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Article

Abstract
Background and objectives

The COVID-19 pandemic has put strain on the activities and well-being of health care workers. We aimed to measure the direct and indirect impact on a personal and 
professional level for paediatric trainees in Flanders, Belgium.

Study design

Junior representatives of the Flemish Society for Paediatrics (Jong VVK) conducted a longitudinal study among their fellow paediatric trainees. The impact of COVID-19 on 
daily tasks, education and emotional well-being for the !rst (March-April 2020) and second wave (October-November 2020) of the pandemic were studied.

Results

One hundred and nineteen surveys were completed in the !rst wave, representing data of 51% (119/233) of the total number of paediatric trainees in Flanders. Eighty sur-
veys were completed in the second wave. Educational program changes occurred in 25% (30/119) of trainees and more than half (61%; 72/119) described the pandemic 
as an impediment for their educational progress. The perception of impaired education persisted for 30% of the responders (24/80) during the second wave. One out of 
three (30%; 35/119) felt their job was more exhausting than usual and 38% (45/119) perceived more stress at work. These numbers were comparable at both time points. 
Increases in stress paralleled with increased irritability in daily life and poorer sleep quality. 

Conclusions

COVID-19 had an important impact on the daily tasks, education and emotional well-being of the paediatric trainees. Medical training centres should be aware that there 
is a perception of impediment on the educational program of the paediatric trainee. 
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The novel coronavirus, known as severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) and causing coronavirus disease 2019 
(COVID-19), has spread rapidly from a local cluster of severe pneumonia 
cases in Wuhan (China) in December 2019 to a pandemic crisis. It has led 
to a massive disruption of individual and societal structures and caused 
important health care-associated and socioeconomic consequences in all 
parts of the world in a few weeks’ time (1). Entire health care systems were 
forced to swiftly adapt to this unprecedented scenario to prepare for a 
massive influx of COVID-19-associated hospital admissions and to prevent 
collateral damage in patients with alternative or chronic conditions.

During the pandemic, Belgium recorded the highest death rate in the world 
as a consequence of COVID-19 in March 2020 (84.45 deaths per 100,000 
population) and with a rate of 1,735 cases per 100,000 inhabitants in 
14 days, it had the highest rate of SARS-CoV-2 infections in Europe in 
November 2020 (2). 

The unprecedented measures that were necessarily taken inside and 
outside the hospitals have put strain on the personal and professional 
activities and well-being of health care workers (3). Although COVID-19 
mainly presents with (severe) disease in the elderly population with co-
morbidities and therefore primarily affects adult care, other specialties 

were not spared from the consequences of this crisis either. Of all health 
care work forces, especially trainees in several medical specialties were 
exposed to COVID-19 patient care and felt an immediate or indirect impact 
from the crisis (4). This observation has been made by various medical 
specialties such as cardiology, urology, plastic surgery, neurosurgery, 
radiology, otolaryngology, ophthalmology, anaesthesiology, cardiothoracic 
surgery and general surgeons (5-15). COVID-19 also had an impact on the 
curriculum of (medical) students which was yet described in detail (16).

Medical trainees are a unique group of doctors who are still in a learning 
process to become a specialist but who, simultaneously, are also 
responsible for the care of patients. Paediatrics is a specialty that is familiar 
with infectious diseases and is acquainted to tackle epidemics causing 
temporary periods of high clinical demands (e.g., respiratory infections 
in winter months). Nevertheless, it is unlikely that the unseen measures 
necessary to tackle the challenges associated with the COVID-19 pandemic 
and the inevitable impact on health care systems, work forces and (lack 
of adequate) resources would not put significant burden on trainees in 
paediatrics. Few articles were published on the experiences of paediatric 
trainees during COVID-19. Sanghavi et al. found that 21% of American 
paediatric trainees displayed symptoms of a mild depression and 7% of 
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a moderate depression (17). Babal et al. found anxiousness in 71% of 
paediatric trainees in the USA, angriness in 53%, sadness in 53%, and 
detachment in 41% (18).

In this study, we aimed to measure the direct and indirect impact of the 
COVID-19 crisis on a personal and professional level in Flemish paediatric 
trainees.

Materials and Methods
An electronic questionnaire was drafted by junior representatives of the 
Flemish Society for

Paediatrics (Jong VVK) and was tested for its technical functionality prior 
to dissemination. The questionnaire was sent out to fellow trainees in 
paediatrics at the four Flemish universities (University of Antwerp, Ghent 
University, Catholic University of Leuven and Free University of Brussels), 
either by contacting them directly or by e-mail. In the questionnaire, 
participants were informed about the duration of the survey, the 
investigators and the purpose of the study. To minimize recall bias, data 
concerned current opinions and the participants were asked to recollect 
data on the past two months. Two similar surveys were sent out after each 
epidemic wave in Belgium: the first at the end of April and the second at 
the end of November. Trainees that initiated their training in October 2020 
were excluded in the second survey because they were not able to answer 
questions that compared the first and the second wave. Trainees were given 
a deadline of two weeks to complete the survey. No incentives were offered. 
The number of questions per page was two to five with a total of seven pages. 
All questions had to be answered before the questionnaire could be sent 
to the investigators. The survey consisted of basic demographic data (such 
as the university training hospital, current hospital and years of training) 
and three parts regarding the pandemic. The first part mainly addressed 
changes in daily tasks in the hospital (e.g., care for adult patients, working 
in other departments, changes in working hours or working from home,…), 
while the second and third part explored the impact on an educational level 
(added value or obstruction as a result of the crisis) and psychosocial well-
being (e.g., emotional stress, fatigue, irritability,…), respectively. In this 
final part, trainees were asked to contemplate on 16 different statements 
and relate to them by answering on a Likert scale (completely agree - 
rather agree - neutral - rather disagree - completely disagree). The second 
survey contained multiple comparing questions about differences between 
the first and second peak. Answers were anonymized for the researchers. 
Junior trainees were defined as first- or second years. Senior trainees were 
defined as being at least in their third year of education (standard trajectory 
in Belgium comprises of five years of full-time education).

Non-parametric statistical tests were used, according to results of normality 
tests (Shapiro-Wilk). Mann-Whitney U and Kruskal Wallis test were used 
in the data analysis depending on the number of variables. For statistical 
analysis, dichotomous variables were created from statements declaring 
agreement (completely/rather agree = true, neutral/rather/completely 
disagree = false).

Results
One hundred and nineteen surveys were completed by individual trainees 
after the first epidemic wave, which consists of 51% (119/233) of the total 
number of paediatricians currently in training at the four targeted universities 
(Figure 1). The second questionnaire was filled in by 80 trainees, a lower 
number that could mainly be attributed to exclusion of the first years in 
training. Most of the trainees were part of a clinical training program. Only 
19 out of the 119 (16%) trainees were involved in a research program. This 
fraction was slightly higher in the second survey (15/80; 18,8%). There 
was a homogeneous spread of years in training (seniority), with an expected 
overrepresentation of second years in the first survey and third years in 
the second survey, as this year consisted of an almost double cohort due 
to shortening of the medicine study program from seven years to six years 
(resulting in two cohorts of medical students graduating at the same time). 

As stated above, first-year trainees were excluded in the second survey. 
The majority (55%; 65/119 and 59%; 47/80) of respondents was working 
in a university hospital at the time the questionnaire was sent out. The 
second largest group (39%; 47/119 and 35%; 28/80) was working in a 
district hospital. The remaining seven trainees from the first survey were 
either employed in a research facility (2), a revalidation centre (2), abroad 
(2) or doing a combination of on calls and working from home (1). In the 
second survey the remaining responders were either working abroad (2), 
in a revalidation centre (1) or in a research facility (2) (Figure 2). Two thirds 
(63%; 50/80) were working in different hospitals during the two epidemic 
waves. 

While most of the paediatric training programs were not directly affected 
by the COVID-19 pandemic, both during the first and second peak, 1 out of 
4 respondents did experience a change in their program. Trainees working 
in a university centre in the first lockdown (23/65) were significantly more 
affected compared to trainees in district hospitals (7/47; P<0.05). For most 
of the trainees with a change in program (60%; 18/30 in the first peak 
and 57%; 12/21 in the second peak), the adjustments of their schedule 
were implemented for less than or equal to one month. Nevertheless, for 
the remaining 40% (12/30) and 42% (9/21), more than 1 month of their 
training was affected. 

When analysing the workload and working hours of the first wave, most 
trainees experienced either no difference or a decrease in both workload 
and working hours compared to their usual workload and working hours 
(Figure 3). Only 13% (16/119) felt their workload had increased and 12% 
(15/119) replied that they had worked more hours. However, an increase 
in workload was significantly associated with increased working hours 
(P<0.001), feelings of unsafety (P<0.001), more stress and exhaustion 
at work (P<0.05), needing to do uncomfortable tasks (P<0.05) and worse 
sleep quality (P<0.05). 

This was unchanged for the majority of trainees during the second wave, although 
29% (23/80) felt their workload had increased when compared to the !rst wave 
and 34% (27/80) worked more hours as compared to the !rst wave (Figure 3).

Figure 1 :  Response per university for both questionnaires. 
All four Flemish universities were represented in both questionnaires (March-April 
and October-November). 
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University of Antwerp
University of Ghent
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Figure 3 :  Workload and working hours. 
This figure showed the perceived workload (left) and working hours (right) from the first wave (March-April) compared to pre-COVID-times and the second wave (October-November) 
compared to the first wave.

Higher/more
Comparable
Lower/less

Figure 2 :  Working environment. 
This figure shows the percentage of trainees working in a university hospital, a district hospital, a revalidation center or abroad for each training year in the first questionnaire (March-April = 
a) and   second questionnaire (October-November = b). 

Abroad
Revalidation center
District hospital
University hospital
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In contrast to workload and hours, the content of the working day did 
change for most paediatric trainees during the first peak. Only a third of 
respondents (36%; 43/119) said their daily job had not changed at all. 
Often this meant doing different tasks within their own department. Only 
8% (9/119) were asked to help out on the adult wards and 5% (6/119) were 
assigned a different function (e.g., nursing care) (Figure 4). Senior trainees 
were significantly more at risk for having a change in their program (25/67; 
P<0.05) as compared to juniors (7/52). On the other hand, juniors were 
significantly more at risk of carrying out another function in the hospital 
(6/52; P<0.05), whereas no single senior trainee carried out a non-medical 
task during the crisis.

During the second COVID-19 wave, working day content was unaffected for 
74% (59/80) of the trainees. In contrast to the first wave, only 5% (4/80) 
were transferred to assist in patient care on adult units (Figure 4). 

Remarkable is that almost half of all the trainees who answered the first 
questionnaire (44%; 52/119) were at least partially working from home 
(Figure 4), which occurred significantly more in trainees working in university 
hospitals (45/65) as compared to district centres (3/47; P<0.001). Since 
only 14% (17/119) of participants had to self-isolate due to symptoms, this 
was not the main reason for the increase in homework. Working from home 
was most likely initiated to prevent all medical staff to be present at the 
same time, to ensure physical distancing and thereby preventing the spread 
of the virus. The proportion of trainees working from home did not declare 
being more stressed at home, did not feel less part of a team or did not feel 
useless in the crisis. The number of trainees working from home decreased 
massively in the second wave (9%; 7/80) (Figure 4). Absence because of 
health issues due to confirmed or suspected COVID-19 remained rather 
exceptional (5%; 4/80). 

Even though some of the training schedules had fewer working hours 
compared to the regular working rota, income was unchanged for the large 

majority (89%; 106/119) of the trainees. For 3 of the 119 responders pay 
had increased, while 10/119 stated to have lost income. A single trainee 
even reported an income reduction of more than 25%. Working from home 
did not result in a higher proportion of trainees with a reduction in income. 
Juniors however, had a more frequent decrease in payment during the 
crisis (9/52) as compared to seniors (1/67; P<0.05). 

Half of the trainees (56%; 67/119) declared having a great interest in 
paediatric specialties directly related to COVID-19 (respiratory diseases, 
infectious diseases, epidemiology, immunology, acute paediatrics or 
intensive care). Only 16% (19/119) showed little interest. Most trainees 
stated that the pandemic did not change their interest level in these domains. 
More interest in COVID-19 related specialties did not significantly increase 
well-being. The pandemic did not influence the choice for paediatrics for 
the vast majority (71%; 85/119). For 28% (33/119) their career choice was 
even positively reinforced.

Unfortunately, 61% (72/119) of paediatric trainees experienced this 
pandemic as an impediment for their educational progress. This remained 
the case for 70% (56/80) in the second questionnaire, notwithstanding 
64% (36/56) stated this had already improved when compared to the first 
peak. 

Despite the fact that a third of the trainees (34%; 40/119) were provided 
with COVID-19 related courses by their training institute and about 29% 
(34/119) were able to enjoy COVID-19 related teaching in their training 
centre, 81% (96/119) felt they mainly had to educate themselves to expand 
their knowledge about the new coronavirus. This remained unchanged in 
the second wave, and an even larger proportion stated to mainly have been 
responsible themselves for their education on COVID-19 (84%; 67/80). 
Declaring that self-study comprised the largest part of education was 
found more frequently in trainees employed in district hospitals (42/47), as 
compared to trainees in university centres (48/65; P<0.05).

Figure 4 :  Change in content of the working day. 
Proportion of trainees who experienced a change in the day tasks (left), who were transferred to an adult ward (middle) and who were working from home (right) in the first and 
second questionnaire. 

Yes, more than 50% of the time
Yes, but less than 50% of the time
No
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Figure 5 :  Impact on end terms. 
Trainees’ perception of the impact of the COVID-19 crisis in meeting their clinical and technical (left) and administrative (right) end terms. 

Figure 6 :  Stress and emotional support. 
This figure shows how trainees felt they were supported at work (left) and if they experienced more stress at home (middle) or at work (right) in both waves. 

Very negative impact, I might not meet my end terms
Negative impact
Positive impact
No impact

Completely disagree
Rather disagree
Neutral
Ratheragree 
Completely agree
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Education in general seems to have improved during this coronavirus 
pandemic when comparing the educational availabilities at the beginning 
of the pandemic to the situation by the end of the year, according to 
41% (33/80) of the responders. Online teaching and re-introduction of 
teaching in the hospital were mentioned most often as an explanation for 
this improvement. Nevertheless, a relevant proportion of trainees did not 
experience this improvement. Twenty-nine percent (23/80) of the trainees 
felt little to no change and 30% (24/80) even responded that education was 
even worse in the second wave when compared to the first one. 

Trainees were asked to evaluate the effect of the entire pandemic on their 
clinical, technical and administrative end terms (Figure 5). Administrative 
end terms included master papers, other publications and professional 
recognition criteria. Concerning clinical and technical end terms, 40% 
(32/80) felt no impact, 3% (2/80) experienced a positive impact but the 
majority (57%; 46/80) felt a negative impact of which one trainee even 
stated that this might influence his/her end terms attainment. For the 
administrative end terms, an even greater proportion declared to have 
encountered a negative impact (61%; 49/80), of which five trainees feared 
failure to achieve their end terms. 

As reported above, the number of working hours was not greatly affected 
for most trainees. Nonetheless, one out of three (29%; 35/119) felt their 
job was more exhausting than usual and 38% (45/119) was more stressed 
at work (Figure 6). This observation was significantly more frequent in 
junior trainees (25/52), as compared to seniors (20/67; P<0.05). These 
numbers remained largely unchanged in the second questionnaire. This 
increase in stress was often present at home too, as 43% (51/119) of the 
trainees stated their stress levels at home were higher than usual in the 
first wave with a slight increase in the second wave (50%; 40/80) (Figure 
6). A smaller group of 21% (25/119) felt unsafe at work and had concerns 
for their own health. These concerns were troubling more trainees in the 
second wave (32%; 25/80). Trainees with feelings of unsafety declared 
significant higher workload (13/35; P<0.001) and working hours (10/35; 
P<0.05), more exhausting work (26/35; P<0.001), more stress at work 
(26/35; P<0.001) and worse sleep quality (18/35; P<0.05). 

The increase in stress resulted into increased irritability in daily life for 26% 
(31/119) and in poorer sleep quality for 29% (35/119) of the trainees which 
remained unchanged during the second peak. 

Unfortunately, less than half of the trainees answered positively when asked 
about the provision of emotional support at work (47%; 56/119) (Figure 
6). A quarter (24%; 29/119) disagreed when asked whether they were 
sufficiently supported. Sadly, the availability of emotional support at work 
did not change during the second wave according to the majority of the 
responders (69%; 55/80).

When asked whether the trainees felt more part of a team than usual during 
the pandemic, almost half of them (45%; 53/119) had no opinion about 
this subject. A third (34%; 41/119) agreed and unfortunately a fifth (21%; 
25/119) disagreed. It is worth noting that feeling emotionally supported at 
work significantly increased the proportion of trainees declaring the crisis 
as an added value (23/41; P<0.05) as compared to not being supported 
(24/78).

Exactly half of the trainees replied that relaxing outside of work has been 
more difficult than usual due to the lockdown restrictions. This number was 
significantly higher in the second wave (88%; 70/80). For another 14% 
(17/119) relaxation was more difficult due to work or other reasons (e.g., 
family related). Controversially, almost a quarter (23%; 27/119) stated that 
relaxing outside of work was easier than usual. Feelings of stress at work 
correlated with higher proportions of workload (P<0.05), needing to do 
uncomfortable tasks (P<0.05), feeling more stress at home (P<0.05), having 
worse sleep (P<0.05), feelings of exhaustion and unsafety (P<0.001), and 
feeling less part of a team (P<0.05) or less useful in the crisis (P<0.05). 
Even though we know paediatric patients were less severely affected by 
COVID-19, 15% (18/119) declared that they were confronted more often 

with severe illness and end-of-life decisions during this pandemic. This 
number remained high in the second survey (19%; 15/80).

There has been a lot of media attention for medical staff, hospital funding 
and healthcare organisation due to the current pandemic. A third (34%; 
40/119) of trainees however, felt their job should receive more respect 
after this pandemic. More than half of the respondents (57%; 68/119) 
declared they did not feel very useful in the battle against SARS-CoV-2 and 
only a minority (19%; 23/119) confirmed that they felt useful during the 
pandemic. Contradictory with these results, only 21% (25/119) wished they 
could have played a different role in the pandemic. These numbers were 
comparable in the second survey.

Discussion
This longitudinal study, conducted in paediatric trainees in Flanders, 
Belgium, confirms our research hypothesis that although the paediatric 
specialty was relatively spared from the direct consequences of the 
COVID-19 pandemic, its impact was indirectly felt in the daily tasks, 
education and emotional well-being of the trainees.

Although the majority of trainees in this study saw no reduction in workload 
or hours in the clinic, the overall appreciation of their education was 
insufficient and was frequently labelled as obstructive for their training 
goals. Strikingly, although still in a didactical environment, knowledge 
concerning COVID-19 was most often gained from self-study. Although 
the pandemic evidently forced us to swiftly adapt traditional educational 
activities to an unfamiliar and largely virtual learning environment, the 
technological tools and skills that we currently employ should from now 
on pave the way for accessible distance learning to provide sustained 
educational programs for every trainee.

Thankfully, several actions with the aim to optimize trainees’ well-being 
and education have already been proposed, such as adequate access to 
personal protective equipment, sufficient support (at the level of both the 
trainee program and the institutions) and instituting telehealth education 
programs (6). As the current pandemic forces us to leave the more 
traditional teaching model of high case volumes and passive learning 
behind, training centres should embrace these circumstances to deploy 
resources towards these internet- and video-based learning, simulator 
training and more individualised educational models. The deployment 
of such smart-learning technologies in order to limit the impact of the 
COVID-19 on the learning curves of trainees has already been proposed 
in other specialty trainings, such as urology, gastroenterology and 
dermatology (7,19,20). Practical tips for supporting competency-based 
medical education have already been published (21). If sufficiently 
offered, these new training methods and technologies may allow for 
fulfilment of important and individualized educational goals that may not 
have been met in the past. 

Besides medical education, the impact on mental well-being may not 
be forgotten. In this study, one out of three paediatric trainees were 
more stressed at work, and this was especially so for junior trainees 
This increase in stress resulted into increased irritability in daily life and 
poorer sleep quality. A quarter of the trainees did not feel sufficiently 
supported at work and the majority of trainees stated that relaxing outside 
of work was more difficult. Luckily most trainees were, despite this, still 
positive about their career choice. But, knowing this world crisis is a 
marathon and not a sprint, a long-lasting combination of these factors 
can contribute to the development of burnout. Burnout prevalence is 
known to be high in trainees, also during this pandemic (22,23). It is thus 
important in such a crisis to install monitoring systems early on and offer 
psychological support to those in need. Dispatching trainees to perform 
patient care outside their clinical competencies, such as is reported in this 
study, is however a risk (24). Feelings of anxiousness and vulnerability 
have indeed been observed in trainees serving on the pandemic’s front 
lines, which was confirmed by an important share of our cohort (25). 
Safety concerns in particular were believed to be an important asset to 
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these feelings. A survey among local residents (263 participants) in China 
already showed that 52% of participants felt horrified and apprehensive 
due to the pandemic. An open learning environment and resilience 
training programs have been suggested to respond to these feelings of 
hopelessness and burnout (26).

Generally speaking, the COVID-19 pandemic could and should be an 
important learning opportunity, especially on generic skills such as 
professionalism, quality and safety in care and tackling ethical dilemmas 
that have risen during this crisis. Mastering these tools is highly valuable 
to every paediatrician and should transcend the subspecialty divisions. 
As such, both trainees with interests directly related to COVID-19 patient 
care (infectious diseases, immunology, respiratory medicine,...), but also 
trainees without these specific interests should be in a position to benefit 
from this period, and subsequently none of them should label this crisis 
as an obstruction for their educational goals. Taking into account the 
findings of this survey, prompt and customized action is thus required to 
meet the presumed educational shortcomings. COVID-19 is one of the 
many infectious diseases of the past decades and will most certainly not 
be the last for this generation. These outbreaks will most likely become 
more common given increasing urbanization rates, the widespread 
accessibility of air travel, and worsening climate change (27). Therefore, 
it is of most importance to take appropriate lessons from this period and 
seize the opportunity to adapt and act relevant in the preparedness for 
the next crisis. Priority areas central to promoting and maintaining the 
well-being of health care work forces, including trainees, have already 
been identified in this crisis and should be used to provide support at both 
the residency program and institutional or governmental policies (28). A 
recent publication addressed the well-being of trainees during COVID-19 
and proposed a Modified Maslow’s Framework to tackle the needs of the 
trainees’ educational program, within and outside their institution (29). 
Program leaders can take the opportunity to reflect upon their training 
programs based on this framework and should improve them based on 
our data. 

Besides taking care of patients, trainees are fulfilling an academic 
training. The COVID-19 pandemic was perceived as an impediment 
with negative consequences on clinical and technical end terms by the 
majority of the participants. This was also the case for administrative 
end terms with some trainees even fearing to fail to achieve their end 
terms. Medical training centres should be aware of this and should take 
preventive measurements to obviate the perceived negative impact.

This study has several limitations. The questionnaire is a self-designed 
questionnaire based on literature and adapted for the local context and 
was never formally tested for validity and psychometric characteristics. 
This questionnaire did not have the intention to identify burnout or other 
psychological conditions, but rather to collect information on the impact 
of COVID-19 on paediatric trainees. Another limitation is that this study 
only represents the Flemish paediatric trainees and our educational 
setting in Flanders may differ from the educational setting elsewhere 
which can interfere with future comparisons. Because the questionnaire 
was anonymised, it was not possible to determine how many trainees 
answered the questionnaire twice.

In the aftermath of COVID-19, it is not unlikely that the burden on 
paediatrics might be undervalued when essential policy decisions 
are being taken. Based on the findings described above and without 
compromising the appreciation for their respective efforts, one should 
be cautious not to allocate all possible resources solely towards the 
specialities that were most prominently on the front lines of COVID-19 
patient care (e.g., emergency medicine, critical care, internal medicine...). 
Taking into account that both budgetary and organizational resources will 
always be limited in health care systems, the post-pandemic period will 
inescapably require protracted and dire policy decisions to allow for an 
optimal recovery from the psychosocial and economic harm done by this 
virus. This survey might contribute to the plea that paediatricians, and 

their trainees, should not be forgotten in this aftermath.

Conclusion
Paediatric trainees were affected by the SARS-CoV-2 pandemic on 
essential domains of occupational and educational activities and emotional 
well-being. The results of this cohort study should be taken into account 
in policy making and resource distribution in the early aftermath of the 
pandemic, with the plea that paediatricians and their trainees should not 
be forgotten when allocating educational and psychosocial support. 
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