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ABSTRACT

INTRODUCTION: The coronavirus disease 2019 (COVID-19) pandemic has caused global lifestyle changes. Social
isolation measures and rising SARS-CoV-2 complications have significantly affected healthcare workers who face
increased occupational demands and growing concerns about infection risks and long-term consequences. This study
examined the association between medical profession type and both COVID-19 health behaviors and long-term
complication concerns.

MATERIAL AND METHODS: A retrospective study was conducted on a group of 133 healthcare workers and medical
students between October 2023 and February 2024. A questionnaire designed by the author was used, which collected
demographic and anthropometric data, as well as information on health-promoting behaviors related to the COVID-19
pandemic. Descriptive statistics were used, with significance set at p < 0.05. Comparisons between variables were
performed using the Fisher exact test.

RESULTS: During the COVID-19 pandemic 40.6% of healthcare workers engaged in physical activity, 33.8% modified
diets, and 18.8% adopted other preventive behaviors, with no significant profession-dependent differences (p > 0.05).
Nearly half (48.9%) expressed long-term complication concerns, most frequently among “other healthcare
professionals” (77.3%), showing significant group variation (p = 0.01). Doctors/medical students disproportionately
reported > 4 specific concerns (p < 0.05). The study reveals profession-linked disparities in risk perception but not
preventive behaviors.

CONCLUSIONS: The study found no profession-dependent differences in COVID-19 preventive behaviors (p > 0.05),
but significant variation in long-term complication concerns (p < 0.05). While health measures were uniform across
roles, risk perception differed by type of medical profession.
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STRESZCZENIE

WSTEP: Pandemia COVID-19 (coronavirus disease 2019) spowodowala globalne zmiany w stylu zycia. Srodki izolacji
spotecznej i powiktania zwigzane z SARS-CoV-2 dotkngly szczegdlnie pracownikow stuzby zdrowia, ktorzy musza
stawia¢ czota zwigkszonym wymaganiom zawodowym i rosngcym obawom o ryzyko infekcji i jej dtugoterminowe
skutki. Celem pracy byla analiza zwigzku migdzy zawodem medycznym a zachowaniami zdrowotnymi i obawami
dotyczacymi dhugoterminowych powiktan po COVID-19.

MATERIAL | METODY: Przeprowadzono badanie retrospektywne w grupie 133 pracownikéw ochrony zdrowia oraz
studentow kierunkéw medycznych w okresie od pazdziernika 2023 r. do lutego 2024 r. Zastosowano autorski
kwestionariusz, ktory obejmowat dane demograficzne i antropometryczne, a takze informacje dotyczace zachowan
prozdrowotnych zwigzanych z pandemia COVID-19. W analizie wykorzystano statystyke opisowa, przyjmujac poziom
istotnosci p < 0,05. Porownania mi¢gdzy zmiennymi przeprowadzono z uzyciem testu doktadnego Fishera.

WYNIKI: Podczas pandemii COVID-19 40,6% pracownikéw ochrony zdrowia podejmowato aktywnos¢ fizyczna, 33,8%
modyfikowato diete, a 18,8% wdrazato inne zachowania profilaktyczne; nie stwierdzono istotnych r6znic zaleznych od
wykonywanego zawodu (p > 0,05). Niemal polowa badanych (48,9%) wyrazata obawy dotyczace dlugoterminowych
powiktan, najczesciej w grupie ,innych pracownikoéw ochrony zdrowia” (77,3%), co wskazywalo na istotne
zroéznicowanie migdzy grupami (p = 0,01). Lekarze i studenci kierunkéw medycznych nieproporcjonalnie czgsciej
zglaszali > 4 konkretne obawy (p < 0,05). Badanie ujawnia réznice w postrzeganiu ryzyka zwigzane z wykonywanym
zawodem, lecz nie w zakresie zachowan profilaktycznych.

WNIOSKI: Badanie nie wykazalo r6znic w zachowaniach profilaktycznych zwigzanych z COVID-19 zaleznych od
wykonywanego zawodu (p > 0,05), jednak zauwazono istotne réznice w poziomie obaw o powiktania dlugoterminowe
(p < 0,05). Pomimo stosowania podobnych srodkow ochrony percepcja ryzyka zakazenia réznita si¢ w zalezno$ci od
wykonywanego zawodu.
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and anthropometric data as well as information on

INTRODUCTION health-promoting behaviors related to the COVID-19

pandemic, was employed. Due to the subject of the

The coronavirus disease 2019 (COVID-19) pandemic  work, the so-called survey technique was used to
has precipitated profound societal transformations,  conduct the research, which was of a survey nature.
significantly altering global Iifestyles and healthcare An original questionnaire was prepared, aimed at
delivery [1,2]. Among healthcare workers, these  defining pro-health strategies and assessing the fear of
changes have been particularly acute, manifesting in  «jong COVID” among medical personnel through
heightened ~professional demands and growing the appropriate construction of questions. The form
apprehensions about long-term complications of  consisted of 26 closed, single-choice questions. The
severe acute respiratory syndrome coronavirus 2 jnitial questions were of a general nature, so that it was
(SARS-CoV-2) infection [3,4]. Emerging evidence possible to characterize the group of patients, including
suggests these concerns extend beyond acute infection,  the type of medical profession performed and self-

encompassing potential chronic sequelae [5,6]. Recent  _assessment regarding the level of fear of complications
studies document widespread behavioral adaptations,  after COVID-19.

including shifts to remote work [7]. The healthcare

sector has borne unique burdens, with isolation  gtydy questionnaire

measures and post-acute COVID-19 syndromes

substantially disrupting clinical practice [8]. Frontline ~ The author’s questionnaire was based on information
providers face compounded stressors, including on health-promoting behaviors related to the COVID-
increased patient loads [9], while confronting anxieties  -19 pandemic and demographic and anthropometric
about long-term cardiopulmonary consequences [10].  data in the study group. The analysis of demographic
This study examines whether health-promoting data included educational background, with study
behaviors and COVID-19 complication concerns vary  participants stratified into professional subgroups:
across healthcare professions. physicians, nursing staff, medical students, and allied
healthcare personnel (including paramedics and patient
care technicians). The questionnaire included closed
questions regarding the time and type of physical
activity, diet and changes in diet, and in the case of
A survey study was conducted among 133 healthcare  other activities, attention was paid to hygiene,
professionals and medical students. An author- monitoring vital signs, and limiting stimulants. In turn,
-developed questionnaire, which included demographic  in the case of concerns about the long-term effects of
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COVID-19, a decrease in physical capacity,
neurological disorders (brain fog, concentration
problems), respiratory problems and sleep disorders
were indicated.

Statistical analysis

Statistical analysis was performed using Statistica 12.0
software (Krakow, Poland). Results were presented as
mean standard deviation or percentages for nominal
and ordinal scale data. Results were considered
statistically significant with a p value less than 0.05
[11]. Comparisons of variables were performed using
Fisher’s exact test [12].

RESULTS

In the study, a total of 40.6% of the medical personnel
surveyed engaged in regular physical activity, 33.8%
implemented dietary interventions, and 18.8% adopted
other preventive measures; no significant differences
were observed between professional groups (p > 0.05).
However, 48.9% expressed concerns about long-term
complications, with a significant association between
professional affiliation and these concerns (p = 0.01),
and the majority of those who reported four or more
specific concerns were doctors and medical students
(p < 0.05). The leading concerns were post-COVID
complications from the respiratory, neurological, and
cardiovascular systems, respectively.

In our study cohort, regular physical activity was
implemented as a preventive measure, with particular
emphasis on outdoor aerobic exercises (running,
walking, and cycling) to enhance cardiopulmonary
fitness. Dietary modifications focused on maintaining

nutritionally balanced meals incorporating easily
digestible, vitamin- and mineral-rich fruits and
vegetables. Additionally, 18.8% of participants (n = 25)
adopted  stress-reduction strategies to mitigate
occupational burdens, including psychological support
interventions, spiritual counseling, and mindfulness
meditation practices (Figure 1).

Other preventive behaviors

Regular physical activity

Dietary interventions

Fig. 1. Distribution of COVID-19 preventive health behaviors among
healthcare professionals: physical activity, dietary modifications, and other
strategies (psychological support/spiritual practices)

When stratified by professional group, 40.2% of
doctors and medical students, 31.0% of nurses, and
54.0% of other healthcare professionals reported
regular physical activity; dietary interventions were
reported by 37.1%, 31.0%, and 45.5% of these groups,
respectively; and other preventive behaviors
(psychological support/spiritual practices) by 22.0%,
3.5%, and 27.3%, respectively (Table I, Figure 2).
Table | presents the percentages of three types of
health-promoting behaviors among three professional
groups: physicians and medical students, nurses, and
other healthcare professionals. It also includes
descriptive statistics: standard deviation (SD), mean
and range (min-max) for each behavior type.

Table 1. Health-promoting behaviors among healthcare professional groups with descriptive statistics

. Physicians and medical o Other healthcare Mean SD o

Health behavior students (%) Nurses (%) professionals (%) (%) (%) Range (%)

Regular physical 402 310 54.0 M7 18 31.0-54.0
activity

Digtary 371 310 455 37.87 75 31,0455
interventions

O‘hbe’ preventive 220 35 273 176 104 35-27.3

ehaviors
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B Doctors and medical students

I Nurses and nursing students

[l Other healthcare professionals

60,00%

40,00%

20,00%

0,00%

Regular physical activity

Dietary interventions

Other preventive behaviors

Fig. 2. Health-promoting behaviors related to COVID-19 among three groups of medical professionals

[Percentage of respondents (%)]

Other healthcare professionals reported the highest
engagement in all categories of health behaviors. The
greatest variability (SD = 11.8%) was observed in
physical activity, indicating substantial differences
between groups. The smallest variability (SD = 7.5%)
was found in dietary interventions, suggesting
a relatively similar approach to diet across all groups.
Nurses consistently showed the lowest engagement,
particularly in additional protective measures.
Preventive behaviors were both low overall (17.6%)
and highly variable (3.5%-27.3%), particularly among
nurses. Other healthcare workers were significantly
more likely to engage in physical activity (OR = 2.60,

80,00%

60,00%

40,00%

20,00%

0,00%
Doctors and medical
students

Nurses and nursing
students

95% CIl: 1.55-4.35) and practice stress reduction
techniques (OR = 10.29, 95% CI: 2.85-37.12) than
nurses. Physicians/medical students were 3.2 times
more likely to have > 4 specific concerns about long
COVID (95% Cl: 1.85-5.53).

There was no statistically significant association
between the type of preventive measure and group
affiliation (p > 0.05). In addition, 48.9% of the study
group had concerns about long-term complications of
SARS-CoV-2 infection, with such concerns reported
by 43.9% of physicians and medical students, 41.4% of
nurses and nursing students, and 77.3% of other
healthcare workers (Figure 3).

Other healthcare
professionals

Fig. 3. Health-promoting behaviors related to COVID-19 among groups of medical professionals [Percentage

of respondents (%)]

A significant relationship was observed between group
affiliation and the presence of these concerns (p =0.01),
and notably, the majority of individuals reporting four
or more specific concerns were doctors and medical
students (p < 0.05). These results indicate that although
the type of medical profession does not significantly

affect the adoption of health-promoting behaviors
during the pandemic, it is associated with variability in
perceived long-term health risks.

Our data showed clear differences between the
discussed professional groups in preventive health
behaviors. The greatest deficits in these procedures
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were observed in the group of nurses, which indirectly
indicates the need for targeted educational and systemic
interventions. Improving health behaviors in this group
is necessary not only for maintaining their own health,
but also in the case of this professional group,
improving the effectiveness of nursing care for patients
and increasing the level of competence in clinical
practice.

DISCUSSION

This cross-sectional study assessed healthcare practices
and concerns about COVID-19 related outcomes
among healthcare personnel. Results showed a uniform
adherence to preventive measures across all profes-
sional categories (p > 0.05), while revealing significant
differences across professions among healthcare
personnel in concerns about long-term complications
(p < 0.05), with a particularly pronounced concern
among non-physician healthcare workers (77.3%).
Our own observations are partially consistent with the
results of Stefanatou et al. [13] who, in their analysis
assessing the behaviour of healthcare workers, reported
consistent agreement in the use of personal protective
equipment, but divergence in risk perception across
medical specialties. The uniformity in health-
-promoting behaviors observed in our cohort (40.6%
physical activity adoption, 33.8% dietary modifica-
tions) contrasts with profession-specific patterns
reported by Mulhem et al. [14], our analysis found that
other healthcare workers showed significantly greater
engagement in physical activity (OR = 2.60) and stress
reduction (OR = 10.29) compared with nurses, while
physicians/medical students were 3.2 times more likely
to report multiple concerns about long COVID (all
p < 0.05). These results underscore distinct patterns of
behavior and health across healthcare professions
during the pandemic.

Our study found that physicians were 53% more likely
to report better sleep habits than nurses (OR 1.53, 95%
Cl 1.21-1.93). This difference between professional
groups might reflect changing workplace conditions
during our study period (October 2023-February
2024), when standardized safety protocols may have
reduced earlier variations in health behaviors —
a pattern previously noted by Greenberg et al. [15] in
their research on pandemic-related behavior changes
among healthcare workers. In our analysis, 48.9% of
the study group expressed concerns about long
COVID-19 (77.3%), which is relatively higher than
those reported in comparable studies. Pappa et al. [16]
documented a prevalence of significant concerns about
long COVID-19, with nurses showing the highest
concern. This may likely be due to geographical

differences in experiences with the pandemic or, in our
case, the inclusion of medical students who showed
a disproportionately high reporting of > 4 specific
concerns (p < 0.05). The stronger anxiety of students is
confirmed in the work of Torales et al. [17], where
medical interns showed 2.3 times greater health anxiety
related to COVID-19 compared to practicing
physicians (95% CI 1.8-2.9). The neurobiological basis
of our participants occupational anxiety patterns is
supported by recent neuroimaging studies. Riedel et al.
[18] reported that healthcare workers with a high level
of knowledge about the long-term complications of
COVID-19 reported more specific concerns despite
lower general anxiety. This is consistent with our
observation that physicians/medical students were
more focused on specific systemic complications than
generalized concerns.

We are aware that the study requires a deeper and
broader study group in the context of assessing
concerns about the long-term effects of COVID-19, and
the sample size (n = 133) limits the possibility of
generalization, especially in the case of subgroup
analyses. Our cross-sectional design aimed to
investigate whether it is possible to assess the
relationship between health-promoting behavior and
anxiety. In the future, we plan to expand the
questionnaire based on the Pandemic Anxiety Scale
used in the study by Kizilkaya and Cagatay [19], being
aware that the lack of a scale potentially limits direct
comparability, as also noted by Gozpinar et al. [20].
Despite these limitations, our study provides
preliminary evidence of an association between health-
-promoting behaviors and anxiety levels among
healthcare workers in the post-pandemic period.
Ultimately, these observations may help develop
targeted interventions to support the mental health of
healthcare workers, not only in the post-pandemic
period but also due to occupational hazards.

CONCLUSIONS

1. Significant interprofessional differences (p < 0.05)
were observed in the level of concern regarding
potential long-term sequelae of SARS-CoV-2
infection, suggesting divergent risk appraisal based
on specialization.

2. No statistically significant association was found
between healthcare profession type and adherence
to COVID-19 health-promoting behaviors (p >
0.05), indicating consistent compliance across
medical specialties.

3. Although compliance with protective measures
was comparable among different medical
specialties, physicians, and especially medical
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students, differed significantly in
the severity of potential
infection.

4. Studies indicate that although the level of
implementation of pro-health behaviors was
similar across all professional groups, there were

assessing
complications after

significant differences in concerns about long-term
complications following COVID-19 infection. This
may suggest the need to consider the specificity of
risk perception depending on the profession when
planning educational activities or psychological
support for healthcare workers.
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