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Abstract
Background: The COVID-19 pandemic has led to huge pressure on not only healthcare systems, but also on healthcare professionals.

Objective: As the pandemic continues, the aim of this study is to evaluate how 10 reactions of healthcare professionals evolved during the first
18 months of COVID-19.

Methods: A repeated cross-sectional study was performed with eight measurement points between April 2020 and September 2021 in Belgium.
Participants were asked how frequently (on a scale of 0-10) they experienced positive and negative reactions during normal circumstances and
during past week, referred to as before and during COVID-19, respectively. These reactions were stress, fatigue, difficulty sleeping, muscle
strain, hypervigilance, leaving profession, headache, doubting knowledge and skills, flashbacks and fear.

Results: In total, 13 308 respondents were included in our study. During both the first (March 2020) and second COVID-19 peak (November
2020), the measured personal, professional and physical reactions were significantly higher compared to before COVID-19. The third wave in
April 2021 was shorter and less severe with regard to hospital admissions and deaths, yet an important impact on healthcare professionals
could still be observed. ‘Fatigue, ‘stress, ‘difficulty sleeping’ and ‘muscle strain” are the most worrying reactions in September 2021, which are
increasing compared to the previous measurements.

Conclusion: Our results showed that acute stress reactions decreased over time but that chronic stress reactions and professional reactions,
such as ‘intent to leave, increased. Healthcare organizations and policy makers should realize that 18 months after the start of COVID-19 almost
all of the measured reactions continue to be more prevalent than before COVID-19. Moreover, the continuous increase over the last three
measurement periods of the number of healthcare professionals who want to leave their profession is alarming. Continuous follow-up of the

personal, professional and physical reactions is more than necessary.
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Introduction

The COVID-19 pandemic has put severe pressure on not
only the healthcare systems but also on individual health-
care professionals. Early 2020, healthcare professionals were
considered heroes, applauded for their diligence and com-
mitment. As the COVID-19 pandemic evolved, however,
individual, team, organizational and work-life stressors were
getting the upper hand [1-4]. COVID-19 has had a significant
impact on the mental wellbeing of care professionals with an
increase in the incidence of depression, anxiety, psychologi-
cal distress and poor sleep quality in healthcare professionals
[4-8].

In Belgium, the first COVID-19 death occurred on 10
March 2020 [9]. Since then, Belgium’s leaders saw the urgency
to take action as the crisis further eroded the wellbeing
of healthcare professionals. On the one hand, there was a
constant threat of personal protective equipment depletion,
prolonged exposure to severely ill patients and a lack of
rapid testing for COVID-19 among healthcare professionals

working an already poorly staffed system. On the other
hand, at the start of the pandemic, Belgium was one of the
most severely affected European countries along with the UK,
France and Italy in terms of absolute deaths and case fatality
ratio [10]. This resulted in the set-up of the multi-stakeholder
consortium, De ZorgSamen, which aimed to support the gov-
ernment in launching an evidence-based resilience plan for
healthcare organizations. As part of this plan, the consor-
tium launched an online survey from April 2020 onwards
to follow-up on the mental health and wider wellbeing of
the health workforce. Since December 2020, the survey was
distributed on a national level (Sciensano) [11].

As the COVID-19 symptoms of patients are better known
and alternating protective rules are integrated into the daily
work of healthcare professionals, the impact of the pan-
demic on the workforce can evolve. To date, no study has
evaluated the impact of COVID-19 on healthcare profes-
sionals for more than three timepoints during the pandemic
[7,12,13]. Therefore, the aim of this paper is to evaluate
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Figure 1 Evolution of the personal, professional and physical reactions during COVID-19. For the personal reactions, the solid lines are the reactions
which are linked to chronic reactions. The grey vertical blocks are the COVID-19 peaks in Belgium. In the period between February 2020 and June 2021,

Belgium went through three COVID-19 peaks.
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Table 1 Odds ratios personal reactions each measurement period versus

before COVID-19

Odds ratio
[95% CI] P-value
Personal reactions
Fatigue April 2020 vs 2300 <0.001
before COVID-19 [2108;2509]
May 2020 vs before 1836 <0.001
COVID-19 [1695;1989]
Jun 2020 vs before 1558 <0.001
COVID-19 [1414;1717]
Oct 2020 vs before 1394 <0.001
COVID-19 [1235;1574]
Dec 2020 vs before 2447 <0.001
COVID-19 [2245;2666]
Mar 2021 vs before 2418 <0.001
COVID-19 [2196;2661]
Jun 2021 vs before 1265 <0.001
COVID-19 [1102;1454]
Sep 2021 vs before 1280 <0.05
COVID-19 [1091;1503]
Stress April 2020 vs 2814 <0.001
before COVID-19  [2577;3073]
May 2020 vs before 1957 <0.001
COVID-19 [1806;2121]
Jun 2020 vs before 1444 <0.001
COVID-19 [1311;1590]
Oct 2020 vs before 1367 <0.001
COVID-19 [1210;1544]
Dec 2020 vs before 1411 <0.001
COVID-19 [1296;1538]
Mar 2021 vs before 1365 <0.001
COVID-19 [1240;1504]
Jun 2021 vs before 1013 0.850
COVID-19 [0.883;1163]
Sep 2021 vs before 1182 <0.05
COVID-19 [1008;1387]
Difficulty April 2020 vs 1867 <0.001
sleeping before COVID-19 [1712;2037]
May 2020 vs before 1856 <0.001
COVID-19 [1714;2011]
Jun 2020 vs before 1409 <0.001
COVID-19 [1280;1551]
Oct 2020 vs before 1265 <0.001
COVID-19 [1121;1428]
Dec 2020 vs before 1486 <0.001
COVID-19 [1365;1619]
Mar 2021 vs before 1209 <0.001
COVID-19 [1097;1332]
Jun 2021 vs before 1035 0.624
COVID-19 [0.902;1189]
Sep 2021 vs before 1149 0.095
COVID-19 [0.976;1353]
Hypervigilance ~ April 2020 vs 3639 <0.001
before COVID-19 [3331;3975]
May 2020 vs before 2431 <0.001
COVID-19 [2241;2636]
Jun 2020 vs before 1425 <0.001
COVID-19 [1294;1569]
Oct 2020 vs before 1213 <0.001
COVID-19 [1076;1366]
Dec 2020 vs before 1049 0.271
COVID-19 [0.963;1142]
Mar 2021 vs before  0.815 <0.001
COVID-19 [0.740;0.898]
Jun 2021 vs before ~ 0.773 <0.001
COVID-19 [0.674;0.886]
(continued)

Table 1 (Continued)
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Odds ratio
[95% CI] P-value
Sep 2021 vs before ~ 0.877 0.106
COVID-19 [0.747;1028]
Flashback April 2020 vs 1677 <0.001
before COVID-19 [1538;1829]
May 2020 vs before 1363 <0.001
COVID-19 [1258;1476]
Jun 2020 vs before 1154 <0.001
COVID-19 [1048;1271]
Oct 2020 vs before 1072 0.259
COVID-19 [0.950;1211]
Dec 2020 vs before 1164 <0.001
COVID-19 [1067;1269]
Mar 2021 vs before  0.916 0.078
COVID-19 [0.831;1010]
Jun 2021 vs before 1010 0.889
COVID-19 [0.878;1162]
Sep 2021 vs before ~ 0.991 0.912
COVID-19 [0.845;1163]
Fear April 2020 vs 3661 <0.001
before COVID-19  [3354;3996]
May 2020 vs before 2143 <0.001
COVID-19 [1978;2322]
Jun 2020 vs before 1281 <0.001
COVID-19 [1163;1411]
Oct 2020 vs before 1111 0.090
COVID-19 [0.984;1254]
Dec 2020 vs before 1938 <0.001
COVID-19 [1777:2114]
Mar 2021 vs before  0.876 <0.001
COVID-19 [0.794;0.966]
Jun 2021 vs before ~ 0.832 <0.05
COVID-19 [0.724;0.957)
Sep 2021 vs before ~ 0.872 0.100
COVID-19 [0.741;1026]
Professional reactions
Leaving April 2020 vs 1054 0.248
profession before COVID-19 [0.964;1151]
May 2020 vs before 1029 0.496
COVID-19 [0.948;1116]
Jun 2020 vs before 1133 <0.05
COVID-19 [1026;1251]
Oct 2020 vs before 1279 <0.001
COVID-19 [1130;1446]
Dec 2020 vs before 1503 <0.001
COVID-19 [1378;1641]
Mar 2021 vs before 1124 <0.05
COVID-19 [1017;1242]
Jun 2021 vs before 1092 0.224
COVID-19 [0.947;1260]
Sep 2021 vs before 1136 0.144
COVID-19 [0.957;1349]
Doubting April 2020 vs 2023 <0.001
knowledge before COVID-19 [1855;2207]
and skills
May 2020 vs before 1758 <0.001
COVID-19 [1624;1905]
Jun 2020 vs before 1371 <0.001
COVID-19 [1245;1508]
Oct 2020 vs before 1228 <0.001
COVID-19 [1088;1387]
Dec 2020 vs before 1165 <0.001
COVID-19 [1069;1269]
Mar 2021 vs before  0.826 <0.001
COVID-19 [0.748;0.911]

(continued)



Table 1 (Continued)

Odds ratio
[95% CI] P-value
Jun 2021 vs before ~ 0.932 0.333
COVID-19 [0.809;1074]
Sep 2021 vs before ~ 0.998 0.983
COVID-19 [0.846;1178]
Physical reactions
Muscle strain Jun 2020 vs before 1646 <0.001
COVID-19 [1462;1852]
Oct 2020 vs before 1593 <0.001
COVID-19 [1381;1839]
Dec 2020 vs before 2696 <0.001
COVID-19 [2411;3014]
Mar 2021 vs before 2204 <0.001
COVID-19 [1950;2491]
Jun 2021 vs before 1859 <0.001
COVID-19 [1591;2172]
Sep 2021 vs before 2400 <0.001
COVID-19 [2013;2861]
Headache Jun 2020 vs before 2485 <0.001
COVID-19 [2208;2796]
Oct 2020 vs before 2199 <0.001
COVID-19 [1904;2539]
Dec 2020 vs before 3057 <0.001
COVID-19 [2735;3416]
Mar 2021 vs before 2763 <0.001
COVID-19 [2447;3120]
Jun 2021 vs before 1824 <0.001
COVID-19 [1560;2134]
Sep 2021 vs before 2261 <0.001
COVID-19 [1901;2690]

management and other) across multiple care settings
(hospitals, primary care, residential care, care for disabled,
mental healthcare and other) participated, after giving
informed consent, in eight measurement points between April
2020 and September 2021. This time frame encompassed
three COVID-19 peaks in Belgium (March 2020, November
2020 and April 2021) [9]. The first four surveys were led
by the ZorgSamen and KU Leuven (Wave 1) [11]. The last
four surveys were part of the Power To Care project, led by
the Belgian Institute for Health, Sciensano (Wave 2) [14-16].
The survey was distributed via social media, such as Twitter,
LinkedIn, Facebook and Instagram as well as on the respective
websites of De Zorgsamen and Sciensano. Healthcare profes-
sionals who had worked during the past week were invited to
participate to an online survey (Qualtrics) on how they expe-
rienced personal, professional and physical reactions ‘in nor-
mal circumstances’ and ‘during the past week.” The personal
reactions are divided into acute stress reactions (‘fear, ‘hyper-
vigilance’ and ‘flashback’) and chronic reactions (‘fatigue,
‘stress’ and ‘difficulty sleeping’). The professional reactions
included ‘leaving your profession’ and ‘doubting your knowl-
edge and skills. The response categories were set between
0 (never) and 10 (always) and were presented by an arbi-
trarily chosen cut-off score of 7 (Supplementary Appendix 1)
[8, 17]. Only for the first three waves the reactions ‘in normal
circumstances’ were included in the score for before COVID-
19. The physical reactions (‘headache’ and ‘muscle strain’)
were collected from the third survey onwards. The survey is
based on prior research assessing the psychological impact on
healthcare workers involved in adverse events [17].

Seys et al.

For each reaction, we fitted a partial proportional odds
model to estimate the association between COVID-19 and
the occurrence of this reaction (using the original 11-point
scale from O (never) until 10 (always)), controlling for demo-
graphic variables (age, gender, profession and care sector).
This because the proportional odds assumption was rejected.
Only completely filled in questionnaires were considered for
the analysis. Descriptive analyses and figure were produced
using SAS V.8.2. Chi square and one-way ANOVA were used
for, respectively, categorical and continuous variables to anal-
yse the difference between the different waves. This study
was approved by the Ethics Committee of UZ-KU Leuven
(S63914).

Results

A total of 13 308 respondents were included to evaluate
the personal, professional and physical impact of COVID-19.
The average age was 42.9 years old, and 81.8% were female.
Age, gender, professional group and care setting between the
different waves were significantly different (Supplementary
Appendix 2). In Figure 1, the percentage of healthcare
professionals with a score of 7 or above on each of the
10 reactions and the occurrence of three COVID-19 peaks
(March 2020, November 2020 and April 2021) are pre-
sented. During the first COVID-19 peak, compared to before
COVID-19, all eight measured personal and professional reac-
tions were significantly increased (P <0.001) (average increase
26.4% range 9.1-39.8%), of which ‘hypervigilance’ and
‘stress” had the highest score (62.6% and 62.5%, respectively)
and the slope of ‘fear’ was the steepest. During the sec-
ond COVID-19 peak (November 2020), all of the reactions,
with the exception of hypervigilance, remained significantly
higher compared to before COVID-19 (P <0.001). Compar-
ing the measurement in December 2020 with before COVID-
19, the physical reactions ‘muscle strain’ and ‘headache’
further increased along with ‘fear’ and fatigue (Figure 1 and
Table 1).

Comparing our most recent measurement (September
2021) with the first COVID-19 wave (April 2020), on the one
hand, a significantly increase was found for ‘muscle strain.
And, on the other hand, ‘hypervigilance’ was significantly
decreased (P <0.001) (Table 2). ‘Fatigue, ‘stress, ‘difficulty
sleeping” and ‘muscle strain’ are the most worrying reactions
in our most recent measurement, which are increasing when
compared to the previous measurements (Figure 1).

Discussion

Statement of principal findings

In a pandemic, such as COVID-19, acute and chronic stress
reactions experienced by healthcare professionals are some-
what expected reactions [7, 12]. Healthcare professionals
have been feeling different types of pressure during the stud-
ied 18-month period not only on a professional level, but
also on a personal level. There was not only pressure of
being a good healthcare professional, but also a good part-
ner, family member, etc., implying additional stress on their
work-life balance. At the beginning, there was personal pro-
tective equipment depletion [18] and lack of rapid testing for
COVID-19. Later, they felt misunderstood as the COVID-19
safety measures became less strict for the citizens, while there
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Table 2 Odds ratios personal reactions each measurement period versus
first measurement during COVID-19

Odds ratio
[95% CI] P-value
Personal reactions
Fatigue May 2020 vs April 1152 <0.001
2020 [1039;1277]
Jun 2020 vs April 1125 <0.05
2020 [100051265]
Oct 2020 vs April 1107 0.144
2020 [0.966;1267]
Dec 2020 vs April 1312 <0.001
2020 [1179;1460]
Mar 2021 vs April 1324 <0.001
2020 [1180;1485]
Jun 2021 vs April 1070 0.383
2020 [0.919;1245]
Sep 2021 vs April 1087 0.340
2020 [0.916;1289]
Stress May 2020 vs April 1244 <0.001
2020 [1121;1381]
Jun 2020 vs April 1127 <0.05
2020 [1001;1268]
Oct 2020 vs April 1156 <0.05
2020 [1008;1326]
Dec 2020 vs April 1048 0.399
2020 [0.940;1168]
Mar 2021 vs April 1053 0.383
2020 [0.937;1184]
Jun 2021 vs April 0.951 0.516
2020 [0.816;1108]
Sep 2021 vs April 1080 0.376
2020 [0.910;1282]
Hypervigilance =~ May 2020 vs April 1589 <0.001
2020 [1431;1765]
Jun 2020 vs April 1104 0.102
2020 [0.981;1242]
Oct 2020 vs April 1037 0.597
2020 [0.906;1187]
Dec 2020 vs April 0.713 <0.001
2020 [0.640;0.795]
Mar 2021 vs April 0.570 <0.001
2020 [0.507;0.641]
Jun 2021 vs April 0.620 <0.001
2020 [0.532;0.724]
Sep 2021 vs April 0.755 <0.001
2020 [0.634;0.899]
Difficulty May 2020 vs April 1278 <0.001
sleeping 2020 [1153;1417]
Jun 2020 vs April 1144 <0.05
2020 [1018;1286]
Oct 2020 vs April 1121 0.100
2020 [0.979;1283]
Dec 2020 vs April 1118 <0.05
2020 [1004;1245]
Mar 2021 vs April 0.987 0.827
2020 [0.879;1109]
Jun 2021 vs April 0.963 0.625
2020 [0.826;1121]
Sep 2021 vs April 1078 0.400
2020 [0.905;1284]
Flashback May 2020 vs April 1108 0.053
2020 [0.999;1229]
Jun 2020 vs April 1028 0.650
2020 [0.913;1156]
Oct 2020 vs April 1002 0.979
2020 [0.874;1148]
(continued)
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Table 2 (Continued)
Odds ratio
[95% CI] P-value
Dec 2020 vs April 0.995 0.924
2020 [0.892;1109]
Mar 2021 vs April 0.791 <0.001
2020 [0.703;0.889]
Jun 2021 vs April 0.952 0.530
2020 [0.816;1110]
Sep 2021 vs April 0.942 0.494
2020 [0.793;1119]
Fear May 2020 vs April 1460 <0.001
2020 [1316;1620]
Jun 2020 vs April 1093 0.138
2020 [0.972;1231]
Oct 2020 vs April 1023 0.743
2020 [0.892;1173]
Dec 2020 vs April 1416 <0.001
2020 [1270;1579]
Mar 2021 vs April 0.801 <0.001
2020 [0.712;0.901]
Jun 2021 vs April 0.814 <0.001
2020 [0.697;0.952]
Sep 2021 vs April 0.858 0.091
2020 [0.718;1025]
Professional reactions
Leaving May 2020 vs April 0.965 0.501
profession 2020 [0.869;1071]
Jun 2020 vs April 1066 0.296
2020 [0.946;1200]
Oct 2020 vs April 1202 <0.001
2020 [1048;1379]
Dec 2020 vs April 1306 <0.001
2020 [1172;1456]
Mar 2021 vs April 1051 0.413
2020 [0.933;1183]
Jun 2021 vs April 1059 0.473
2020 [0.906;1237]
Sep 2021 vs April 1103 0.287
2020 [0.921;1323]
Doubting May 2020 vs April 1481 <0.001
knowledge 2020 [1336;1642]
and skills
Jun 2020 vs April 1229 <0.001
2020 [1094;1382]
Oct 2020 vs April 1144 0.053
2020 [0.999;1310]
Dec 2020 vs April 1071 0.215
2020 [0.961;1192]
Mar 2021 vs April 0.828 <0.001
2020 [0.736;0.932]
Jun 2021 vs April 0.935 0.397
2020 [0.800;1092]
Sep 2021 vs April 0.988 0.897
2020 [0.827;1000]
Physical reactions
Muscle strain Oct 2020 vs Jun 1083 0.282
2020 [0.937;1251]
Dec 2020 vs Jun 1767 <0.001
2020 [1579;1978]
Mar 2021 vs Jun 1397 <0.001
2020 [1234;1580]
Jun 2021 vs Jun 1188 <0.05
2020 [1016;1389]
Sep 2021 vs Jun 1506 <0.001
2020 [1262;1797]
Headache Oct 2020 vs Jun 1089 0.251
2020 [0.941;1260]

(continued)



Table 2 (Continued)

Odds ratio
[95% CI] P-value
Dec 2020 vs Jun 1407 <0.001
2020 [1257;1575]
Mar 2021 vs Jun 1238 <0.001
2020 [1094;1400]
Jun 2021 vs Jun 0.856 0.054
2020 [0.73051002]
Sep 2021 vs Jun 1009 0.921
2020 [0.847;1202]

were still a high amount of patients dying or admitted to
hospital. COVID-19 could also have led to stress for infect-
ing their loved ones [18-20]. Healthcare organizations and
policy makers should realize that 18 months after the start
of COVID-19, nine measured reactions continue to be more
prevalent than before COVID-19. While the third wave in
April 2021 was shorter and less severe with regard to patients
infected and admitted with COVID-19 as well as COVID-19
mortality [9], an important impact on healthcare profes-
sionals could still be observed. Among the most worrying
reactions are the increase of the participants’ desire to leave
their profession during the last three measurements, as well as
the prevalence of chronic stress reactions. Although the results
should be interpreted with caution because of the applied
design and sample [8], our results confirm what clinicians and
managers have experienced.

Strengths and limitations

This study is the largest to date to correlate the COVID-
19 pandemic with healthcare workers increasingly struggling
with negative reactions. This study evaluated the impact on
different types of healthcare workers in different healthcare
settings. Despite these strengths, some limitations should be
taken into account. First of all, due to the way of distributing
the survey, no response rate can be calculated and selec-
tion bias could have occurred. To protect the privacy of our
participants, the identity of respondents was not confirmed
in this study. This implies that participants cannot be fol-
lowed up in this study due to the cross-sectional nature of
the study. Besides this, at the end of the survey, difficulties
were found to reach the respondents possibly due to survey
fatigue, COVID-19 was less the priority of each day as less
infections were detected. Second, our questionnaire is based
on self-reporting and as we asked at the same moment to score
the impact, for each symptom, before and during COVID-19,
recall bias can occur as participants may have minimized or
exaggerated their symptoms. Third, the demographics were
different between each wave. Each wave showed a snapshot
of how the wellbeing of healthcare professionals was at that
moment, which was part of the aim at the time to provide
political advice on the wellbeing of healthcare staff. Last, no
psychometrically validated measures were used for evaluating
the impact on symptoms.

Interpretation within the context of the wider
literature

If we compare the data, at the beginning of the COVID-19
pandemic, for ‘difficulty sleeping,” ‘stress’ and ‘fatigue,’ these
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are in line with other studies (respectively 41-43% [18, 21],
33-51% [18, 21] and 53% [21]) [18, 19, 21-23]. During
the second COVID-19 peak (November 2020), our results
for ‘anxiety’ were lower than a study performed in the USA
(27% instead of 43% [24]) and these for ‘difficulty sleeping’
are similar (40% versus 32% [24]). ‘Fear’ was also lower in
our study when compared to others (average in other studies
of 71%) [23]. Even though a decrease in acute stress reac-
tions could be observed throughout our study period, chronic
stressors remained, with reactions, such as ‘fatigue,’ ‘stress’
and ‘difficulty sleeping’ still being pronounced in >40% of
respondents. As a result, healthcare professionals can enter
a vicious circle. Previous studies showed that the higher
reported reactions in our study, ‘fatigue’ and ‘difficulty sleep-
ing’ are not only linked with general wellbeing and associated
with higher levels of psychological stress [25], but could
potentially be linked with medical errors [26]. This implies
that not only healthcare professionals are suffering from the
long-term effect of the pandemic, but it could also have
impacted the quality of delivered care and thus also patients
and the healthcare system as a whole. If healthcare profession-
als are tired, then the chances of performing a medical error
are increased, which subsequently can lead to bad quality
of care.

Implications for policy, practice and research

As the COVID-19 pandemic is reaching its two-year anniver-
sary, we need to stop looking back to the ‘before’ area and
start finding ways to deal with this ‘new normal’. Actions
should be taken to help healthcare professionals dealing with
the chronic personal reactions on the one hand and on the
other hand, actions should be taken to avoid that they leave
their profession (which was still measured highly in September
2021). Besides the negative personal and professional reac-
tions and risk for post-traumatic stress disorder, COVID-19
can also be a trigger for developing posttraumatic growth as
it is disruptive enough to affect the individual’s values and per-
spectives and can be a possible reason for the high amount of
healthcare professionals who want to leave their profession.
This development will depend on how healthcare organiza-
tions and individuals respond to COVID-19 and the used
coping strategy. An adaptive coping strategy could, e.g. lead
to stress-related growth, creative solutions and new perspec-
tives [27]. This is also the case for writing gratitude notes,
which is found to reduce stress and depression [28]. Lastly,
in healthcare, small, unexpected, surprising, nearly unnotice-
able acts or gestures during daily care activities, which are of
great value in the care experience of patients, residents, fami-
lies and/or healthcare professionals can happen. They happen
during normal care activities and are different from events like
‘make a wish’ or ‘VIPs visiting the children’s hospital’. They
are known as Mangomoments and these small unexpected
positive acts of kindness or unexpected gestures, can improve
joy in work and should also receive attention from clinicians
and managers [29].

Conclusion

Our data show that the impact of COVID-19 on healthcare
professionals should not be underestimated and is evolving
over time. Healthcare organizations and policy makers should
be aware that, although acute reactions have decreased, the
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chronic reactions remain high. Moreover, the continuous
increase of the number of healthcare professionals who want
to leave the profession is alarming. Organizations and pol-
icy makers should keep a finger on the pulse by monitoring
the mental wellbeing of the healthcare professionals on reg-
ular moments. In this way, sufficient actions can be taken or
previous actions can be evaluated and adjusted if necessary to
achieve sustainable results.

Supplementary material

Supplementary material is available at INTQHC Journal
online.

Acknowledgements

We thank Johan Bilsen, Luk Bruyneel, Stephan Claes, Mar-
got Cloet, Olivia Cools, Andy De Witte, Johan Hellings,
Gorik Kaesemans, Gilbert Lemmens, Koen Lowet, Deborah
Seys, Kris Van den Broeck and Kris Vanhaecht (members of
‘De Zorgsamen’) for their input during the initial set-up of
the questionnaire. We acknowledge all healthcare profession-
als who participated to this study and thank all involved
organizations for their ongoing support. We acknowledge all
healthcare professionals, front-office and back-office, for their
extremely hard work during this pandemic. We thank Astrid
Van Wilder for the copyediting of this manuscript.

Funding

This investigation did not receive any external funding.

Contributorship

All authors were involved in study design, data analysis and
data interpretation. D.S. and K.V. prepared the manuscript
draft. All authors critically revised the report, commented on
drafts of the manuscript and approved the final report.

Ethics and other permissions

We conducted this study with approval from the Ethics Com-
mittee Research UZ/KU Leuven (S63914). Informed consent
was obtained from all subjects involved in the study.

Data sharing statement
Not applicable.

References

1. Tannenbaum SI, Traylor AM, Thomas EJ et al. Managing team-
work in the face of pandemic: evidence-based tips. BM] Qual Saf
2021;30:59-63. 10.1136/bmjqs-2020-011447.

2. Dashboard. WHOWCDC. 2021. https://covid19.who.int/table
(16 November 2021, date last accessed).

3. Robert R, Kentish-Barnes N, Boyer A et al. Ethical dilemmas
due to the COVID-19 pandemic. Ann Intensive Care 2020;10:84.
10.1186/s13613-020-00702-7.

4. Braquehais MD, Vargas-Caceres S, Gomez-Duran E et al.
The impact of the COVID-19 pandemic on the mental
health of healthcare professionals. QJM 2020;113:hcaa207.
10.1093/gjmed/hcaa207.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

. Sciensano.

Original Research Article 7

. Vindegaard N, Benros ME. COVID-19 pandemic and mental

health consequences: systematic review of the current evidence.
Brain Behav Immun 2020;89:531-42.10.1016/j.bbi.2020.05.048.

. Al Magbali M, Al Sinani M, Al-Lenjawi B. Prevalence of

stress, depression, anxiety and sleep disturbance among nurses
during the COVID-19 pandemic: a systematic review and
meta-analysis. | Psychosom Res 2021;141:1-18. 10.1016/}.jpsy-
chores.2020.110343.

. Cai Z, Cui Q, Liu Z et al. Nurses endured high risks of psycho-

logical problems under the epidemic of COVID-19 in a longitu-
dinal study in Wuhan China. | Psychiatr Res 2020;131:132-7.
10.1016/j.jpsychires.2020.09.007.

. Vanhaecht K, Seys D, Bruyneel L et al. COVID-19 is having a

destructive impact on health-care workers’ mental well-being. In¢
J Qual Health Care 2021;33:1-6. 10.1093/intghc/mzaal58.
Belgium COVID-19 Epidemiological  Situation
Summary. 2021. https://datastudio.google.com/embed/report-
ing/c14aScfc-cab7-4812-848¢-0369173148ab/page/ZwmOB (21
December 2021, date last accessed).

John Hopkins University & Medicine. Mortality Analyses. 2020.
De Zorgsamen. De Zorgsamen—Veerkracht voor iedereen in zorg
en welzijn. 2021. www.dezorgsamen.be (21 December 2021, date
last accessed).

Amsalem D, Lazarov A, Markowitz JC et al. Psychiatric symptoms
and moral injury among US healthcare workers in the COVID-
19 era. BMC Psychiatry 2021;21:1-8. 10.1186/s12888-021-
03565-9.

Lopez Steinmetz LC, Herrera CR, Fong SB et al. Changes
in Healthcare Workers’ Anxiety During Two Time Points
of the COVID-19 Pandemic: Evidence From a Longitudinal
Study. Int | Ment Health Addiction 2021 10.1007/s11469-021-
00667-z.

Sciensano. Power to Care: De enquéte naar het welzijn van zorgver-
leners, hulpverleners en mantelzorgers. Belangrijkste resultaten van
de derde nationale enquéte juni 2021. 2021.

Sciensano. Power to Care: De enquéte naar het welzijn van zorgver-
leners, hulpverleners en mantelzorgers. Belangrijkste resultaten van
de tweede nationale enquéte maart 2021. 2021.

Sciensano. Power to Care: De enquéte naar het welzijn van zorgver-
leners, hulpverleners en mantelzorgers. Belangrijskte resultaten van
de vierde nationale enquéte september 2021. 2021.

Vanhaecht K, Seys D, Schouten L et al. Duration of second victim
symptoms in the aftermath of a patient safety incident and associ-
ation with the level of patient harm: a cross-sectional study in the
Netherlands. BMJ Open 2019;9:¢029923-23. 10.1136/bmjopen-
2019-029923.

Chutiyami M, Bello UM, Salihu D ez al. COVID-19 pandemic-
related mortality, infection, symptoms, complications, comorbidi-
ties, and other aspects of physical health among healthcare workers
globally: an umbrella review. Int | Nurs Stud 2022;129:104211.
10.1016/j.ijnurstu.2022.104211.

Manchia M, Gathier AW, Yapici-Eser H et al. The impact of the
prolonged COVID-19 pandemic on stress resilience and mental
health: a critical review across waves. Eur Neuropsychopharmacol
2022;55:22-83. 10.1016/j.euroneuro.2021.10.864.

O’Brien N, Flott K, Bray O et al. Implementation of initia-
tives designed to improve healthcare worker health and wellbe-
ing during the COVID-19 pandemic: comparative case studies
from 13 healthcare provider organisations globally. Global Health
2022;18:24.10.1186/s12992-022-00818-4.

Forrest CB, Xu H, Thomas LE et al. Impact of the early phase
of the COVID-19 pandemic on US healthcare workers: results
from the HERO registry. | Gen Intern Med 2021;36:1319-26.
10.1007/s11606-020-06529-z.

De Kock JH, Latham HA, Leslie SJ et al. A rapid review of the
impact of COVID-19 on the mental health of healthcare workers:
implications for supporting psychological well-being. BMC Public
Health 2021;21:104. 10.1186/s12889-020-10070-3.

Ching SM, Ng KY, Lee KW et al. Psychological distress among
healthcare providers during COVID-19 in Asia: systematic review


https://academic.oup.com/intqhc/article-lookup/doi/10.1093/intqhc/mzac069#supplementary-data
https://doi.org/10.1136/bmjqs-2020-011447
https://covid19.who.int/table
https://doi.org/10.1186/s13613-020-00702-7
https://doi.org/10.1093/qjmed/hcaa207
https://doi.org/10.1016/j.bbi.2020.05.048
https://doi.org/10.1016/j.jpsychores.2020.110343
https://doi.org/10.1016/j.jpsychores.2020.110343
https://doi.org/10.1016/j.jpsychires.2020.09.007
https://doi.org/10.1093/intqhc/mzaa158
https://datastudio.google.com/embed/reporting/c14a5cfc-cab7-4812-848c-0369173148ab/page/ZwmOB
https://datastudio.google.com/embed/reporting/c14a5cfc-cab7-4812-848c-0369173148ab/page/ZwmOB
https://www.dezorgsamen.be
https://doi.org/10.1186/s12888-021-03565-9
https://doi.org/10.1186/s12888-021-03565-9
https://doi.org/10.1007/s11469-021-00667-z
https://doi.org/10.1007/s11469-021-00667-z
https://doi.org/10.1136/bmjopen-2019-029923
https://doi.org/10.1136/bmjopen-2019-029923
https://doi.org/10.1016/j.ijnurstu.2022.104211
https://doi.org/10.1016/j.euroneuro.2021.10.864
https://doi.org/10.1186/s12992-022-00818-4
https://doi.org/10.1007/s11606-020-06529-z
https://doi.org/10.1186/s12889-020-10070-3

24.

25.

26.

and meta-analysis. PLoS One 2021;16:¢0257983. 10.1371/jour-
nal.pone.0257983.

Van Wert MJ, Gandhi S, Gupta I et al. Healthcare worker
mental health after the initial peak of the COVID-19
pandemic: a US medical center cross-sectional survey. |
Gen Intern Med 2022;37:1169-76. 10.1007/s11606-021-
07251-0.

Alimoradi Z, Brostrom A, Tsang HWH et al. Sleep problems during
COVID-19 pandemic and its’ association to psychological dis-
tress: a systematic review and meta-analysis. EClinicalMedicine
2021;36:100916. 10.1016/j.eclinm.2021.100916.

Gates M, Wingert A, Featherstone R et al. Impact of fatigue
and insufficient sleep on physician and patient outcomes:

27.

28.

29.

Seys et al.

a systematic review. BMJ] Open 2018;8:¢021967. 10.1136/
bmjopen-2018-021967.

Olson K, Shanafelt T, Southwick S. Pandemic-driven post-
traumatic growth for organizations and individuals. JAMA
2020;324:1829-30. 10.1001/jama.2020.20275.

Cheng ST, Tsui PK, Lam JH. Improving mental health in health care
practitioners: randomized controlled trial of a gratitude interven-
tion. ] Consult Clin Psychol 2015;83:177-86.10.1037/a0037895.
Vanhaecht K, Van Bael E, Coeckelberghs E et al. Mangomoments—
preconditions and impact on patients and families, healthcare
professionals and organisations: a multi-method study in Flemish
hospitals. BM] Open 2020;10:¢034543. 10.1136/bmjopen-2019-
034543.


https://doi.org/10.1371/journal.pone.0257983
https://doi.org/10.1371/journal.pone.0257983
https://doi.org/10.1007/s11606-021-07251-0
https://doi.org/10.1007/s11606-021-07251-0
https://doi.org/10.1016/j.eclinm.2021.100916
https://doi.org/10.1136/bmjopen-2018-021967
https://doi.org/10.1136/bmjopen-2018-021967
https://doi.org/10.1001/jama.2020.20275
https://doi.org/10.1037/a0037895
https://doi.org/10.1136/bmjopen-2019-034543
https://doi.org/10.1136/bmjopen-2019-034543

	The evolving personal, professional and physical impact on healthcare professionals during three COVID-19 waves: A cross-sectional study
	 Introduction
	 Materials and methods
	 Results
	 Discussion
	 Statement of principal findings
	 Strengths and limitations
	 Interpretation within the context of the wider literature
	 Implications for policy, practice and research

	 Conclusion
	Supplementary material
	Acknowledgements
	Funding
	 Contributorship
	Ethics and other permissions
	 Data sharing statement
	References


