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Aim: The COVID-19 pandemic represented a great disturbance for medical
systems around the world, putting medical personnel on the front lines of the fight
against the SARS-Cov2 virus. This fight was particularly impactful in countries with
medical systems already facing various challenges, including Romania; where the
pandemic unfolded in five waves that severely affected the psychological and
physical well-being of medical professionals in terms of overload and continuous
exposure to health threats. Against this background, our research aims to identify
the mediating role of potential affecting factors of healthcare work sustainability
during the change-related uncertainty conditions generated by the COVID 19
crisis. Dynamics and relations of nine carefully selected constructs were tracked
along all five pandemic waves in Romania, which span from March 2020 to April
2022. The tested variables and constructs are perception of healthcare workers
of their own state of health, their workplace safety, the work—family conflict, the
satisfaction of basic needs, the work meaningfulness and work engagement,
patient care, pandemic stress and burnout.

Methods: This cross-sectional study is based on an online snowball sampling of
738 health workers from 27 hospitals. Panel research is limited to a maximum of
61 respondents for two successive waves. The analytical part is built on means
comparison of analysed variables between all five pandemic waves and an in-
depth model to explain the relationships between the variables.

Results: The results indicate statistically significant correlations between the
perception of health risks and all selected factors excluding patient care, which
seems to be above the own health perception. The factors’ dynamics was followed
along all five pandemic waves. The developed model identified that one’s health
status satisfaction is a mediator of the family—work conflict and, together, of
work engagement. In turn, work engagement plays a significant role in satisfying
basic psychological needs and supporting work meaningfulness. Also, work
meaningfulness influences the satisfaction of basic psychological needs.

Discussion: Health workers with higher levels of positive perceived health are
better at managing pandemic stress, burnout effects and work-family imbalances.
Adaptive behaviors and attitudes towards COVID-19 pandemic threats could
be identified in later pandemic waves due to the progress in terms of medical
protocols and procedures.
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1. Introduction

The COVID-19 pandemic caused by the SARS-CoV-2 virus
appeared in China in December 2019 and spread rapidly throughout
the world (1). The disease recorded 525,467,084 confirmed cases and
more than 6,285,171 deaths between March 2020 and May 2022 (2),
putting humanity in front of an unprecedented health policy crisis (3).
The classic sanitary control measures (i.e., social distancing and
wearing a gauze face mask), which were introduced with great
difficulty by doctors such as Max C. Starkloff aiming to limit the
spread of the Spanish flu in 1918 (4), were complemented in modern
times by appropriate new treatments and vaccines, which could
trigger possible adaptive behaviors and attitudes of medical personnel
towards COVID-19 threats in successive pandemic waves.

In Romania, the first case of SARS-CoV-2 infection emerged on
February 26, 2020 (5), and by April 2022 the total number of deaths
caused by the COVID-19 disease raised to 65,486 (6, 7) (Table 1).

Being confronted with periodic increases in the number of
infected people, hospitals faced both an overload, and the
contamination of the medical staff. Moreover, in certain hospitals, the
number of medical personnel was reduced due to redistribution to the
areas most affected by COVID (e.g., Marius Nasta Hospital, Bucharest)
(8). An immediate consequence was the mental and physical overload
of the medical staff remaining active in the source hospital (9).

2. Research background

Our research is embedded in the behavioral adaptability
theoretical background at the individual context-specific level (10, 11).
In the last decades, extensively investigations have been conducted
by scholars in the field of adaptability at the individual level (12-18).
Doron (19) defines adaptation as a “dynamic process of change, in
order to find balance with the environment and assuming the ability
to learn”” In the same way, Gorgos (20) believes that adaptation is an
“active, dynamic and creative process, which requires a permanent

effort made through the processes of integration and regulation,
which makes possible the optimal use of functional reserves, as well
as their restoration during the period when the demand ceases” At the
same time, adaptation facilitates the elimination or change of
conditions that create problems; perceiving the control of the meaning
of the experiences in such a way as to neutralize their problematic
character; keeping the emotional consequences of problems within
controllable limits (21, 22).

Kiymaz (23) stated that “our brain and body react physiologically
and behaviourally to adapt to a social and physical environment that
can put your life in danger” ((23), p 1163). In the process of
psychosocial adaptation, the individual tends to achieve a harmony
between living conditions and internal or external activity. As this
harmony is achieved, the degree of adaptability of the individual
increases. Psychosocial adaptation also appears as a means of
protecting the individual, with the help of which one relaxes and
eliminates internal psychic tension, restlessness, destabilizing
states (24).

The COVID 19 crisis generated a large amount of change-related
uncertainty (25) most dramatically affecting the health professionals
put on the front lines of the fight against the SARS-CoV-2 virus.
During the COVID 19 pandemic crisis, the medical staff was
constantly faced with mighty challenges related to limited resources
(26), longer shifts, disturbances in the balance between professional
and private life, sleep impairment, and major changes in their working
environment (27-29). As changes in the working environment
increased dramatically during the COVID 19 crisis, the stress levels
also increased. Neuroscience studies ((30), p 384 (31)) show that
under increased stress levels, both creativity and the ability to sustain
high-level thinking decrease. Stressors have an impact on creative
problem-solving skills in difficult situations, so that the ability to
multitask is reduced.

Health workers underwent several dramatical changes in their
lifestyle, living with the constant fear of contamination, sleep
shortening, behavioral changes (32). As a direct consequence, an
increase in mental problems has been measured in an abundance of

TABLE 1 The highest daily number of COVID-19 cases per wave in Romania (source Ministry of Internal Affairs and Ministry of Health, 2020-2022).

Variant of
SARS-CoV-2

Pandemic waves New daily

cases

People hospitalized

People hospitalized Deaths
in (intensive care

units)

Wave 1 (March—May 2020) Alpha 362 - 247 -
Wave 2 (September— Alpha Beta 10,260 12,133 1,130 171
December 2020)

Wave 3 (March-May 2021) Gamma 6,651 14,165 1,531 237
Wave 4 (September— Delta 18,863 20,962 1902 574
December 2021)

Wave 5 (January-March Omicron 40,018 11,884 1,169 215
2022)
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publications investigating the complex ways in which medical
personnel were psychologically affected (29, 33). In the context of
COVID-19 pandemic, the most frequently recorded consequences
were anxiety, stress due to overwork, frustration, discrimination,
isolation, lack of contact with family members, pressure and
exhaustion due to high risk of infection and inadequate protection
against contamination, post-traumatic stress disorder, psychological
distress and depression, sleep disorders, and fear (28, 34-49).

According to other studies, during COVID-19, the possibility of
infecting family and friends traumatized medical workers (50) and
diminished the level of their psychological well-being that contributes
to safety, happiness, satisfaction and increased work performance (51).

Therefore, the burnout increased by 25-30% compared to the
period before the pandemic (52, 53), and the most prominent sources
of burnout were the cumulative work tasks, uncertainties caused by
the pandemic, work-family imbalance and strained relationships at
work (54). Taylor (49) mentioned, referring to a study on natural
disasters and making a correlation with the COVID 19 pandemic
crisis, that 10% of people who have gone through traumatic events, in
the context of increased emotional stress and social problems, can
immediately or later develop severe psychological problems, such as
post-traumatic stress disorders, anxiety disorders, restlessness, sleep
disorders, mood disorders.

On the other hand, support, job satisfaction, and an improvement
in the self-esteem of medical personnel, were listed as protective
factors against burnout (55), showing that the pandemic had serious
implications for patient care and job satisfaction (56). The association
between the doctor’s burnout scale with work involvement and the
quality of care given to patients is important for highlighting the
general efficiency of medical service providers (57-59).

Designed against this background of pandemic induced
uncertainty, our study aims to identify potential affecting factors in
physicians’ work sustainability during the COVID-19 pandemic in
Romania in terms of health workers’ perception-related variables
(their own state of health), perceived threat of COVID-19 (pandemic
stress), work—family conflict, patient care, work engagement, meaning
of and commitment to work, satisfaction of basic psychological needs,
as well as psychological and professional burnout of healthcare
professionals during the COVID-19 pandemic, at the level of 27
hospitals in Romania.

An important attempt is to identify possible relationships between
the nine tested constructs and adaptive behaviors and attitudes
towards COVID-19 pandemic threats due to the progress of medical
protocols, from the way the tested factors fluctuated during the 5
pandemic waves, both at the level of the independent samples and
among the subjects in the panel. An in-depth structural model was
built to explain the relationships between the selected constructs.

3. Methodology
3.1. General approach

This study undertakes a cross-sectional approach, applying
repeated surveys with different respondents in each wave on a total of
738 subjects. This is complemented by a panel-oriented approach
(participants who responded in two successive pandemic waves),
totalling a maximum of 61 respondents per successive waves.
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Participants were recruited from the medical personnel of 27
hospitals in Romania. These professionals were involved in the fight
against the pandemic along the five waves, beginning in May 2020 and
ending in April 2022. We applied the on-probability snowball
sampling technique (60), sharing the questionnaire online for
voluntary participation. Respondents were asked to read and agree to
informed consent and the statement regarding the processing of the
data collected through the survey. Upon request, additional
information was made available for respondents via email.

3.2. Measures

3.2.1. Risk perception

The questionnaire investigated the perception of various risks to
which participants are exposed, the work-family conflict, the
satisfaction of basic needs, the work meaningfulness and work
engagement, patient care, pandemic stress and burnout. This section
describes the operationalisation of these aspects. The measuring of
risk perception focused on the level of perceived state of health,
perceived safety versus workplace insecurity, the perceived level of
danger, and the existence of an “unhealthy” environment (e.g., with
risk of injury, death, health damage) during the SARS-CoV-2
pandemic. An example of an item is: “Describe your workplace in
relation to the crisis generated by the Coronavirus pandemic:
Dangerous, Safe, Risky, Unhealthy, Uncertain, Risk of death” Answers
were scored on a 5-point Likert scale, from 1 (strongly disagree) to 5
(strongly agree).

3.2.2. Work—family conflict

Work-family conflict was measured with the Work Family
Conflict Scale proposed by Carlson and Kacmar (61). The scale is
based on six dimensions of conflict, resulting from the combination
of three forms of work—family conflict (time, strain, and behavior),
and two directions of work—family conflict (work-family interference
and family-work interference). In the current study, only 6 items of
the Work-Family Conflict Scale were used, considering only 2
dimensions of the scale: time based on work-family interference, and
strain based on work-family interference. The current study aims to
highlight the impact of the activities carried out by medical personnel
at work on their family, as well as the state of tension and stress
resulting from this interaction (e.g., “Work keeps me away from my
family for too much time,” “The time I spend at work does not allow

» «

me to participate enough in family activities,” “When I get home from
work, I am too tired to participate in family activities,” “It happens
that the stress at work also affects me at home, so that I can no longer
do what I like or what I enjoy).” All items are scored directly and
involved responses on a five-point Likert scale, from 1 (never) to 5

(always).

3.2.3. Work engagement

Work engagement was measured with the short version of the
Utrecht Work Engagement Scale (UWES-9) (62, 63), which refers to
three factors of work engagement, with three items each: vigor (e.g.,
“When I wake up in the morning, I feel like going to work”),
dedication (e.g.: “I am proud of the work I do”), and absorption (e.g.,
“I am fully involved when I work”). All the items are scored directly,
on a 7-point Likert scale, from 0 (never) to 6 (always).
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3.2.4. Basic psychological needs satisfaction

Basic needs satisfaction was measured using the Basic
Psychological Needs Satisfaction Scale and the Frustration Scale (64).
The three subscales focus on autonomy (e.g., “At work, I feel a sense of
choice and freedom in the things I undertake”), competence (e.g., “I
feel confident that I can do things well at work”), and relatedness/
referring to the extent to which a person feels connected with and
valued by others (e.g., “I feel that people who care at work care about
me to0”). Each of the three subscales was assessed via satisfaction
questionnaires with 4 directly scored items on a seven-point Likert
scale from 1 (strongly disagree) to 7 (strongly agree). Thus, participants
report the extent to which their three basic needs were met in the last
weeks at work.

3.2.5. Work meaningfulness

Work meaningfulness was measured with the Work inventory and
the Meaningful work scale (65), which introduces three components
of meaning at work: positive meaning (e.g., “I have a good sense of
what makes my work meaningful”), gaining meaning through work
(e.g., “My work helps me understand myself better”) and better
motivations (e.g., “I know my work makes a positive difference in the
world?”). The directly scored items required answers on a five-point
Likert scale, from 1 (absolutely not true) to 5 (absolutely true).

3.2.6. Patient care

Patient care was measured with the Patient Care scale (66), an
8-item scale that investigates suboptimal patient care practices (five
items, e.g., “We did not fully discuss treatment options”) and patient
care attitudes (three items, e.g., “We paid little attention to the social
or personal aspects of the illness impact?”). All the items were scored
directly, on a 5-point Likert scale, from 1 (never) to 5 (weekly).

3.2.7. Pandemic stress

Pandemic stress was measured with the corresponding Stanford
Acute Stress Reaction Questionnaire - SASRQ, which was developed
and validated by Cardena et al. (67) to assess psychological symptoms
experienced following a traumatic episode. The SASRQ instrument
investigates dissociation (e.g., subjective feeling of numbness,
detachment and lack of emotional responsiveness, reduced awareness
of the environment, derealization, depersonalization, and dissociative
amnesia - 10 items), reexperiencing trauma (6 items), avoidance (6
items), hyper anxiety (6 items), anxiety and impairment of functioning
(2 items). The questionnaire was initially applied in the context of
natural disasters (floods), but we adapted it to fit the context of
traumatic episodes related to the COVID-19 pandemic crisis. All the
items are directly scored, on a 6-point Likert scale, from 0 (“I have not
experienced/experienced the respective condition”) to 5 (“I have
experienced the respective condition very often”). This scale was
introduced in the research design starting with the second pandemic
wave, to measure if new waves lead to an increase in the stress felt by
medical professionals.

3.2.8. Burnout

The Burnout Scale [22-item MBI - Maslach Burnout Inventory
(68)] was originally developed to measure burnout as a specific type
of response to occupational stress among human service professionals.
We used the 9-item short version of the Maslach Burnout
Measurement Inventory (69, 70), with three subscales (exhaustion,
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cynicism, and inadequacy, including feelings of overwhelming
emotional exhaustion, feelings of cynicism and detachment from the
workplace defined as depersonalization, and a sense of ineffectiveness
and reduced personal fulfilment). Each subscale has 3 directly scored
items, measured on a 7-point Likert scale, from 0 (never) to 6 (daily).
This scale was introduced in the research design starting with the third
pandemic wave, to test whether the persistence of the pandemic waves
leads to various degrees of professional exhaustion.

We tested the reliability of the structure by assessing the internal
consistency of all applied scales using Cronbach’s alpha. The
Cronbach’s alpha of each construct was higher than the reccommended
level of 0.7.

3.3. Data collection

The data was gathered online during the five pandemic waves
using Google Forms for each of the corresponding five rounds, and
mainly came from Bucharest (425) and the neighbouring counties:
Talomita (152), followed by Braila (77), Galati (10), but also from other
counties such as Bacéu (6), Teleorman (6), Constanta (5), Tulcea (5),
Sibiu (5), Calarasi (5), Giurgiu (4), Arges (3), Bihor (2), Neamt (2),
Vaslui (2), Olt (2), Brasov (2), Timis (2) (Figure 1).

The first survey took place between March and May 2020, with a
total of 216 healthcare workers. The second round of data collection
unfolded in September 2020-January 2021, with 121 respondents, of
which 18 subjects were on the panel (i.e., those who took part in the
survey in two successive pandemic waves, namely waves 1 and 2).

The third survey took place from February to May 2021, focusing
on 195 respondents, with only 6 participants in the panel between
waves 2 and 3 (i.e.,9.37% of wave 2, and 3.09% of the third wave).

The fourth round of data collection took place between September
and December 2021, and 68 healthcare workers completed the survey,
of whom 6 were included in the corresponding panel (i.e., those who
repeated in waves 3 and 4). They accounted for 3.09% respondents
from the third wave, and 8.82% of respondents from the fourth wave.

The final stage of data collection unfolded between January and
March 2022: 138 healthcare workers completed the survey and 31
were panel respondents (i.e., subjects who repeated in waves 4 and 5,
respectively 45.58% of respondents from the fourth wave, and 22.46%
from the fifth wave). At large, the number of people who participated
in the survey in at least two successive pandemic waves (panel
participants) reached 61 respondents (respectively 8.26%).

3.4. Analytics

Analytical procedures were computed using the IBM® SPSS®
Statistics and Jamovi v1.6.23 softwares (71). The computation
procedures focused on absolute and relative frequency, means,
standard deviations, and normality indicators (i.e., skewness and
kurtosis). We calculated the bivariate Pearson correlations () across
the study variables, following Cohens (72) benchmarks for
interpretation: weak correlation (r <0.3), moderate correlation
(0.3< r<0.55), strong correlations (r >0.5).

The analyses relied on two non-parametric statistical hypothesis
tests. The Mann-Whitney U test was applied to explore perception
differences at the level of cross-sectional samples during the five
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FIGURE 1
Geographical distribution of respondents.

pandemic waves. The Wilcoxon signed rank test was applied for the
comparative analysis of health status perception of medical staff
participating in two consecutive waves.

Using nonexperimental data, causal relationships were examined
with path analysis using the Jamovi open software. We developed a
model of hypothesized causes in order to test the coping role during
the COVID-19 pandemic of health workers™ perception regarding
their own state of health in relation with work engagement, family-
work relations, basic psychological needs satisfaction, and work
meaningfulness. The constructs and their indicators were specified
and estimated, followed by structural relationships in the model,
which were obtained using the same steps. Further on, the
hypothesized model of relations was statistically tested to determine
the extent to which it was consistent with the data. We first applied the
path analysis to test the initial hypothesized model. Next, the latent
variable structural equation modelling - SEM was applied to accurately
identify the relationships in the system.

The SEM comprises both a measurement model and a structural
model. It was used to analyse the relationships between observed
variables (derived directly from measurements) and latent variables
(constructs that can be measured indirectly by determining their
influence on the responses of the measured variables) (73-77). The
applied methodological steps were: (1) model identification, (2)
parameter estimation, (3) model-fitting, (4) model redefinition, and
(5) interpretation of results. In the case of SEM, we followed the five
step-model specification, firstly defining the independent and
dependent variables; and continuing with the same next steps.
We used standardized coefficients to increase comparability and to
make inferences regarding the strength of identified relationships (i.e.,

Frontiers in Psychiatry

variables with mean=0 and standard deviation=1). The fit of the
model to the field data was measured using the chi-square test (78),
the comparative Tucker-Lewis Index [TLL (79)], the comparative fit
index [CFI; (80, 81)], the root mean square error of approximation
related to the residual in the model [RMSEA; (82)], and the
standardized root mean squared residual (SRMR; 75, 76, 83).

4. Results
4.1. Sample

The 738 completed questionnaires that resulted from the data
collection phase showed that the sample is dominated by women
(74.5% respondents, mirroring the predominantly female structure of
the health personnel in Romania, with 70.5% women among doctors
in 2020). Participants with ages of 40-49 years totalled 42.68% of the
sample. Most of the medical staff graduated from post-secondary
schools (46.61%), and only a third from college (29.40%). The other
study levels were represented as follows: postgraduate studies
(14.76%), secondary education (7.99). These numbers also indicate
the age structure of specific occupations in the medical sector:
respondents aged up to 20-29 years mainly have secondary education
(post-secondary school); 10.70%, having the lowest average period of
employment 0-1year (20-29years) (Table 2).

Respondents aged 40-49 years have the highest share (24.12%) in
the category of post-secondary school. The lowest weight of those with
secondary school education (2.43%) is in the age category 50-59 years.
Results underline that the positions that do not require specialized
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TABLE 2 Frequency distribution of socio-demographic characteristics on research waves.

Variables Total (738) Wave 1 Wave 2 Wave 3 Wave 4 (68) Wave 5
(216) (121) (195) (138)
Gender M 25.61 30.60 29.00 24.10 25.00 21.74
F 74.39 69.40 92.00 75.90 75.00 78.26
Education Secondary education 7.99 15.30 8.20 3.60 2.94 5.07
Post-secondary 46.61 42.60 43.00 62.10 48.52 39.85
studies
University studies 29.40 28.70 31.40 25.10 33.82 32.60
Postgraduate studies 14.76 13.40 17.40 9.20 14.70 22.46
Position Caregiver, nurse, 21.54 9.40 9.10 8.10 23.53 28.26
stretcher bearer,
registrar
Medical assistance, 73.57 71.76 67.76 74.36 75 63.04
paramedic
Doctor 5.82 19.00 23.20 5.60 1.47 2.90
Age 20-29years old 10.70 10.70 9.10 7.10 8.82 18.11
30-39years old 26.83 30.10 45.50 15.10 17.64 26.81
40-49 years old 42.68 44.10 37.30 49.40 51.47 32.20
50-59 years old 18.43 14.40 8.30 27.80 17.64 21.74
>60 years old 1.35 1.00 - 1.00 2.94 1.44
Professional 0-1years 5.01 4.20 2.50 5.60 2.94 8.69
experience 1-3years 10.56 9.30 18.20 8.70 5.88 10.87
3-5years 17.47 14.81 25.60 16.49 13.23 18.11
>10years 66.93 71.80 53.70 69.20 77.94 62.32

studies (unqualified) in the medical system are occupied by young
people, who are in the early stages of employment, look out for new
job opportunities and are less likely to fill their current position for
long periods. The best represented professional categories in this study
were nurses (68.29%) and doctors (18.56%), the rest of 13.13% being
paramedics, stretcher bearers, and registrars. However, these
percentages change from one pandemic wave to another.

Medical doctors represented only 1.47% of the participants who
completed the survey during the fourth wave, they were best
represented in the second wave (23.20%) (Table 2).

Regarding seniority at work, the most numerous were people with
seniority >10years, followed by seniority of 3-5years, most of them
being medical assistants, followed by doctors.

4.2. Descriptive statistics

Overall, the distribution of answers by pandemic waves is
relatively balanced, but there are also particularities that need to
be considered: medical assistants provided the most answers in the 4th
pandemic wave (75%), and doctors in the 2nd wave (23.20%).

The descriptive analysis (Table 3) shows that the highest values in
terms of the mean of work - family conflict scale were recorded during
the 2nd and 4th pandemic waves, while the means regarding the
satisfaction of basic psychological needs, the perception of the
personal state of health, meaning of and commitment to work have
higher values in waves 1 and 3. Workplace engagement and the
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perception of the workplace achieved higher values in waves 2 and 3.
Patient care has higher values in the first two waves, and professional
burnout has higher values towards the end of the pandemic, during
waves 4 and 5. On the other hand, stress associated with COVID
surged during the middle of the pandemic, in waves 2 and 4.

4.3. Inferential results

Inferential analysis tested the importance of one’s own state of
health in relation to all selected factors and the dynamics of these
variables during the five pandemic waves, both at the level of
independent samples and in the panel study, to identify possible
adaptive behaviors and attitudes towards the COVID-19 pandemic
threats. The path analysis and the latent variable structural equation
modelling - SEM were applied to explain the relationships between
the selected constructs.

4.3.1. Health perception

The fundamental hypothesis is that, in the context of the
COVID-19 pandemic, perception of one’s own state of health is pivotal
for the perception of all other considered variables: the perception of
the specific risks at work, the felt state of pandemic stress, satisfaction
of basic psychological needs, meaning of and commitment to work,
patient care, but also of the conflict between work and the family life.

This set of working hypotheses are supported by significant direct
and indirect proportional correlations (with various degrees of
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TABLE 3 Descriptive analysis on research waves.

Scale (no Total mean = Wave 1 mean Wave 2 Wave 3 mean Wave 4 mean Wave 5

respondents) (SD) (SD) 216 mean (SD) (SD)195 (SD)68 mean (SD)
121 138

Perception of the personal 7.57 (1.69) 8.07(1.28) 7.09 (1.93) 7.64 (1.44) 6.75 (2.08) 6.97 (1.88)

state of health (738)

The perception of the 34.67 (7.12) 30.7 (6.92) 33.0 (6.42) 32.9 (6.30) 33.3(5.79) 30.5 (6.61)

workplace (738)

Work-family conflict scale 21.67 (6.09) 19.8 (6.47) 22.2 (5.69) 22.5(5.72) 22.9 (5.78) 22.4 (5.96)

(738)

Workplace engagement (738) 42.26 (8.60) 4.36 (8.52) 41.8 (8.24) 43.1(8.28) 40.0 (8.33) 40.5 (9.18)

Scale of satisfaction of basic 66.78 (12.72) 68.7 (12.7) 65.9 (13.5) 67.5(11.4) 65.1 (12.5) 64.3 (13.5)

psychological needs (738)

The work and meaningful 42.01 (5.79) 42.4 (5.66) 41.9 (6.24) 42.4 (5.45) 41.3 (5.64) 413 (6.13)

inventory (738)

Patient care (591) 21.11 (5.55) 19.8 (8.71) 20.4 (8.89) 18.5 (9.09) 17.0 (9.74) 10.7 (6.04)

Stanford acute stress reaction 53.67 (36.94) 7.0 (22.1) 55.4 (38.2) 48.2 (33.5) 62.5(39.1) 57.5(38.1)

questionnaire (555)

Maslach burnout inventory 21.28 (12.92) - 2.18 (6.68) 19.1 (12.6) 24.2 (12.9) 23.2(13.2)

(415)

strength) between the perception of one’s state of health and almost
all other variables, with one exception (Table 4). Patient care seems to
be above the own health perception, but it is significantly, moderately
negatively correlated with stress reaction, and significantly, weakly
negatively correlated with burnout (Table 4).

Health workers with higher levels of positive perceived health are
better at managing pandemic stress (—0.328; p =0.001) and burnout
effects (—0.265; p =0.001). In the same acceptance, a positive health
perception balances family-work conflicts (—0.283; p =0.001) and
negative workplace engagements (—0.163; p =0.001). Work
engagement is also negatively correlated with burnout (—0.453;
p=0.001) and pandemic stress (—0.282; p =0.001).

Perceived health and work engagement are positively
correlated with the satisfaction of basic psychological needs
(0.271, p =0.001 and 0.690; p =0.001, Table 4). The perception of
workplace highly positively correlates with the work versus family
conflict, drawing attention to the fact that the workplace fulfils the
function of a second family (0.501; 0.0001). Intuitively, the
meaning of work negatively correlates with the effects of burnout
(—0.335; p =0.001).

These results are best expressed among doctors, who display high
levels of meaningful work and work engagement. Such positive
attitudes towards work are shown by the following percentages:
50.73% of responders are highly involved in their work, 36.02% being
excited when they work, 30.88% state that they want to go to work
when they wake up in the morning, 28.67% are happy when they work
intensively, and 11.76% of the doctors answered that they are full of
energy at work.

In terms of work significance, 59.55% of the medical personnel
declared that they have a career full of significance, 57.35% of doctors
stated that their work has a positive impact in the world. Also 50.73%
know the significance of their work and 48.52% recognize the
contribution of their work to the meaning of life.

Frontiers in Psychiatry

4.3.2. Dynamics of health perception

An important task of our research was to capture the dynamics of
health perception (“How satisfied are you with your state of health?”)
during the 5 pandemic waves, both at the level of independent samples
(based on the Mann-Whitney U test) and in the panel study (via the
Wilcoxon signed rank test).

Results summarized in Table 5 (the value of p associated with the
Mann-Whitney U test is listed) show statistically significant
differences in terms of health assessment scores between the first wave
and the other four waves, and between wave 3 and the next two ones,
as described below.

Certain adaptive behaviors and attitudes towards the COVID-19
pandemic threats are visible during waves 2, 4 and 5 (Mann-Whitney
U test p <0.05). Respondents acknowledge that they have coped better
with latter pandemic waves due to the progress in terms of medical
protocols and procedures. At the beginning of the pandemic there was
some lack of confidence and a high degree of scepticism regarding the
perception of one’s own health state. Also, waves 1 and 3 are
significantly different from waves 4 and 5 (Table 5A). A decrease in
the satisfaction level regarding the state of health can be observed
during the last two pandemic waves, compared to the onset of the
COVID-19 pandemic (wave 1). However, it should be highlighted that
the maximum values of health state declared in the self-assessment at
the beginning of the pandemic may be the result of a cognitive
dissonance effect, which is a psychosocial phenomenon of denying a
possible personal vulnerability (84). The perception of one’s own state
of health fluctuates from wave to wave, maintaining lower values than
in the initial state. Thus, although the medical personnel was
confronted with a shortage of knowledge on adequate mitigation
procedures and treatment protocols during the first pandemic wave,
they displayed a compensatory overconfidence in their own state of
health (85), which may have helped the fight against the virus. The
lower values related to one’s own health state recorded during the 2nd
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TABLE 4 Correlation Pearson.

Correlations How The Work— Workplace Scale of The work Patient Stanford acute [VENETelg]
satisfied perception of family engagement satisfaction of and care stress reaction burnout
are the work conflict basic meaning questionnaire inventory
you with o] ETe( scale psychological inventory
your state needs
of health?
Pearson
) ) 1 —0.163%* —0.283%* 0.298%* 0.271%% 0.196%* —0.328%* —0.265%*
How satis fied are | Correlation
you with your Sig. (2-tailed) 0.000 0.000 0.000 0.000 0.000 0.117 0.000 0.000
1. (Z-tal . . B . B . . .
state of health? & ate
N 525 525 525 525 525 416 384 304
Pearson
) 1 0.501%%* —0.155%* —0.139%* —0.004 0.107* 0.314%% 0.294°%
. Correlation
The perception of
the workplace Sig. (2-tailed) 0.000 0.000 0.001 0.921 0.03 0.000 0.000
N 525 525 525 525 416 384 304
Pearson
) 1 —0.265%* —0.239%* —0.005 —0.054 0.370%* 0.423%%
. Correlation
Work-family
conflict scale Sig. (2-tailed) 0.000 0.000 0.250 0.274 0.000 0.000
N 525 525 525 416 384 304
Pearson
) 1 0.690%* 0.643%% 0.086 —0.281%* —0.453%%
Correlation
Workplace
engagement Sig. (2-tailed) 0.000 0.000 0.080 0.000 0.000
N 525 525 416 384 304
scéle Of. Pearson ) 1 0.610%* 0.108% —0.258%* —0.299%
satisfaction of Correlation
basi
asle Sig. (2-tailed) 0.000 0.028 0.000 0.000
psychological
needs N 525 416 384 304
Pearson 1 0.058 ~0.168%* —0.335%%
The work and Correlation ’ ’ ’
meaning Sig. (2-tailed) 0.238 0.001 0.000
inventory
N 416 384 304
Pearson
) 1 —0.022 —0.105
Correlation
Patient care . .
Sig. (2-tailed) 0.694 0.105
N 309 241
(Continued)
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wave indicate a delay in these concerns, which increased in the next
wave, on the grounds that experience gained in previous waves makes
us more confident in preventing disease. Lower health state-related

Maslach
burnout
inventory
0.559%*
0.000
304
1
0.000
304

values correspond to waves 4 and 5, suggesting an adaptation to the
situation, reflected by a decrease in the concern for one’s own health.

The results of the Wilcoxon signed rank test, show that statistically
significant differences were recorded between the answers collected in
the panel during waves 1, 2 and 4 (Table 5B). These findings are
explained by the fact that people were more scared at the very
beginning of the pandemic, having the feeling that their health would

Stanford acute
stress reaction
questionnaire

be seriously affected. In the fourth wave, they already adapted to the

pandemic conditions, believing that their health will not be severely
impacted by the SARS CoV-2 virus.
The perception of the state of health and the perceived danger at

Patient

work during the pandemic was tested using the Mann-Whitney U
test. The results show that there are significant differences (p <0.05) in
the scores obtained for these variables between the following waves:

wave 1 and waves 2, 3; wave 2 and wave 5; wave 3 and wave 5
(Table 6A).
The mean values show that the perception of workplace safety

The work
meaning
inventory

against the effects of the pandemic in waves 1 and 5 was lower than in
waves 2, 3, 4. The transition from the COVID-19 Alpha variants
specific to the first wave, to the Omicron variant characteristic to the

last wave had a significant impact on health workers. Nonetheless, at
the beginning of the pandemic, COVID-19 was something new and
quite dangerous, causing the medical staff to doubt the safety of their

satisfaction of
psychological

workplace. The measures mandated to combat the pandemic were also

very strict during the first wave (lockdown), whereas the Omicron
variant of the virus, which emerged at the end of the pandemic, was
perceived more as an easy flu, meaning that the perception of the
danger to one’s health at work decreased. In waves 2, 3, and 4, the
COVID-19 isolation measures were no longer very strict in Romania,

i
o C
0o
KCRNS
g-(l)
o
L.
S o
= c
o

which led to higher levels of health-related self-assessment.

The Wilcoxon signed rank test recorded statistically significant
differences between responses regarding the workplace perception of
people in the panel between wave 1 and 4 (Table 6B), in the sense that

family
conflict

the perception of dangerousness at work decreases in wave 4 compared
to wave 1. These findings could be related to the new, less aggressive
variants of SARS-CoV-2, but also to the advancement of knowledge,
increased treatment capacities, and more effective measures to

mitigate the pandemic (85, 86). If we compare waves 1 and 4 to waves

the work

2, 3 and 5, we can identify a sharpening of perception regarding the

perception of

state of health, but also concerns about “how risky is the workplace in
the context of the pandemic” and “whenever unforeseen events can

occur” Also, between wave 1 and wave 4, it appears that the
respondents in the panel sharpen their perception of job security,

satisfied

which may come as a result of an adaptation processes.

your state
of health?

4.3.3. Work—family conflict, work engagement

and significance, psychological needs, patient

care, pandemic stress and burnout dynamics
Another research aim was to measure the dynamics of conflict

Pearson
Correlation
Sig. (2-tailed)
Pearson
Correlation
Sig. (2-tailed)

between professional and personal life, work engagement and
commitment, work significance, satisfying basic psychological needs,
patient care, pandemic stress and burnout during the 5 pandemic
waves, both at the level of independent samples (based on the Mann-

Correlations
Stan ford acute
stress reaction
questionnaire
Maslach burnout
inventory

Whitney U test) and in the panel study (via the Wilcoxon signed
rank test).

TABLE 4 (Continued)
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TABLE 5 Perception of one’s own health state.

A. Different pandemic waves

10.3389/fpsyt.2023.1179803

B. Different consecutive waves (panel samples)

Wavel Wave2 Wave3 Wave4 Wavel Wave2 Wave3 Wave4 Waveb5
Wave 1 0.000 0.000 0.000 0.183 Wave 1 0.039 0.378 0.009 NA
Wave 2 0.506 0.092 0.027 Wave 2 1,000 0.402 NA
Wave 3 0.024 0.027 Wave 3 0.138 NA
‘Wave 4 0.438 ‘Wave 4 NA
Wave 5 ‘Wave 5

(A) Different pandemic waves; (B) different consecutive waves (panel samples used the Wilcoxon signed rank test, p <0.05). *NA, no answer. The italic values are statistically significant (p<0.05).

TABLE 6 Perception of workplace safety.

A. Different pandemic waves

B. Different consecutive waves (panel samples)

Wavel Wave2 Wave3 Wave4 Wave5 Wavel Wave2 Wave3 Wave4 Waveb5
Wave 1 0.015 0.002 0.058 0.970 Wave 1 0.084 0.529 0.018 0.313
Wave 2 0.970 0.925 0.024 Wave 2 0.262 0.937 0.698
Wave 3 0.829 0.005 Wave 3 0.919 0.250
‘Wave 4 0.060 ‘Wave 4 0.499
Wave 5 Wave 5

(A) Different pandemic waves; (B) different consecutive waves (panel samples used the Wilcoxon signed rank test, p <0.05). The italic values are statistically significant (p<0.05).

TABLE 7 The work versus family conflict scale.

A. Different pandemic waves

B. Different consecutive waves (panel samples)

Wavel Wave2 Wave3 Wave4 Waveb B. Wavel Wave2 Wave3 Waved4 Waveb
Wave 1 0.015 0.002 0.058 0.000 Wave 1 0.569 0.889 0.352 0.522
Wave 2 0.970 0.925 0.024 Wave 2 0.107 0.724 0.844
Wave 3 0.829 0.005 ‘Wave 3 0.755 0.625
Wave 4 0.060 Wave 4 0.213
Wave 5 Wave 5

(A) Different pandemic waves; (B) different consecutive waves (panel samples-Wilcoxon signed rank test, value of p <0.05). The italic values are statistically significant (p<0.05).

The dynamics of the conflict between work and personal life
during different pandemic waves revealed statistically significant
differences (p <0.05) between wave 1 and waves 2, 3 and 5 (Table 7A).
The balance between work and family was seriously affected during
the first pandemic wave, a fact that can be explained by the
involvement of all available resources in the battle against an unknown
impactful virus. The conflict considerably diminished in the fifth
wave, and as a result of the “habit” effect. Starting with the 2nd and
3rd waves, the pandemic limitation measures relaxed (87), increasing
the contamination risk of the population and causing additional
pressure on the medical system. As an immediate consequence, health
workers were affected, and their work conditions were subject to
various risks. This explains the statistically significant differences
recorded between these waves and the last one, during which the
Omicron variant no longer raised major problems for the
health system.

The results of the Wilcoxon signed rank test suggest that there are
no statistically significant differences regarding the conflict between

Frontiers in Psychiatry

family life and the time spent at work between people who responded
in two consecutive pandemic waves (Table 7B).

In order to take an in-depth look on the role of profession in the
life of respondents, we used the Utrecht Work Engagement Scale
(UWES). One can observe that the well-being and the pleasure of
going to work decreased during the last two pandemic waves,
compared to first wave, and also that wave 1 is different from waves 2,
4 and 5 in this regard (Table 8A).

The Mann-Whitney U test also shows statistically significant
differences in terms of work engagement. Work commitment increases
with positive perception of one’s health, work safety, and the
satisfaction of basic psychological needs, as well as with the efficiency
of medical protocols. Thus, the raising numbers of successfully treated
patients fostered positive and optimistic attitudes towards dealing with
the pandemic. Also, diminishing fear and anxiety associated with
possible illness/infection with SARS-CoV-2, brought about consistent
increases in work engagement; a trend which is observable from one
pandemic wave to another.
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TABLE 8 The role of profession in the life of respondents.

A. Different pandemic waves B. Different consecutive waves (panel samples)
Wavel Wave2 Wave3 Wave4 . Wavel Wave2 Wave3 Wave4 Waveb5
Wave 1 0.008 0.218 0.010 0.002 Wave 1 0.343 0.414 0.407 0.820
Wave 2 0.061 0.394 0.506 Wave 2 0.800 0.388 0.944
Wave 3 0.034 0.013 Wave 3 0.813 0.875
Wave 4 0.849 ‘Wave 4 0.962
Wave 5 Wave 5

(A) Different pandemic waves; (B) different consecutive waves (panel samples-Wilcoxon signed rank test, p <0.05). The italic values are statistically significant (p<0.05).

TABLE 9 The perception of work significance.

A. Different pandemic waves B. Different consecutive waves (panel samples)
Wavel Wave2 Wave3 Wave4 Waveb B. Wavel Wave2 Wave3 Wave4 Waveb
Wave 1 0.522 0.998 0.213 0.026 Wave 1 0.464 0.432 0.585 0.850
Wave 2 0.553 0.522 0.169 Wave 2 0.866 0.700 0.925
Wave 3 0.131 0.014 Wave 3 0.058 0.423
Wave 4 0.628 Wave 4 0.345
Wave 5 Wave 5

(A) Different pandemic waves; (B) different consecutive waves (panel samples used the Wilcoxon signed rank test, p <0.05). The italic values are statistically significant (p<0.05).

TABLE 10 Perception of satisfying basic psychological needs.

A. Different pandemic waves B. Different consecutive waves (panel samples)
Wavel Wave2 Wave3 Wave4 Waveb B. Wavel Wave2 Wave3 Wave4 Waveb5
Wave 1 0.032 0.010 0.107 0.000 Wave 1 0.347 0.393 0.733 0.183
Wave 2 0.979 0.878 0.070 Wave 2 0.272 0.272 0.147
Wave 3 0.822 0.015 Wave 3 0.528 0.625
Wave 4 0.156 Wave 4 0.162
Wave 5 Wave 5

(A) Different pandemic waves; (B) different consecutive waves (panel samples used the Wilcoxon signed rank test, p <0.05). The italic values are statistically significant (p<0.05).

The Wilcoxon signed rank test indicates no statistically significant When it comes to work meaningfulness, the Wilcoxon signed
differences in terms of scores related to work commitment for the  rank test does not show statistically significant differences between the
same person from one pandemic wave to another (Table 8B). answers given by the same people in different pandemic waves. Thus,

During the COVID-19 pandemic, work had a special significance  the meaning of work remains relatively constant for the same person,
in the lives of the respondents, as shown by the positive correlation  at least in 2 consecutive waves (Table 9B).
between work significance and work commitment, and between the The respondents in our study consider the work carried out
former and the satisfaction of basic psychological needs. Most health  during the pandemic as meaningful, with a positive impact on those
workers feel full of energy at work (52%), proud of the work they do  around them (69.6% of all respondents), which gives them strength
(59.5%) and involved in their daily activities (65.5%). and inspire them to deal with difficult situations. A career in this field

The Mann-Whitney U test shows statistically significant of work and the professional satisfaction of healing patients
differences between the first and last pandemic waves, and between  significantly contributes to the fulfilment of a meaningful personal life
waves 3 and 5 (Table 9A). The perception of work significance  (e.g., “I found a profession whose purpose brings me satisfaction,” 66%
increased towards the end of the pandemic (in wave 5) compared to  answering with a maximum score).
waves 1 and 3, possibly in the optimistic context created by increasing The Mann-Whitney U test emphasises significant differences
healing rates. (p <0.05) regarding the item of satisfying basic psychological needs

The average values of recorded scores (wave 1=42.91, wave  between wave 1 and waves 2, 3 and 5; and waves 3 and 5 (Table 10A).
2=43.53, wave 3=42.96, wave 4=42.03, wave 5=40.86) reflect the ~ This means that basic psychological needs were fulfilled towards the
degree to which people appreciate their work effort makes a positive ~ end of the pandemic, rather than in the initial (wave 1) or middle
contribution and brings benefits to others, or to the whole society. (wave 3) stages. On the contrary, the Wilcoxon signed rank test does
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TABLE 11 Patient care.

A. Different pandemic waves

10.3389/fpsyt.2023.1179803

B. Different consecutive waves (panel samples)

Wavel Wave2 Wave3 Wave4 Wavel Wave2 Wave3 Wave4 Wave5
Wave 1 0.437 0.772 0.009 0.000 Wave 1 0.723 0.590 0.179 0.001
Wave 2 0.556 0.017 0.000 Wave 2 0.713 0.943 0.004
Wave 3 0.012 0.000 Wave 3 0.786 0.250
Wave 4 0.000 ‘Wave 4 0.009
Wave 5 Wave 5

(A) Different pandemic waves; (B) different consecutive waves (panel samples used the Wilcoxon signed rank test, p <0.05). The italic values are statistically significant (p<0.05).

TABLE 12 Stress of infection with COVIS-19.

A. Different pandemic waves

B. Different consecutive waves (panel samples)

Wavel Wave2 Wave3 Wave4 Waveb Wavel Wave2 Wave3 Wave4 Waveb
Wave 1 0.089 0.191 0.077 0.055 Wave 1 0.813 0.000 0.462 0.813
Wave 2 0.319 0.469 0.568 Wave 2 0.641 0.701 0.570
Wave 3 0.211 0.097 Wave 3 0.724 0.713
Wave 4 0.696 ‘Wave 4 0.794
Wave 5 Wave 5

(A) Different pandemic waves, (B) different consecutive waves (panel samples used the Wilcoxon signed rank test, p <0.05).

not show statistically significant differences in the satisfaction of basic
psychological needs between responses provided by the same people
in successive pandemic waves (Table 10B).

Regarding patient care, the Mann-Whitney U test shows
statistically significant differences (p <0.05) between waves 1 and 2
compared to waves 4 and 5. Also, the fourth wave stands out when
compared to waves 1, 2, 3 and 5 (Table 11A).

Average scores (wave 1=23.43, wave 4=22.21, wave 5=12.05)
show statistically significant differences, indicating that the basic
psychological needs were satisfied by adapting to the new pandemic-
related working conditions.

The Wilcoxon signed rank test also shows statistically significant
differences between wave 5 and waves 1, 2 and 4 (Table 11B). Panel
respondents report the same level of competence when caring for
patients, across the pandemic waves. However, participants from the
panel samples in wave 5 considered that the medical care provided
during the last pandemic wave was of a higher level than the one
specific to waves 1, 2 and 4, as shown by the following mean values:
wave 1 versus wave 5: 23.92 versus 11.78; wave 2 versus wave 5: 23.63
versus 11.45; wave 4 versus wave 5: 23.88 versus 11.11.

The medical personnel appreciated that the medical care they
provided during the pandemic was adequate (82% of respondents),
although at the cost of one’s own mental (14.2%) and physical
exhaustion (17.1%). It should be highlighted that deeply rooted
professional convictions, i.e., caring for patients is the central element
in the code of professional conduct in the medical field (88), influence
job satisfaction and make medical staff focus on the physical, mental,
and emotional wellbeing of patients, even when this task becomes
risky or even more demanding.

The Stanford Acute Stress Reaction Questionnaire (Stanford
Acute Stress Reaction Questionnaire) was introduced into the research
design starting with the second wave. Following the application of the
Mann-Whitney U test, no statistically significant differences in terms
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of scores were obtained when assessing the state of stress across
pandemic waves (Table 12A), although average scores recorded in
wave 3 (wave 3=47.32) are much lower than those recorded in wave
2 (wave 2=61.96).

The Wilcoxon signed rank test does not show statistically
significant differences between participants’ responses specific to
different pandemic waves (Table 12B).

The Maslach Burnout Inventory scale was introduced starting
with wave 3. The results of the Mann-Whitney U test point out
statistically significant differences (p <0.05) between wave 3 and waves
4, 5 and also between waves 2 and 3 (Table 13A).

The mean scores recorded during certain pandemic waves (wave
3=17.10, wave 4=23.67, wave 5=22.49) show a stronger increase in
burnout cases towards the end of the COVID-19 pandemic. The
Wilcoxon signed rank test shows statistically significant differences
between waves 3 and 4 (Table 13B), meaning that professional burnout
is prevalent in wave 4, compared to wave 3 (wave 4=22.36, wave
3=15.18).

4.3.4. Structural model testing

The developed model is based on inferential research results from
the previous sections. It estimates accommodation mechanisms
(causes and effects) to a continuous changing work environment.
We hypothesized that the perceived state of health is reflected in the
family relations, and in the work involvement. Work engagement gives
psychological satisfaction and makes work meaningful which makes
one feel fulfilled and valuable (Figure 2A).

Even if results show statistically significant but often week
relationships, the parameters for the presented model show a very
good-fitting reasonably consistent with the data: SRMR=0.027,
RMSEA=0.074, CFI=0.985, TLI=0.962. All the statistically
significant relationships are positive in direction. The level of perceived
health as a potential supporting factor in the family-work conflict has
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TABLE 13 Professional burnout.

A. Different pandemic waves

10.3389/fpsyt.2023.1179803

B. Different consecutive waves (panel samples)

Wavel Wave2 Wave3 Wave4 Wave5 B. Wavel Wave2 Wave3 Wave4 Wave5
Wave 1 NA NA NA NA NA Wave 1 0.045 0.250
Wave 2 0.001 0.783 0.940 Wave 2 0.862
Wave 3 0.009 0.001 Wave 3
Wave 4 0.709 ‘Wave 4
Wave 5 Wave 5

(A) Different pandemic waves, (B) different consecutive waves (panel samples used the Wilcoxon signed rank test, p <0.05). *NA, no answer.
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FIGURE 2
The structural model. (A) Hypothesized structural model. (B) Graphical representation of the structural model.

a loading factor of 0.34. The relation between perceived heath status
and work engagement has a loading factor of 0.10. Well-being at home
influences work engagement (loading factor 0.12). Work engagement
is an important mediator for the perceived meaningfulness of work
(loading factor 0.65) and for satisfying basic psychological needs
(loading factor 0.47). Work meaningfulness influences also the
satisfaction of basic psychological needs (loading factor 0.32).

Using the structural equation modelling (SEM) procedure
we obtained the relationships presented in Figure 2B. The final
structural model provides a good fit with all significant paths
(SRMR=0.072, RMSEA=0.085, CFI=0.928, TLI=0.910).
Figure 2B (Graphical representation of the structural model), the

In

measurement model has observed variables shown in rectangles, and
latent variables drown as circles; the structural model tests the
mediating effects between the latent variables (on the path satisfaction
- family-work conflict - work engagement - work meaningfulness -
psychological needs); straight lines with an arrow at the end represent
the hypothesized effect one variable has on another.

In SEM, the exogenous variable is Satisfaction (mainly the
perceived state of health), which has no predictor within the model.
All other variables are endogenous or dependent variables (e.g.,
family-work conflict, work engagement, work meaningfulness, and
psychological needs), their values being determined by other variables
in the model.
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All correlations are positive in direction with one exception: the
relation between age and satisfaction level (—0.18). This suggests that
youth is a moderate factor of confidentiality regarding perceived
health status and satisfaction level, disregarding the sex of participants.
The satisfaction level is a predictor of the family-work relation (0.58),
both having a moderate direct effect on work engagement.

The family-work relation is saturated by the measured variables
exhaustion (“Quite often I come back from work emotionally
exhausted, not being able to participate in family life,” 0.93), stress
(“The stress from work also affects me at home so that I can no longer
do what I like, or makes me happy;” 0.84) and tiredness (“When I get
home from work, I am too tired to participate in family activities,”
0.81). The largest direct contribution to work engagement comes from
inspiration (“My work inspires me,” 0.91), followed by enthusiasm (“T
am enthusiastic about my work,” 0.85), and a general feeling of
happiness (“I feel happy when I work hard,” 0.67).

The most consistent effect in the model is that of work engagement
on work meaningfulness (0.65). The general disposition that life has
meaning presents the highest direct contribution to work
meaningfulness (“I understand how my work contributes to the
meaning of my life,” 0.97), supporting personal development (“My
work contributes to my personal development,” 0.86), and becoming
the purpose in life (“My work contributes to a purpose greater than
myself,” 0.84). Work engagement moderately satisfies psychological
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needs (0.34), saturated by the freedom of choice (“At work, I have a
sense of choice and freedom in the things I do,” 0.83), competence in
achieving goals (“When I am at work, I feel that I am competent to
achieve my goals,” 0.70), and social connectivity (“I feel connected to
the people who care about me at work and who I care about,” 0.69).

As an important outcome, in SEM there are no correlations with
patient care, measuring physicians’ own perceptions of the quality of
care they provide to patients, which highlights that, regardless of
unfavourable long-term conditions, work involvement provides a high
level of health care professionalism.

5. Discussion

Although the COVID-19 pandemic was emotionally exhausting,
this study shows that the medical staff had a sense of personal
achievement due to meaningful work and commitment to work,
which is consistent with the results obtained by other research works
(89, 90). Respondents in our research advocated an enhance
involvement in the activities carried out during the pandemic crisis
(65.5%). According to Rana (91), job satisfaction plays an important
role in the work commitment and performance of medical
professionals. During pandemic conditions, job satisfaction was
related to the number of consecutive shifts, occupational well-being,
job security, and professional stability at work. The higher the
perceived job satisfaction, the higher the job performance and
productivity in healthcare (91). In Mukaihata et al. (92) study on
psychiatric nurses, work engagement moderated the direct and
indirect effects of patient-related stressor on job satisfaction.

Silvia De Simone et al. (93) found correlations between work
engagement, job satisfaction, and self-efficacy. During the COVID 19
crisis, research revealed that people with high self-efficacy are more
able and comfortable to take on challenging tasks, being more
confident in their ability to overcome difficult situations (94); self-
efficacy being negatively correlated with anxiety (95, 96).

Our findings highlighted that work engagement and high
perceived level of work meaningfulness reduce physicians’ burnout and
sustain the quality of patient care. In a systematic review of over 4,700
articles focusing on physicians’ burnout Hodkinson et al. (59) found
out that burnout related to low work engagement and meaningfulness,
as well as low job satisfaction, and low patient satisfaction.

Similarly, Guerrero-Barona et al. (97) carried out correlations
between the quality of family life and work conflict, psychosocial
factors, burnout syndrome and emotional intelligence.

Literature concerning work engagement before the COVID 19 crisis
indicated that work engagement was positively correlated with the
quality of care (24). Other studies examined the association of burnout
with the quality of patient care, based on samples from all categories of
medical personnel (98, 99). Babenko (100) investigated the role of basic
psychological needs (autonomy, competence, and relatedness) in
physicians” professional well-being in terms of job satisfaction, work
engagement, and burnout. This study indicated that the need for
relatedness had the largest contributions to physicians’ professional life
satisfaction, work-related engagement, and exhaustion, respectively.

We consider that these general factors and relationships sharpened
their manifestation during pandemic conditions. The uncertainty of
the pandemic triggered a mobilization of resources released by
physician’s commitment to work. Further, the work engagement raised
the awareness of the work meaningfulness under these extreme
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conditions. Likewise, patient care, becoming the central priority
during COVID 19 health crisis conditions, seems to have disconnected
from previous influencing factors and relationships.

6. Conclusion

The propose of this study was to identify potential affecting factors
of healthcare work sustainability during the change-related
uncertainty conditions generated by the COVID 19 crisis. Dynamics
and relations of nine carefully selected variables and constructs were
tracked along all five pandemic waves in Romania, which span from
March 2020 to April 2022. The tested variables and constructs are
perception of healthcare workers of their own state of health, their
workplace safety, the work-family conflict, the satisfaction of basic
psychological needs, the work meaningfulness and work engagement,
patient care, pandemic stress and burnout.

Key findings can be summarized as follows:

o The analysis identified perceived personal health status as an
important factor in the perception of the dangerousness of
workplace, the felt pandemic stress, the work-family conflict, the
satisfaction of basic psychological needs, the meaning of and
commitment to work

« Patient care seems to be above the own health perception and
may be associated with the satisfaction of the basic psychological
needs of the medical staff, the work-family balance, and the
perception of workplace safety

« The sense of belonging (ownership) and work commitment
correlate with the quality of patient care and supports the
encountered facts that the medical staff managed to find
resources to cope with professional stress and burnout during
the COVID 19 crisis

o Analysing items dynamics during the 5 pandemic waves, certain
adaptive attitudes (e.g., increasing confidence, satisfaction) and
behaviors towards COVID 19 pandemic threats emerged related
to gained experience and the progress in terms of medical
protocols and procedures

o The in-depth structural model identified that the own health
status satisfaction is a mediator of the family-work conflict and,
together, of the work engagement. In turn, work engagement
plays a significant role in satisfying basic psychological needs and
supporting work meaningfulness. Work meaningfulness
influences also the satisfaction of basic psychological needs.

However, despite these strengths, our study has also some
limitations that reduce the generalizability of results. The strongly
female-dominated samples, with 74.5% women, although it mirrors the
structure of the health personnel in Romania [70.5% female doctors in
2020, according to the National Institute of Statistics (101)] can be a
risk of gender bias in the overall generalizability of our findings.

Another drawback is that we have limited data from multiple
respondents who are part of all 5 pandemic waves and cannot have a
conclusive study in terms of comparing responses between waves.
Another limitation of the present research is given by the fact that we did
not include in the study a section on the possible infection of medical
personnel and the return to work after passing through a COVID 19
disease. Unfortunately, these limitations cannot be improved by further
research. Nevertheless, these findings can help medical health systems
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better identify inner vulnerabilities and strengths, on which coping
strategies can be developed to withstand future disturbances.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed and
approved by Ethic Committee of Center for Risk Studies Spatial and
Dynamic Modeling of Land and Coastal Systems. The patients/
participants provided their written informed consent to participate
in this study.

Author contributions

All authors listed have made a substantial, direct, and intellectual
contribution to the work, and approved it for publication.

References

1. Worldometers-info. (2022). COVID-live, Coronavirus Statistics. Available at:
https://www.worldometers.info/coronavirus/, (Accessed November 18, 2022)

2. World Health Organization. Publications/Overview/Weekly Epidemiological
Update on COVID-19 - 1 June 2022; (2022). Available at: https://www.who.int/
publications/m/item/weekly-epidemiological-update-on-covid-19---1-june-2022;
(Accessed December 21, 2022)

3. The World Bank. The Road to a Green, Resilient and Inclusive Recovery; (2021).
Available at: https://covid-19.ceccar.ro/en/

4. Hatchett RJ, Mecher CE, Lipsitth M In: BH Singer, editor. Public Health
Interventions and Epidemic Intensity during the 1918 Influenza Pandemic, vol. 104.
Princeton, NJ: Princeton University (2007). 7582-7.

5. Government of Romania, Ministry of Internal Affairs, Strategic Communication
Group. Archive; (2020). Available at: https://www.mai.gov.ro/2020/; (Accesed May 16, 2022)

6. Ministry of Health. (2022) COVID-19 Official News — Information from Reliable
Sources, 2022. Press Release. Available at: https://stirioficiale.ro/informatii/buletin-de-
presa-25-martie-2022-ora-13-00. (Accessed November 30, 2022)

7. Government of Romania, Ministry of Internal Affairs, Strategic Communication
Group. Archive. (2021). Available at: https://www.mai.gov.ro/2021/. (Accessed June 18,
2022).

8. Ofiteru A. (2022). How Prepared are Hospitals and Schools for the Omicron Wave.
Free Europe Romania. Available at: https://romania.curopalibera.org/a/avertismentele-
medicilor-pentru-valul-5/31639189.html, (Assessed September 08, 2022).

9. G4media.ro. (2022). Rafila: By the End of March, We Will Get Rid of Some of
the Restrictions/The Mask Should be the Last Measure to Give Up. https://www.
g4media.ro/rafila-pana-la-sfarsitul-lunii-martie-vom-scapa-de-o-parte-din-
restrictii-masca-ar-trebui-sa-fie-ultima-masura-la-care-sa-renuntam.html;

(Accessed February 25, 2022)

10. Harvey OJ. Ends, means, and adaptability In: OJ Harvey, editor. Experience,
Structure & Adaptability. New York: Springer (1966). 3-12.

11. Scott WA. Flexibility, rigidity and adaptation: toward clarification of concepts In:
OJ Harvey, editor. Experience, Structure & Adaptability. Berlin, Heidelberg: Springer
(1966). 369-400.

12. Griffin MA, Neal A, Parker SK. The new model of work role performance: positive
behavior in uncertain and interdependent contexts. Acad Manag J. (2007) 50:327-47.
doi: 10.5465/amj.2007.24634438

13. O’Connell D], McNeely E, Hall DT. Unpacking personal adaptability at work. J
Leadersh Organ Stud. (2008) 14:248-59. doi: 10.1177/1071791907311005

14. Oreg S, Vakola M, Armenakis A. Change recipients’ reactions to organizational
change: a 60-year review of quantitative studies. J Appl Behav Sci. (2011) 47:461-524.
doi: 10.1177/0021886310396550

Frontiers in Psychiatry

15

10.3389/fpsyt.2023.1179803

Acknowledgments

We acknowledge the contribution of the doctoral scholarship
from the Faculty of Geography, University of Bucharest, CS. We
greatly acknowledged the financial support of the University of
Bucharest in paying publication fee.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’'s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

15. Parent JD. Individual Adaptation to the Changing Workplace: Causes, Consequences
and Outcomes, PhD Dissertation. Amherst: University of Massachusetts (2006).

16. Ployhart RE, Bliese PD. Individual ADAPTability (IADAPT) theory:
conceptualizing the antecedents, consequences and measurement of individual
differences in adaptability In: S Burke, L Pierce and E Salas, editors. Understanding
Adaptability: A Prerequisite for Effective Performance within Complex Environments. St.
Louis, MO: Elsevier Science (2006). 3-39.

17. Powell TC, Lovallo D, Fox CR. Behavioral strategy. Strateg Manag J. (2011)
32:1369-86. doi: 10.1002/sm;j.968

18. Van den Heuvel M, Demerouti E, Bakker AB, Schaufeli WB. Adapting to change:
the value of change information and meaning-making. J Vocat Behav. (2013) 83:11-21.
doi: 10.1016/j.jvb.2013.02.004

19. Doron R, Parot E. Dictionary of Psychology. Bucharest: Humanitas (2007).

20. Gorgos MC. Encyclopedic Dictionary of Psychiatry, vol. I-IV. Bucharest: Publishing
House Medicala (1992).

21.Baba A, Ciurea R. Stress, Adaptation and Pathology. Bucharest: Romanian
Academy (1992).

22. Coagan A, Vasilescu A. School Adaptation. Bucharest: Scientific and Encyclopedic
Publishing House (1988).

23. Kiymaz D, Kog Z. Identification of factors which affect the tendency towards and
attitudes of emergency unit nurses to make medical errors. J Clin Nurs. (2018)
27:1160-9. doi: 10.1111/jocn.14148

24. Loerbroks A, Glaser J, Vu-Eickmann P, Angerer P. Physician burnout, work
engagement and the quality of patient care. Occup Med. (2017) 67:356-62. doi: 10.1093/
occmed/kqx051

25. Rafferty A, Griffin M. Perceptions of organizational change: a stress and coping
perspective. ] Appl Psychol. (2006) 91:1154-62. doi: 10.1037/0021-9010.91.5.1154

26. Romate J, Rajkumar E. Exploring the experiences, psychological well-being and
needs of frontline healthcare workers of government hospitals in India: a qualitative
study. Humanit Soc Sci Commun. (2022) 9:89. doi: 10.1057/s41599-022-01093-9

27. Coto J, Restrepo A, Cejas I, Prentiss SM. The impact of COVID-19 on allied health
professions. PLoS One. (2020) 15:€0241328. doi: 10.1371/journal.pone.024132

28. Galanis P, Vraka I, Fragkou D, Bilali A, Kaitelidou D. Nurses' burnout and
associated risk factors during the COVID-19 pandemic: a systematic review and meta-
analysis. ] Adv Nurs. (2021) 77:3286-302. doi: 10.1111/jan.14839

29. Rivas N, Lépez M, Castro MJ, Luis-Vian S, Ferndndez-Castro M, Cao M]J, et al.
Analysis of burnout syndrome and resilience in nurses throughout the COVID-19

pandemic: a cross-sectional study. Int ] Environ Res Public Health. (2021) 18:10470. doi:
10.3390/ijerph181910470

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1179803
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://www.worldometers.info/coronavirus/
https://www.who.int/publications/m/item/weekly-epidemiological-update-on-covid-19---1-june-2022
https://www.who.int/publications/m/item/weekly-epidemiological-update-on-covid-19---1-june-2022
https://covid-19.ceccar.ro/en/
https://www.mai.gov.ro/2020/;
https://stirioficiale.ro/informatii/buletin-de-presa-25-martie-2022-ora-13-00
https://stirioficiale.ro/informatii/buletin-de-presa-25-martie-2022-ora-13-00
https://www.mai.gov.ro/2021/
https://romania.europalibera.org/a/avertismentele-medicilor-pentru-valul-5/31639189.html
https://romania.europalibera.org/a/avertismentele-medicilor-pentru-valul-5/31639189.html
https://www.g4media.ro/rafila-pana-la-sfarsitul-lunii-martie-vom-scapa-de-o-parte-din-restrictii-masca-ar-trebui-sa-fie-ultima-masura-la-care-sa-renuntam.html;
https://www.g4media.ro/rafila-pana-la-sfarsitul-lunii-martie-vom-scapa-de-o-parte-din-restrictii-masca-ar-trebui-sa-fie-ultima-masura-la-care-sa-renuntam.html;
https://www.g4media.ro/rafila-pana-la-sfarsitul-lunii-martie-vom-scapa-de-o-parte-din-restrictii-masca-ar-trebui-sa-fie-ultima-masura-la-care-sa-renuntam.html;
https://doi.org/10.5465/amj.2007.24634438
https://doi.org/10.1177/1071791907311005
https://doi.org/10.1177/0021886310396550
https://doi.org/10.1002/smj.968
https://doi.org/10.1016/j.jvb.2013.02.004
https://doi.org/10.1111/jocn.14148
https://doi.org/10.1093/occmed/kqx051
https://doi.org/10.1093/occmed/kqx051
https://doi.org/10.1037/0021-9010.91.5.1154
https://doi.org/10.1057/s41599-022-01093-9
https://doi.org/10.1371/journal.pone.024132
https://doi.org/10.1111/jan.14839
https://doi.org/10.3390/ijerph181910470

Savu et al.

30. Rigleb AH, Rock D. Teaching leadership with the brain in mind In: S Snook, N
Nohria and R Khurana, editors. The Handbook for Teaching Leadership: Knowing, Doing
and Being. Newbury Park: SAGE Publications (2011). 369-86.

31. Sizemore LM, Peganoff-O'Brien S, Skubik-Peplaski C. Interference: COVID-19
and the impact on potential and performance in healthcare. Work. (2021, 2021)
69:767-74. doi: 10.3233/WOR-213512

32. Wu K, Wei X. Analysis of psychological and sleep status and exercise rehabilitation
of front-line clinical staff in the fight against COVID-19 in China. Med Sci Monit Basic
Res. (2020) 11:¢924085. doi: 10.12659/MSMBR.924085

33. Schonfeld IS, Verkuilen J, Bianchi R. Inquiry into the correlation between burnout
and depression. ] Occup Health Psychol. (2019) 24:603-16. doi: 10.1037/0cp0000151

34. Duan L, Zhu G. Psychological interventions for people affected by the COVID-19
epidemic. Lancet Psychiatry. (2007) 7:300-2. doi: 10.1016/52215-0366(20)30073-0

35.Kang L, Li Y, Hu S, Chen M, Yang C, Yang BX, et al. The mental health of medical
workers in Wuhan, China dealing with the 2019 novel coronavirus. Lancet. (2020) 7:e14.
doi: 10.1016/S2215-0366(20)30047-X

36. Chigwedere OC, Sadath A, Kabir Z, Arensman E. The impact of epidemics and
pandemics on the mental health of healthcare workers: a systematic review. Int ] Environ
Res Public Health. (2021) 18:6695. doi: 10.3390/ijerph18136695

37. Carmassi C, Foghi C, Dell'Oste V, Cordone A, Bertelloni CA, Bui E, et al. PTSD
symptoms in healthcare workers facing the three coronavirus outbreaks: what can
we expect after the COVID-19 pandemic. Psychiatry Res. (2020) 292:113312. doi:
10.1016/j.psychres.2020.113312

38. Galli F, Pozzi G, Ruggiero F, Mameli F, Cavicchioli M, Barbieri S, et al. A systematic
review and provisional metanalysis on psychopathologic burden on health care workers
of coronavirus outbreaks. Front Psych. (2020) 11:568664. doi: 10.3389/fpsyt.2020.568664

39. Kisely S, Warren N, McMahon L, Dalais C, Henry I, Siskind D. Occurrence,
prevention, and management of the psychological effects of emerging virus outbreaks
on healthcare workers: rapid review and meta-analysis. BMJ. (2020) 369:m1642. doi:
10.1136/bmj.m1642

40.Luo M, Guo L, Yu M, Jiang W, Wang H. The psychological and mental impact of
coronavirus disease 2019 (COVID-19) on medical staff and general public - a systematic
review and meta-analysis. Psychiatry Res. (2020) 291:113190. doi: 10.1016/j.
psychres.2020.113190

41.Pan R, Zhang L, Pan J. The anxiety status of Chinese medical workers during the
epidemic of COVID-19: a meta-analysis. Psychiatry Investig. (2020) 17:475-80. doi:
10.30773/pi.2020.0127

42. Pappa S, Ntella V, Giannakas T, Giannakoulis VG, Papoutsi E, Katsaounou P.
Prevalence of depression, anxiety, and insomnia among healthcare workers during the
COVID-19 pandemic: a systematic review and meta-analysis. Brain Behav Immunity.
(2020) 88:901-7. doi: 10.1016/j.bbi.2020.05.026

43. Raudenska J, Steinerova V, Javirkové A, Urits I, Kaye AD, Viswanath O, et al.
Occupational burnout syndrome and post-traumatic stress among healthcare
professionals during the novel coronavirus disease 2019 (COVID-19) pandemic. Best
Pract Res Clin Anaesthesiol. (2020) 34:553-60. doi: 10.1016/j.bpa.2020.07.008

44. Renaud JK, Cooper-Bribiesca D, Martinez-Pichardo E, Miguel Puga JA, Rascon-
Martinez DM, Sanchez Hurtado LA, et al. Acute stress in health workers during two
consecutive epidemic waves of COVID-19. Int ] Environ Res Public Health. (2021)
19:206. doi: 10.3390/ijerph19010206

45, Salari N, Khazaie H, Hosseinian-Far A, Ghasemi H, Mohammadi M, Shohaimi S,
et al. The prevalence of sleep disturbances among physicians and nurses facing the
COVID-19 patients: a systematic review and meta-analysis. Glob Health. (2020) 16:92.
doi: 10.1186/512992-020-00620-0

46. Salazar de Pablo G, Vaquerizo-Serrano J, Catalan A, Arango C, Moreno C, Ferre
E et al. Impact of coronavirus syndromes on physical and mental health of health care
workers: systematic review and meta-analysis. ] Affect Disord. (2020) 275:48-57. doi:
10.1016/j.jad.2020.06.022

47. Sanghera J, Pattani N, Hashmi Y, Varley KE, Cheruvu MS, Bradley A, et al. The
impact of SARS-CoV-2 on the mental health of healthcare workers in a hospital setting:
a systematic review. ] Occup Health. (2020) 62:e12175. doi: 10.1002/1348-9585.12175

48. Serrano-Ripoll MJ, Meneses-Echavez JF, Ricci-Cabello I, Fraile-Navarro D, Fiol-
deRoque MA, Pastor-Moreno G, et al. Impact of viral epidemic outbreaks on mental
health of healthcare workers: a rapid systematic review and meta-analysis. ] Affect
Disord. (2020) 277:347-57. doi: 10.1016/j.jad.2020.08.034

49. Taylor S. The Psychology of Pandemics: Preparing for the Next Global Outbreak of
Infectious Disease. UK: Cambridge Scholars Publishing (2019).

50. Mamun MA, Sakib N, Gozal D, Bhuiyan Al Hossain S, Bodrud-Doza M, et al. The
COVID-19 pandemic and serious psychological consequences in Bangladesh: a
population-based nationwide study. J Affect Disord. (2021) 279:462-72. doi: 10.1016/j.
jad.2020.10.036

51. Ismail HN, Karkoulian S, Kertechian SK. Which personal values matter most? Job
performance and job satisfaction across job categories. Int | Organ Anal. (2019)
27:109-24. doi: 10.1108/IJOA-11-2017-1275

52. Azoulay E, Waele JD, Ferrer R, Staudinger T, Borkowska M, Povoa P, et al.
Symptoms of burnout in intensive care unit specialists facing the COVID-19 outbreak.
Ann Intensive Care. (2020) 10:110. doi: 10.1186/s13613-020-00722-3

Frontiers in Psychiatry

10.3389/fpsyt.2023.1179803

53. Tement S, Keti$ ZK, Mirosevi¢ S, Seli¢-Zupancic¢ P. The impact of psychological
interventions with elements of mindfulness (PIM) on empathy, well-being, and
reduction of burnout in physicians: a systematic review. Int ] Environ Res Public Health.
(2021) 18:11181. doi: 10.3390/ijerph182111181

54.Roslan NS, Yusoff MSB, Asrenee AR, Morgan K. Burnout prevalence and its
associated factors among Malaysian healthcare workers during COVID-19 pandemic:
an embedded mixed-method study. Healthcare. (2021) 9:90. doi: 10.3390/
healthcare9010090

55. Ramirez-Elvira S, Romero-Béjar JL, Suleiman-Martos N, Gémez-Urquiza JL,
Monsalve-Reyes C, Canadas-De la Fuente GA, et al. Prevalence, risk factors and burnout
levels in intensive care unit nurses: a systematic review and Meta-analysis. Int ] Environ
Res Public Health. (2021) 18:11432. doi: 10.3390/ijerph182111432

56. Willis K, Ezer P, Lewis S, Bismark M, Smallwood N. Covid just amplified the cracks
of the system: working as a frontline health worker during the COVID-19 pandemic.
Int ] Environ Res Public Health. (2021) 18:10178. doi: 10.3390/ijerph181910178

57. Wallace JE, Lemaire JB, Ghali WA. Physician wellness: a missing quality indicator.
Lancet. (2009) 374:1714-21. doi: 10.1016/S0140-6736(09)61424-0

58. Welle D, Trockel MT, Hamidi MS, Hickson GB, Menon NK, Shanafelt TD, et al.
Association of occupational distress and sleep-related impairment in physicians with
unsolicited patient complaints. Mayo Clin Proc. (2019) 2020:719-26. doi: 10.1016/j.
mayocp.2019.09.02

59. Hodkinson A, Zhou A, Johnson J, Geraghty K, Riley R, Zhou A, et al. Associations
of physician burnout with career engagement and quality of patient care: systematic
review and meta-analysis. BMJ. (2022) 378:¢070442. doi: 10.1136/bmj-2022-070442

60. Johnson TP. Snowball sampling: introduction In: N Balakrishnan, T Colton, B
Everitt, W Piegorsch, F Ruggeri and JL Teugels, editors. Wiley StatsRef: Statistics
Reference Online. 1st ed. New York: Wiley & Sons (2014)

61. Carlson D, Kacmar KM, William LJ. Construction and initial validation of a
multidimensional measure of work-family conflict. J Vocat Behav. (2000) 56:249-76.
doi: 10.1006/jvbe.1999.1713

62. Schaufeli WB, Salanova M, Gonzalez-Rom4 V, Bakker AB. The measurement of
engagement and burnout: a two sample confirmatory factor analytic approach. J
Happiness Stud. (2002) 3:71-92. doi: 10.1023/A:1015630930326

63. Virga D, Zaborild C, Sulea C, Maricutoiu L. Roumanian adaptation of Utrecht
work engagement scale: the examination of validity and reliability. Hum Resourc Psychol
J Ind Organ Psychol Assoc. (2009) 7:58-74. doi: 10.24837/pru.v7il.402

64. Schultz PP, Ryan RM, Niemiec CP, Legate N, Williams GC. Mindfulness, work
climate, and psychological need satisfaction in employee well-being. Mindfulness. (2014)
6:971-85. doi: 10.1007/s12671-014-0338-7

65. Steger M, Dik B, Duffy R. Measuring meaningful work: the work as meaning
inventory (WAMI). J Career Assess. (2012) 20:322-37. doi: 10.1177/1069072711436160

66. Shanafelt TD, Bradley KA, Wipf JE, Back AL. Burnout and self-reported patient
Care in an Internal Medicine Residency Program. Ann Intern Med. (2002) 136:358-67.
doi: 10.7326/0003-4819-136-5-200203050-0008

67. Cardena E, Koopman C, Classen C, Waelde LC, Spiegel D. Psychometric properties
of the Stanford acute stress reaction questionnaire (SASRQ): a valid and reliable measure
of acute stress. ] Trauma Stress. (2000, 2000) 13:719-34. doi: 10.1023/A:1007822603186

68. Maslach C., Schaufeli W. B., Leiter M. P, Jackson S. E. (1997). Maslach Burnout
Inventory-General Survey/Core Burnout, 191-215, Palo Alto, CA: Consulting
Psychologists Press

69. Feldt T, Rantanen ], Hyvonen K, Makikangas A, Huhtala M, Pihlajasaari P, et al.
The 9-item Bergen burnout inventory: factorial validity across organizations and
measurements of longitudinal data. Ind Health. (2014) 52:102-12. doi: 10.2486/
indhealth.2013-0059

70. Salmela-Aro K, Rantanen ], Hyvonen K, Tilleman K, Feldt T. Bergen burnout
inventory: reliability and validity among Finnish and Estonian managers. Int Arch Occup
Environ Health. (2011) 84:635-45. doi: 10.1007/s00420-010-0594-3

71.Jamovi Proiect. (2021). The Jamoivi Open Software, versiune 2.3.21. Available at:
https://www.jamovi.org/dowload.html

72. Cohen J. Statistical Power Analysis for the Behavioral Sciences. 2nd ed. Hillsdale,
NJ: Lawrence Erlbaum Associates (1988).

73. Byrne MB. Structural Equation Modeling with Mplus. Basic Concepts, Applications
and Programming. New York Routledge: Routledge, Taylor & Francis Group (2012).

74. Grace JB. General guidance for custom-built structural equation models. One
Ecosystem. (2022) 7:¢72780. doi: 10.3897/oneeco.7.672780

75.Kenny D. A.. SEM Model Fit: Introduction. (2014). Available at: http://
davidakenny.net/webinars/SEM/General/Fit/Introduction/Introduction.html

76. Kenny D. A. Measuring Model Fit; (2020). Available at: http://www.davidakenny.
net/cm/fit.htm.

77.Suhr D.. The Basics of Structural Equation Modeling, University of Northern
Colorado; (2006). Available at: https://www.researchgate.net/publication/228434372
The_Basics_of_Structural_Equation_Modeling

78. Joreskog KG. Structural equation models in the social sciences: specification,
estimation, and testing In: PR Krishnaiah, editor. Applications of Statistics. Amsterdam:
North-Holland (1977). 265-87.

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1179803
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.3233/WOR-213512
https://doi.org/10.12659/MSMBR.924085
https://doi.org/10.1037/ocp0000151
https://doi.org/10.1016/S2215-0366(20)30073-0
https://doi.org/10.1016/S2215-0366(20)30047-X
https://doi.org/10.3390/ijerph18136695
https://doi.org/10.1016/j.psychres.2020.113312
https://doi.org/10.3389/fpsyt.2020.568664
https://doi.org/10.1136/bmj.m1642
https://doi.org/10.1016/j.psychres.2020.113190
https://doi.org/10.1016/j.psychres.2020.113190
https://doi.org/10.30773/pi.2020.0127
https://doi.org/10.1016/j.bbi.2020.05.026
https://doi.org/10.1016/j.bpa.2020.07.008
https://doi.org/10.3390/ijerph19010206
https://doi.org/10.1186/s12992-020-00620-0
https://doi.org/10.1016/j.jad.2020.06.022
https://doi.org/10.1002/1348-9585.12175
https://doi.org/10.1016/j.jad.2020.08.034
https://doi.org/10.1016/j.jad.2020.10.036
https://doi.org/10.1016/j.jad.2020.10.036
https://doi.org/10.1108/IJOA-11-2017-1275
https://doi.org/10.1186/s13613-020-00722-3
https://doi.org/10.3390/ijerph182111181
https://doi.org/10.3390/healthcare9010090
https://doi.org/10.3390/healthcare9010090
https://doi.org/10.3390/ijerph182111432
https://doi.org/10.3390/ijerph181910178
https://doi.org/10.1016/S0140-6736(09)61424-0
https://doi.org/10.1016/j.mayocp.2019.09.02
https://doi.org/10.1016/j.mayocp.2019.09.02
https://doi.org/10.1136/bmj-2022-070442
https://doi.org/10.1006/jvbe.1999.1713
https://doi.org/10.1023/A:1015630930326
https://doi.org/10.24837/pru.v7i1.402
https://doi.org/10.1007/s12671-014-0338-7
https://doi.org/10.1177/1069072711436160
https://doi.org/10.7326/0003-4819-136-5-200203050-0008
https://doi.org/10.1023/A:1007822603186
https://doi.org/10.2486/indhealth.2013-0059
https://doi.org/10.2486/indhealth.2013-0059
https://doi.org/10.1007/s00420-010-0594-3
https://www.jamovi.org/dowload.html
https://doi.org/10.3897/oneeco.7.e72780
http://davidakenny.net/webinars/SEM/General/Fit/Introduction/Introduction.html
http://davidakenny.net/webinars/SEM/General/Fit/Introduction/Introduction.html
http://www.davidakenny.net/cm/fit.htm
http://www.davidakenny.net/cm/fit.htm
https://www.researchgate.net/publication/228434372_The_Basics_of_Structural_Equation_Modeling
https://www.researchgate.net/publication/228434372_The_Basics_of_Structural_Equation_Modeling

Savu et al.

79. Schumacker RE, Lomax RG. A Beginner’s Guide to Structural Equation Modeling.
New Jersey: Lawrence Erlbaum Associates (2004).

80. Bentler PM. Comparative fit indexes in structural models. Psychol Bull. (1990)
107:238-46. doi: 10.1037/0033-2909.107.2.238

81. Chou C, Bentler PM. Estimates and tests in structural equation modeling In: RH
Hoyle, editor. Structural Equation Modeling: Concepts, Issues, and Applications. Thousand
Oaks, CA: Sage (1995). 37-55.

82. Brown MW, Cudeck R. Alternative ways of assessing model fit In: KA Bollen and
JS Long, editors. Testing Structural Equation Models. Newbury Park, CA: Sage (1993).
136-62.

83. Pavlov G, Maydeu-Olivares A, Shi D. Using the standardized root mean squared
residual (SRMR) to assess exact fit in structural equation models. Educ Psychol Meas.
(2020) 81:110-30. doi: 10.1177/0013164420926231

84. Miller MK, Clark JD, Jehle A. “Cognitive dissonance theory (Fessinger),” In: The
Blackwell Encyclopedia of Sociology. ed. G Ritzer. (2015).

85. Hancean MG, Perc M, Lerner J. Early spread of COVID-19 in Romania: imported
cases from Italy and human-to-human transmission networks. R Soc Open Sci. (2020)
7. doi: 10.1098/r505.200780

86. World Health Organization (WHO). COVID-19: Occupational Health and Safety
for Health Workers: Interim Guidance; (2021). Available at: https://www.who.int/
publications/i/item/WHO-2019-nCoV-HCW_advice-2021-1 (Accessed February 02,
2021)

87. Government of Romania, Ministry of Internal Affairs. National Committee for
Emergency Situations, Decision no. 29 of 13.06.2020; (2020). Avilable at: https://www.
mai.gov.ro/wp-content/uploads/2020/06/Hotarare-CNSU-nr.29-din-13.06.2020.pdf
(Accessed November 18, 2022)

88. College of Doctors from Romania. (2016). Code of ethics. Available at: https://
www.cmb.ro/legislatie-colegiu-cod deontologic, (Accessed October 20, 2022)

89. Cantarero K, van Tilburg WAP, Smoktunowicz E. Other- (vs. self-) oriented
meaning interventions enhance momentary work engagement through changes in
work meaningfulness. ] Couns Psychol. (2022) 69:443-51. doi: 10.1037/cou000
0594

90. Jakovljevic B, Stojanovic K, Nikolic TT, Jakovljevic VL. Burnout of physicians,
pharmacists and nurses in the course of the COVID-19 pandemic: a Serbian

Frontiers in Psychiatry

17

10.3389/fpsyt.2023.1179803

cross-sectional questionnaire study. Int ] Environ Res Public Health. (2021) 18:8728. doi:
10.3390/ijerph18168728

91.Rana W, Mukhtar S, Mukhtar S. Job satisfaction, performance appraisal,
reinforcement and job tasks in medical healthcare professionals during the COVID-19
pandemic outbreak. Int J Health Plann Manag. (2022) 37:2345-53. doi: 10.1002/
hpm.3476

92. Mukaihata T, Greiner C, Fujimoto H. Testing the relationship between patient-related
stressor, psychological distress, work engagement, job satisfaction and recovery attitude
among psychiatric nurses in Japan. J Adv Nurs. (2022) 78:1348-65. doi: 10.1111/jan.15061

93. De Simone S, Planta A, Cicotto G. The role of job satisfaction, work engagement,
self-efficacy and agentic capacities on nurses’ turnover intention and patient satisfaction.
Appl Nurs Res. (2018) 39:130, ISSN 0897-1897,. doi: 10.1016/j.apnr.2017.11.004

94. Pragholapati A. Mental health in pandemic covid-19. Available at SSRN, 3596311;
academia.edu (2020).

95. Pragholapati A. Self-efficacy of nurses during the pandemic Covid-19. Diunduh
dari academia.edu (2020).

96. Xiong H, Yi S, Lin Y. The psychological status and self-efficacy of nurses during
COVID-19 outbreak: a cross-sectional survey. Inquiry. (2020) 57:46958020957114. doi:
10.1177/0046958020957114

97. Guerrero-Barona E, Guerrero-Molina M, Garcia-Gomez A, Moreno-Manso JM,
Garcia-Baamonde ME. Quality of working life, psychosocial factors, burnout syndrome
and emotional intelligence. Int ] Environ Res Public Health. (2020) 17:9550. doi: 10.3390/
ijerph17249550

98. Dewa CS, Loong D, Bonato S, Trojanowski L. The relationship between physician
burnout and quality of healthcare in terms of safety and acceptability: a systematic
review. BMJ Open. (2017, 2017) 7:¢015141. doi: 10.1136/bmjopen-2016-015141

99. Hall LH, Johnson J, Watt I, Tsipa A, O’Connor DB. Healthcare staff wellbeing,
burnout, and patient safety: a systematic review. PLoS One. (2016) 11:e0159015. doi:
10.1371/journal.pone.0159015

100. Babenko O. Professional well-being of practicing physicians: the roles of
autonomy, competence, and relatedness. Healthcare. (2018) 6:12. doi: 10.3390/
healthcare6010012

101. National Institute of Statistics. Communiqué No. 225/01 2020; (2020). Available at:
https://insse.ro/cms/sites/ default/files/ com_presa/ Coandf/acti\;unitfsanitarel9r.pdf

frontiersin.org


https://doi.org/10.3389/fpsyt.2023.1179803
https://www.frontiersin.org/journals/psychiatry
https://www.frontiersin.org
https://doi.org/10.1037/0033-2909.107.2.238
https://doi.org/10.1177/0013164420926231
https://doi.org/10.1098/rsos.200780
https://www.who.int/publications/i/item/WHO-2019-nCoV-HCW_advice-2021-1
https://www.who.int/publications/i/item/WHO-2019-nCoV-HCW_advice-2021-1
https://www.mai.gov.ro/wp-content/uploads/2020/06/Hotarare-CNSU-nr.29-din-13.06.2020.pdf
https://www.mai.gov.ro/wp-content/uploads/2020/06/Hotarare-CNSU-nr.29-din-13.06.2020.pdf
https://www.cmb.ro/legislatie-colegiu-cod
https://www.cmb.ro/legislatie-colegiu-cod
https://doi.org/10.1037/cou0000594
https://doi.org/10.1037/cou0000594
https://doi.org/10.3390/ijerph18168728
https://doi.org/10.1002/hpm.3476
https://doi.org/10.1002/hpm.3476
https://doi.org/10.1111/jan.15061
https://doi.org/10.1016/j.apnr.2017.11.004
https://doi.org/10.1177/0046958020957114
https://doi.org/10.3390/ijerph17249550
https://doi.org/10.3390/ijerph17249550
https://doi.org/10.1136/bmjopen-2016-015141
https://doi.org/10.1371/journal.pone.0159015
https://doi.org/10.3390/healthcare6010012
https://doi.org/10.3390/healthcare6010012
https://insse.ro/cms/sites/default/files/com_presa/com_pdf/activ_unit_sanitare19r.pdf

	Behind the scenes of the healthcare COVID-19 pandemic crisis: potential affecting factors of healthcare work sustainability in Romania during 2020–2022
	1. Introduction
	2. Research background
	3. Methodology
	3.1. General approach
	3.2. Measures
	3.2.1. Risk perception
	3.2.2. Work–family conflict
	3.2.3. Work engagement
	3.2.4. Basic psychological needs satisfaction
	3.2.5. Work meaningfulness
	3.2.6. Patient care
	3.2.7. Pandemic stress
	3.2.8. Burnout
	3.3. Data collection
	3.4. Analytics

	4. Results
	4.1. Sample
	4.2. Descriptive statistics
	4.3. Inferential results
	4.3.1. Health perception
	4.3.2. Dynamics of health perception
	4.3.3. Work–family conflict, work engagement and significance, psychological needs, patient care, pandemic stress and burnout dynamics
	4.3.4. Structural model testing

	5. Discussion
	6. Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Conflict of interest
	Publisher’s note

	References

