	 Sadness	 Anger

I feel it lightly I feel it moderately I feel it quite intensely I feel it intensely

75

50

25

0

workers at various levels. When multiple individ-
uals experiencing anger share the same environ-
ment, their aggressive behaviors may escalate; this 
escalation is not easily neutralized by workplace 
competition. Furthermore, widespread aggressive 
behaviors can escalate into riots and uprisings.

Although anger is generally viewed negatively, 
there is some speculation that it also has positive 
effects. Individuals experiencing anger may un-
dergo catharsis, releasing tension and experienc-
ing a calming effect.28, 29 Generally, when faced 
with a threat, anger can be considered an egosyn-
tonic emotion: aggressive behavior is expressed 
because there is a perception of injustice and de-
valuation of self-identity, which is inconsistent 
with an individual’s self-esteem. Conversely, if 
an individual feels fragile and inadequate in the 
presence of a threat, they may experience anxiety.

Anxiety

Anxiety develops in response to a perceived im-
minent danger. Individuals facing a test or chal-
lenge who believe they are insufficiently pre-

Anger

Anger is an emotional state of varying intensity,23 
related to but conceptually distinct from its as-
sociated behavior.24 It is typically accompanied 
by physiological activation, muscle tension, neu-
roendocrine changes, and autonomic nervous 
system arousal.25 It is often associated with an-
tagonism,26 sensitivity to challenges and threats,27 
aggressive thoughts or feelings of persecution,28 
cognitive distortions, and cognitive and perceptu-
al deficits. Anger may arise in response to feelings 
of injustice, lack of reward, or the presence of fear. 
Individuals experiencing anger typically perceive 
a sense of offense or deep humiliation, which af-
fects their sense of identity. Underlying anger 
leads to an inability to acknowledge one’s identity, 
resulting in the preservation of self-confidence.

Anger can lead to aggressive behavior in indi-
viduals, including in the workplace, thus reducing 
productivity. If this behavior extends to the sur-
rounding environment, the entire work area may 
be affected, thereby damaging the work environ-
ment and creating disputes among colleagues and 

Figure 4.—Which of the following emotions do you feel when thinking about COVID-19? Distribution of responses about 
emotions.

Figure 5.—How frequently one of these issues bothered you in the past two weeks?
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denced by the GAD-7 scale. Many respondents 
felt anxiety and anger, which is reasonable con-
sidering the circumstances at the time of the first 
survey.18-20 In this survey, 40 (28.4%) and 29 
(20.6%) respondents felt anxiety at moderate or 
intense levels, respectively, whereas 25.3% felt 
anger quite intensely (11.3%), intensely (14%), or 
moderately (19.9%). Therefore, in spring 2020, 
almost half of the respondents (N.=65, 45.2%) 
experienced anger of varying severity. Although 
most respondents (85.1%) had not considered 
changing their study course, this proportion in-
creased to 97.4% among final-year students, re-
flecting uncertainty about their daily activities 
and educational path. These factors explain the 
high levels of anxiety and anger among young 
individuals, which persisted for some time.

Two years later, in 2022, anger and anxiety 
persisted but affected different proportions of 
respondents compared with the proportions in 
2020,19-21 revealing intriguing trends. The propor-
tion of respondents experiencing anger increased 
to 67.7% (128 of 189) in 2022 compared with 
46% in 2020;19-21 quite intense/intense, moder-
ate, and mild anger were experienced by 39, 48, 
and 41 respondents, respectively. Furthermore, 
the proportion of respondents experiencing anxi-
ety decreased to 34.39% (65 of 189) respondents 
in 2022 compared with 54.6% in 2020; quite in-
tense/intense and moderate anxiety were experi-
enced by 24 and 41 individuals, respectively.

Changes in students’ daily lives from the lock-
down period to spring 2022 were characterized 
by increased awareness of managing COVID-re-
lated risks, clinical understanding of COVID-19, 
availability of vaccines, and affordability of per-
sonal protective equipment. Despite the com-
plete disruption of daily activities worldwide 
during the COVID-19 pandemic, recovery has 
slowly and steadily occurred; businesses have 
reopened, streets have become busy again, and 
classrooms and libraries have been repopulated. 
Students have adapted to new ways of learning, 
including attending classes, participating in in-
ternships, and preparing theses; they have dem-
onstrated resilience and adaptability.

Uncertainty about the future has receded and 
been replaced with a sense of capability, as well 
as increased anger and anxiety. Anger arises 

pared may feel anxious. Anxiety arises from a 
perceived sense of vulnerability experienced in 
concrete situations, such as problems with daily 
life, as well as more abstract contexts including 
the inability to progress, thrive, or survive. Al-
though anger is considered egosyntonic, consis-
tent with an individual’s self-perception, anxiety 
is egodystonic and inconsistent. Individuals of-
ten perceive their inability to adapt as unwanted, 
stressful, and beyond their adaptive capacity.

It has been hypothesized that anxiety can have 
a positive connotation, similar to anger. Anxiety 
and anger develop in response to distinct stimuli. 
It would be about challenge and not threat. This 
positive connotation suggests a desire to over-
come challenges within the grasp of an individu-
al experiencing anxiety.

A worker experiencing anxiety may experience 
increased vulnerability, believing their resources 
are insufficient to cope with work challenges. If 
met with a positive response and a willingness to 
improve, anxiety can serve as a positive stimulus, 
prompting the individual to make efforts to over-
come the challenge. However, if the challenge 
is deemed insurmountable or approached during 
highly stressful periods, negative coping strate-
gies may emerge, leading to a desire for escape, 
avoidance, and the inability to improve oneself.

Discussion
This study demonstrated the substantial effects of 
the COVID-19 pandemic on dental hygiene stu-
dents transitioning into healthcare work and on 
newly graduated dental hygienists. The imposed 
restrictions have curtailed daily activities, disrupt-
ed schedules, and led to uncertainties, resulting in 
heightened emotions and fear for the future.19-22

The project of the study started in 2020, and 
the goal was to create a questionnaire that would 
meet the needs of study programs in a specific 
geographical area, Emilia Romagna. The ques-
tionnaire was developed in agreement with all 
three universities involved and with the consul-
tation of the Department of Statistics.

The 2020 survey revealed that students were 
aware of effective infection prevention strategies 
and were well-informed regarding COVID-19 
transmission. However, they expressed worry 
and moderate-to-high levels of anxiety, as evi-
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materia di contenimento e gestione dell’emergenza epide-
miologica da COVID-19; 2020 [Internet]. Available from: 
https://www.gazzettaufficiale.it/eli/id/2020/02/23/20G00020/
sg [cited 2025, Apr 14].
4.  Decreto del Presidente del Consiglio dei Ministri 23 feb-
braio 2020. Disposizioni attuative del decreto-legge 23 feb-
braio 2020, n. 6, recante misure urgenti in materia di con-
tenimento e gestione dell’emergenza epidemiologica da 
COVID-19; 2020 [Internet]. Available from: https://www.
gazzettaufficiale.it/eli/id/2020/02/23/20A01228/sg [cited 
2025, Apr 14].
5.  Decreto del Presidente del Consiglio dei Ministri 9 mar-
zo 2020. Ulteriori disposizioni attuative del decreto-legge 
23 febbraio 2020, n. 6, recante misure urgenti in materia di 
contenimento e gestione dell’emergenza epidemiologica 
da covid-19; GU Serie Generale n.62 del 09-03-2020 [In-
ternet]. Available from: https://www.gazzettaufficiale.it/eli/
id/2020/03/09/20A01558/s [cited 2025, Apr 14].
6.  Lu R, Zhao X, Li J, Niu P, Yang B, Wu H, et al. Genomic 
characterisation and epidemiology of 2019 novel coronavirus: 
implications for virus origins and receptor binding. Lancet 
2020;395:565–74. 
7.  Fallahi HR, Keyhan SO, Zandian D, Kim SG, Chesh-
mi B. Being a front-line dentist during the Covid-19 pan-
demic: a literature review. Maxillofac Plast Reconstr Surg 
2020;42:12. 
8.  Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, et al. Epi-
demiological and clinical characteristics of 99 cases of 2019 
novel coronavirus pneumonia in Wuhan, China: a descriptive 
study. Lancet 2020;395:507–13. 
9.  Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clini-
cal features of patients infected with 2019 novel coronavirus 
in Wuhan, China. Lancet 2020;395:497–506. 
10.  Russell B, Moss C, Rigg A, Hopkins C, Papa S, Van 
Hemelrijck M. Anosmia and ageusia are emerging as symp-
toms in patients with COVID-19: what does the current evi-
dence say? Ecancermedicalscience 2020;14:ed98. 
11.  Galván Casas C, Català A, Carretero Hernández G, Ro-
dríguez-Jiménez P, Fernández-Nieto D, Rodríguez-Villa Lar-
io A, et al. Classification of the cutaneous manifestations of 
COVID-19: a rapid prospective nationwide consensus study 
in Spain with 375 cases. Br J Dermatol 2020;183:71–7. 
12.  Consolo U, Bencivenni D, Checchi V, Bellini P. CO-
VID-19 and dentistry: a new challenge. Dent Cadmos 
2020;88:344. 
13.  Checchi V, Bellini P, Bencivenni D, Consolo U. COV-
ID-19 Dentistry-Related Aspects: A Literature Overview. Int 
Dent J 2021;71:21–6. 
14.  Izzetti R, Nisi M, Gabriele M, Graziani F. COVID-19 
Transmission in Dental Practice: Brief Review of Preventive 
Measures in Italy. J Dent Res 2020;99:1030–8. 
15.  Occupational Safety and Health Administration. Occu-
pational Safety and Health Administration Official Website. 
Worker Exposure Risk to Covid-19. Gamio L. The workers 
who face the greatest coronavirus risk; 2020 [Internet]. Avail-
able from: https://www.osha.gov/Publications/OSHA3993.
pdf [cited 2025, Apr 14].
16.  Nardi GM, Grassi R, Grassi FR, Di Giorgio R, Guerra F, 
Ottolenghi L, et al. How Did the COVID-19 Pandemic Ef-
fect Dental Patients? An Italian Observational Survey Study. 
Healthcare (Basel) 2021;9:1748. 
17.  Campisi G, Bazzano M, Mauceri R, Panzarella V, Di 
Fede O, Bizzoca ME, et al. The patient-doctor relationship: 
new insights in light of the current Ministerial recommenda-
tions regarding Phase 2 of the COVID-19 pandemic. Minerva 
Stomatol 2020;69:251–5. 

from an awareness of competence and perceived 
injustice, whereas anxiety arises from feelings of 
doubt regarding one’s ability to overcome chal-
lenges. Increased anger relative to anxiety sug-
gests that students have become aware of their 
abilities to adapt, persist, and cope with the pan-
demic-related challenges, thus enhancing their 
self-esteem. Furthermore, the university has sup-
ported the students’ journey, ensuring that their 
dedication was not hindered.

Conclusions
A comparison of survey responses obtained at 
an interval of 2 years suggests that levels of an-
ger and anxiety should be monitored over time. 
Furthermore, it remains unclear whether entry 
into the workforce can replace student anger 
with positive emotions, considering the effort 
required during education. However, if nega-
tive emotions persist, there is a risk of creating a 
workforce characterized by emotional responses 
and aggressive social behavior.

Healthcare workers engage in roles where they 
are expected to help patients; their emotions can 
influence life outside of work and affect patients 
with varying degrees of frailty. Notably, patients 
have experienced injustice and deprivation dur-
ing the pandemic, which may have enhanced 
their negative emotions. If both healthcare work-
ers and patients experience anger and demon-
strate aggressive behaviors, these emotions may 
be particularly enhanced during interactions.

The work environment should support work-
ers, rather than hindering their growth, similar to 
the manner in which universities supported stu-
dents during their academic journey. In work en-
vironments, the well-being of healthcare workers 
should be ensured to improve worker and patient 
care outcomes.
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