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Abstract
Background Critical care nurses (CCNs) around the globe face other health challenges compared to their peers in 
general hospital nursing. Moreover, the nursing workforce grapples with persistent staffing shortages. In light of these 
circumstances, developing a sustainable work environment is imperative to retain the current nursing workforce. 
Consequently, this study aimed to gain insight into the recalled experiences of CCNs in dealing with the physical 
and psychosocial influences of work-related demands on their health while examining the environments in which 
they operate. The second aim was to explore the complex social and psychological processes through which CCNs 
navigate these work-related demands across various CCN wards.

Methods A qualitative study following Thorne’s interpretive descriptive approach was conducted. From October 
2022 to April 2023, six focus groups were organised. Data from a diverse sample of 27 Flemish CCNs engaged in 
physically demanding roles from three CCN wards were collected. The Qualitative Analysis Guide of Leuven was 
applied to support the constant comparison process.

Results Participants reported being exposed to occupational physical activity, emotional, quantitative, and cognitive 
work-related demands, adverse patient behaviour, and poor working time quality. Exposure to these work-related 
demands was perceived as harmful, potentially resulting in physical, mental, and psychosomatic strain, as well as an 
increased turnover intention. In response to these demands, participants employed various strategies for mitigation, 
including seeking social support, exerting control over their work, utilising appropriate equipment, recognising 
rewards, and engaging in leisure-time physical activity.

Conclusions CCNs’ health is challenged by work-related demands that are not entirely covered by the traditional 
quantitative frameworks used in research on psychologically healthy work. Therefore, future studies should focus 
on improving such frameworks by exploring the role of psychosocial and organisational factors in more detail. This 
study has important implications for workplace health promotion with a view on preventing work absenteeism and 
drop-out in the long run, as it offers strong arguments to promote sufficient risk management strategies, schedule 
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Background
Globally, the nursing profession is a strenuous occupa-
tion with high levels of work-related demands, leading 
to adverse health outcomes for nurses [1], reduced mari-
tal and life satisfaction [2], absenteeism, and high costs 
for society [3]. In addition, the nursing workforce has to 
address staffing shortages due to the reduced number of 
individuals entering the nursing profession [4], the age-
ing working population [5], and the increased number of 
nurses in premature retirement [6, 7].

Especially critical care nurses (CCNs), who specialise in 
managing life-threatening diseases across all age groups, 
work in an exceptionally demanding environment [8]. 
Increasing evidence suggests that CCNs’ health is mainly 
challenged by five work-related demands, namely, occu-
pational physical activity (OPA) [1], shiftwork [9], and 
quantitative [10], cognitive [11], and emotional work-
related demands [12]. Among CCNs, OPA involves vari-
ous physically demanding tasks, such as forward bending 
and isometric neck postures, heavy lifting, prolonged 
standing, and long-distance walking [1, 9]. With con-
tinued exposure to OPA, musculoskeletal disorders can 
arise in terms of pain-related complaints of the wrists, 
back, thigh, knees, and feet [1]. However, many studies 
have reported that engaging in regular leisure-time phys-
ical activity has a beneficial influence on health, while 
OPA may have no beneficial, or even adverse, influence 
on health [13]. These conflicting health influences are 
indicated as the “physical activity health paradox” [13] 
and might be explained by differences in duration, inten-
sity, recovery opportunities, and physiological responses 
[14, 15].

In addition to OPA is shift work, which is the amount 
of time an individual works outside the typical nine AM 
to five PM schedule, known to impact CCNs’ health 
through circadian rhythm disruption, fatigue, and social 
isolation [16–18]. First, circadian rhythm disruption 
induces the proliferation of dysfunctional immune cells 
and is likely to cause cancer [19], coronary heart disease 
[20], diabetes mellitus [21], and gastrointestinal disorders 
[18, 22]. Second, fatigue may contribute to the develop-
ment of cancer [16], coronary heart disease, diabetes 
mellitus, gastrointestinal disorders [23], and psychologi-
cal stress [18, 24]. Finally, CCNs report experiencing 
social isolation because shift work makes it difficult for 
them to participate in leisure-time activities or family 
time, which can lead to depression [25, 26].

Furthermore, CCNs face quantitative work-related 
demands regarding high workload, time pressure, and 

workflow interruptions [10, 27]. These demands impair 
CCNs’ mental focus and increase the likelihood of devel-
oping prolonged fatigue and stress [10]. In addition, 
CCNs need to deal with high levels of cognitive work-
related demands, which can be defined as: “burdens 
placed on the brain processes involved in information 
processing” [28, p.1574]. These cognitive work-related 
demands above the acceptable threshold contribute to 
attention narrowing, psychological stress, and burn-
out [29–31]. Moreover, CCNs are exposed to emotional 
work-related demands that require them to exert effort 
to deal with the desired emotional responses [28]. These 
demands involve workplace violence and end-of-life care 
issues and can cause anxiety, fatigue, and depression [12, 
32].

Given the number of studies having postulated the 
adverse health effects of work-related demands, there is 
an increasing need for developing mitigating strategies 
to guarantee extended healthy working lives [33]. From 
a theoretical perspective, the Job Demand-Control-Sup-
port model [34] hypothesises job control and workplace 
social support as psychosocial moderators to mitigate 
the strenuous impact of work-related demands on health 
[35]. In particular, job control refers to: “a working indi-
vidual’s potential control over his task and his conduct 
during the working day” [36, pp. 289–290]. It has been 
argued that job control can reduce the physiological 
impact of work-related demands on employees’ health by 
allowing them to take a break if necessary [35]. Likewise, 
workplace social support can be considered as interper-
sonal relationships at work to cope with stressful situa-
tions by putting them into another perspective, thereby 
leading to less psychological stress [37]. Additionally, the 
Effort-Reward Imbalance model [38] considers the pre-
vention of adverse health outcomes by providing suffi-
cient rewards in line with the performed efforts at work 
[39].

Numerous correlational studies are available which 
research the impact of work-related demands on nurses’ 
health [40–42]. To our knowledge, no qualitative studies 
have comprehensively investigated how exposure to mul-
tiple work-related demands influences CCNs’ health, or 
the complex social and psychological processes through 
which CCNs navigate these work-related demands across 
various CCN wards. However, it is essential to identify 
new factors in the research of CCNs’ work-related health 
and to create a policy that prevents health complaints 
and their associated costs.

flexibility, uninterrupted off-job recovery time, and positive management, which can prolong the well-being and 
sustainable careers of the CCN workforce.
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Methods
The aims and design of the study
This qualitative study was based on Thorne’s interpretive 
descriptive approach [43] and was part of the Flemish 
Employees’ Physical Activity study [44]. Thorne’s inter-
pretive descriptive approach embraces the concept that 
reality is shaped by social constructs, acknowledging 
the existence of diverse constructed realities [43]. Thus, 
this approach was appropriate to gain insight into the 
recalled experiences of CCNs in dealing with the physi-
cal and psychological influence of work-related demands 
on their health, while also examining the environments in 
which they operate [43]. In addition, this approach was 
well suited to explore the complex social and psychologi-
cal processes through which CCNs navigate these work-
related hazards across various CCN wards [43].

Setting and participants
This study was conducted in a local hospital in Flanders 
(Belgium) with a capacity of 1046 beds. First, 18 CCNs 
were recruited between October 2022 and January 2023 
by means of convenience sampling to ensure a wide range 
of experiences by posting recruitment flyers in the CCNs’ 
lockers and placing posters in the CCN wards. Moreover, 
an invitation mail with informed consent was sent to the 
head nurses, who then delivered this mail to their CCNs. 
However, the CCNs could also participate by directly 
expressing their willingness to engage by email to the 
research team. Eligibility criteria required CCNs to be 
employed for more than 50% in the emergency depart-
ment (ED), intensive care unit (ICU), stroke unit, or the 
critical care mobile nursing team and to be Dutch speak-
ing. Nurses of the critical care mobile nursing team were 
employed simultaneously in the ED, ICU, and stroke unit. 
CCNs in management positions were not included due to 
their potential impact on the reporting of their subordi-
nates’ experiences [45].

According to the insights that emerged after the inter-
mediate analysis of the first four focus groups, nine 
CCNs were purposively selected between January 2023 
and April 2023 via a snowball sampling technique to 
deepen the understanding of the discussed topics from 
earlier focus groups [46]. For example, CCNs reported 
the detrimental influence of prehospital physician-staffed 
emergency care interventions on their health. Therefore, 
CCNs with similar and diverse experiences in prehospi-
tal physician-staffed emergency care interventions were 
recruited.

Data collection
Data collection methods
Thorne’s interpretive descriptive approach was applied 
by conducting focus groups, which refer to a guided dis-
cussion with several people to explore ideas and percep-
tions about a specific topic from a multiplicity of views 
[47]. Conducting focus groups has several benefits, such 
as stimulating group dynamics, revealing deeper expres-
sions of genuine feelings and beliefs, and enabling the 
acquisition of rich information in a cost-effective man-
ner. Furthermore, the multiplicity of views during focus 
groups is useful to deepen the understanding of the com-
plex social and psychological processes through which 
CCNs navigate their work-related demands, as these 
views could generate new ideas and perspectives that 
yield unexpected insights into the recalled experiences.

The research team consisting of experts in occupational 
health (EC, MK, and LBo), emergency nursing (LBi), and 
qualitative research (LBo) developed a semi-structured 
focus group guide (Table 1). This guide sought to explore 
the recalled experiences of CCNs in dealing with the 
physical and psychological influence of their work-related 

Table 1 Focus group guide
Primary question Possible probes
What aspects of your work 
influence your health?

• How do you experience:
…exposure to physical activity at your 
workplace?
…your working time quality?
…a sense of responsibility?
…patient-related stressful situations?
…leisure-time physical activity in com-
parison to occupational physical activity?
…exposure to emotional work-related 
demands?
• Do you have the sense that your 
personality has changed due to your 
employment in a CCN ward?

How do you deal with 
certain health complaints at 
your workplace?

• Can you specify the nature and levels of 
health complaints at your workplace?
• What influence has it had on you?

How do you perceive the 
efforts performed at your 
workplace?

• Does your employment at the CCN 
ward influence your private life?
o How do you perceive this influence on 
your health?

Can you tell me about the 
perceived rewards for your 
delivered work?
Can you tell me about 
the resources meaning-
ful to you in your work 
environment?

• How do you experience social support 
from your co-workers and your supervi-
sors (head nurse and physicians)?
• Can you tell me more about the amount 
of control you have at your workplace?
o What does more job control mean to 
you?

Can you tell me more about 
the amount of self-per-
ceived commitment to the 
organisation?

• What are the consequences of this to 
you?

What would you like to 
change in your work 
environment to maintain a 
sustainable and health-
promoting work environ-
ment to prevent health 
complaints?
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demands on their health and to identify strategies in 
which CCNs could mitigate this influence. The focus 
group guide used a deductive approach because of the 
preliminary exploration of the Job Demand-Control-
Support model [34], the Effort-Reward Imbalance model 
[38], and the Sixth European Working Conditions Survey 
(EWCS) [48]. However, the focus groups were conducted 
with an open mind to identify new topics and to stimu-
late further questions that could contribute to the in-
depth understanding of the CCNs’ recalled experiences 
[43]. As a result, the focus group guide became more 
focused when the transcripts were coded and prelimi-
nary ideas of the research team emerged [49].

Data collection procedure
Between October 2022 and April 2023, six focus groups 
were held in a comfortable meeting room after lunchtime 
at the local hospital in Flanders (Belgium). Each focus 
group consisted of four to five CCNs from the same CCN 
ward and lasted uninterrupted for a maximum of 90 min-
utes, with an average duration of 68.75  minutes. The 
first 60 minutes were during working time, and the rest 
could be accounted as overtime. All focus groups were 
conducted by one master’s student in nursing science 
(LBi). The data collection process was supervised by an 
experienced qualitative researcher in occupational health 
(LBo) who provided feedback on the interview style. The 
master’s student was known superficially at the ED in the 
local hospital due to his previous nursing student work, 
which helped in understanding and contextualising the 
complexities and subtleties of the CCNs’ experiences. 
The interviewer wore clothes from the hospital to reduce 
the risk of interviewer bias. No observer was present 
during the focus groups. Because the participants were 
encouraged to share their experiences freely, the focus 
group guide was only implemented when the participants 
discussed topics irrelevant to this study, when a partici-
pant was too dominant, or when the discussion needed 
stimulation [45]. The interviewer sought to obtain input 
from all participating CCNs by asking open-ended and 
probing questions to introvert participants to elicit in-
depth views. All focus groups were audiotaped with a 
smartphone and tablet.

Data analysis
The audiotapes were transcribed verbatim and deleted 
afterwards. The data analysis process was based on the 
Qualitative Analysis Guide of Leuven, which guaranteed 
a cyclic process between data collection and data analysis 
to propose a conceptual framework [50]. The Qualitative 
Analysis Guide of Leuven consists of two crucial phases, 
namely, the preparation of the coding process by paper 
and pencil work and the actual coding process by using 
qualitative software [50].

First, two members of the research team (LBi and LBo) 
read the transcripts several times to obtain an in-depth 
understanding of the intricate details [18]. Second, both 
researchers wrote down memos and then developed a 
narrative focus group report for each focus group [50]. 
Third, concepts were drawn up to replace tangible or 
concrete experiences, which allowed the development of 
a conceptual scheme for each focus group. During this 
process, the same two researchers discussed and cross-
checked the identified analytical and contextual concepts 
and sought to obtain a detailed understanding of the data 
[50]. This constant comparison process through induc-
tive and interpretative reasoning allowed a within-case 
and across-case analysis to compare new concepts with 
earlier coded data so that similarities and differences in 
data could be identified and analysed [51–53]. Subse-
quently, the concepts were linked to relevant focus group 
fragments by using the QSR NVivo 12 software program. 
During this phase, data were further coded by combin-
ing concepts into groups of concepts based on emerging 
ideas and comparable meanings. These groups of con-
cepts resulted in certain categories and were then divided 
into subcategories and main categories. The main catego-
ries were tested in the existing literature and rooted in the 
practical and theoretical knowledge of the research team 
after several intermediate meetings. Finally, the main cat-
egories were outlined in a conceptual framework, which 
represented the essential structure of the results. Data 
saturation was reached when no new dimensions or rela-
tionships emerged during the analysis, which was con-
firmed by conducting an additional focus group [52].

Trustworthiness
The confirmability of the data was improved by apply-
ing different strategies. During the iterative process, 
the interview style and the questions arising from the 
focus group guide that could contribute to the in-depth 
understanding of the CCNs’ recalled experiences were 
peer-reviewed by the research team. Next, investigator 
triangulation was applied by two researchers with prior 
experience in the nursing profession (LBi and LBo) who 
analysed the transcripts independently and discussed 
the inductive code tree continuously. These transcripts 
and inductive code tree were then peer-reviewed by the 
entire research team at several intermediate meetings.

In addition, an audit trail with detailed information 
about the decisions made by the research team through-
out the research process was documented to enhance 
the dependability and confirmability of the study [45]. 
This audit trail included descriptive interview notes, 
reflexive notes, methodological notes, and analytical 
notes. The development of reflexive notes was encour-
aged by sustaining transparent communication with 
the research team, which was stimulated because one 



Page 5 of 15Billiau et al. BMC Nursing          (2024) 23:387 

research member was not familiar with occupational 
health, two research members were not a nurse, and one 
research member only had experience in the nursing pro-
fession in Switzerland [52]. Furthermore, the interviewer 
with experience in emergency nursing reflected on his 
personal values, opinions, and experiences, which culti-
vated awareness [43]. The audit trail also included a thick 
description of the setting, sample, and observations, sup-
porting the transferability of the results. The Standards 
for Reporting Qualitative Research were implemented to 
enhance the quality of the reported data [54].

Results
Participants
The sample consisted of 37 CCNs, of which 27 CCNs 
participated in one of the six focus groups and ten CCNs 
could not participate due to organisational difficulties. Of 
those 27 CCNs, six were male and 21 were female, with 
a mean age of 36.07 years. Most CCNs worked in the ED 
(55.55%), with 77.78% of all included CCNs working full-
time. Further sociodemographic characteristics of the 
CCNs are shown in Table 2.

The interrelated categories
During iterative development, the influence of work-
related demands on the participants’ health and mitigat-
ing strategies were identified. While being employed at 
a CCN ward, participants were continuously exposed to 
OPA, emotional, cognitive, and quantitative work-related 
demands, adverse patient behaviour, and poor working 
time quality. Exposure to such work-related demands was 
perceived as harmful and could lead to physical, mental, 
and psychosomatic complaints and increased turnover 
intention. Participants sought to mitigate the influence 
of work-related demands on their health by relying upon 
social support, job control, work equipment, rewards, 
and leisure-time physical activity. The results are out-
lined in the conceptual framework (Fig.  1). The central 
hexagon symbolises the consequences on CCNs’ health 
by surrounding work-related demands. The outer cir-
cle illustrates the applied strategies to mitigate adverse 
health outcomes.

The structuring of the results was inspired by the Job 
Demand-Control-Support model [34], the Effort-Reward 
Imbalance model [38], and the EWCS [48], and sup-
ported with exemplar citations referring to the specific 
participants along with the focus groups they belonged to 
(FG-P) [46].

Work-related demands
OPA Participants experienced continuous exposure to 
OPA inside the hospital and during prehospital physi-
cian-staffed emergency care interventions. The included 
ED nurses were exposed to less OPA during the morning 

shift than ICU and stroke unit nurses. The most reported 
types of OPA were forward bending and isometric neck 
postures, prolonged standing, and long-distance walk-
ing. Forward bending and isometric neck postures were 

Table 2 Sociodemographic characteristics of the CCNs (N = 27)
Sociodemographic characteristics N (%)
Age (years)
21–30 11 (40.74)
31–40 6 (22.22)
41–50 6 (22.22)
51–60 4 (14.82)
Gender
Male 6 (22.22)
Female 21 (77.78)
Highest educational degree
Bachelor 3 (11.11)
Bachelor and postgraduate in critical care nursing 23 (85.19)
Master 1 (3.70)
Seniority as a CCN (years)
< 5 8 (29.63)
5–10 6 (22.22)
11–15 4 (14.82)
> 15 9 (33.33)
Job time (%)
100 21 (77.78)
75–80 6 (22.22)
Type of CCN ward
Emergency department 15 (55.55)
Intensive care unit 5 (18.52)
Stroke unit 5 (18.52)
Critical care mobile nursing team 2 (7.41)
N = number of participants, CCN = critical care nurse

Fig. 1 Conceptual framework inspired by the Job Demand-Control-Sup-
port model [34], Effort-Reward Imbalance model [38], and EWCS [48]
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frequently required in various tasks performed, such as 
resuscitating, plastering, carrying heavy emergency cof-
fers, tilling heavy patients in ambulance stretchers, and 
caring for intubated patients:

For example applying a plaster, holding up a leg 
with one arm and your back being curved, I have 
already had instances where the day after I thought: 
‘I had to hold up a leg of 50 kilos which made my 
arm hurt the day after’. (FG3-P3)

Emotional work-related demands Participants indi-
cated the resuscitation of a child or family member, severe 
trauma victims, the announcement of cancer diagnosis 
to patients, and the high mortality rate as emotionally 
demanding:

I have seen things during the COVID that I never 
want to see again. I found that terrible… Yes (…), 
that feeling of powerlessness. You had to go through 
it. How many people died alone? I held their hands, 
but I stood there alone in my alien outfit. Then you 
have to call the family and tell them that you didn’t 
leave them alone. Those family members started 
to cry and I cried with them. I have apologised for 
that… I found that a very heavy period, those first 
two months of COVID. In addition, those older per-
sons who arrived and said: ‘You do not have to give 
the oxygen to us, give it to the younger persons’, and 
after two hours they were dead. (FG4-P4)

In addition, the quality of management by supervi-
sors was identified as a significant work-related demand 
among participants, as they reported feeling undervalued 
and unsupported, as well as experiencing a lack of empa-
thy of their supervisors. Multiple CCNs claimed that the 
high number of telephone calls from their supervisors to 
provide shift coverage during off-job time contributed to 
this perceived poor management quality. FG1 and FG2 
participants added that they felt the sense of being con-
trolled by their supervisors via electronic patient records 
or checklists. The need for resilience, the changing work 
environment, and the lack of decision authority were fur-
ther mentioned as significant demands in their role:

They ask for your opinion when it has already been 
determined. That is something that often happens 
to us. They already decided on something and then 
asked us for the show like: ‘How do you think about 
it?’, but our opinion does not matter anymore. (FG3-
P3)

Furthermore, the adverse social behaviour from col-
leagues was cited as emotionally demanding by several 
participants. In particular, participating CCNs reported 
that interpersonal conflicts, such as working with nurs-
ing students, inexperienced colleagues or colleagues with 
whom the participants had a less good connection, con-
tributed to an increased interdependency and the need to 
control the delivered care:

You have colleagues you get completely stressed out 
by… Yes, because the way of working is completely 
different, that you cannot relate to them, that you 
cannot do anything right for them, whereas you have 
other colleagues where you feel each other. (FG4-P1)

Finally, participants experienced a demand to perform 
without the ability to schedule a break and to be pres-
ent at work during an illness because of their loyalty to 
colleagues:

Recently, a colleague arrived with a kidney stone. 
She sat in the kitchen with an infusion of analgesics 
and started to work an hour and a half later. (FG1-
P4)

Cognitive work-related demands Participants reported 
feeling highly vigilant throughout their shifts, especially 
when attending to unplanned care for critically ill patients. 
This required hypervigilance, combined with a lower 
presence of physicians, increasing their sense of responsi-
bility. In addition, FG3 participants expressed being over-
whelmed by the high amount of auditory stimulation they 
were exposed to:

In the ICU, I do have more stress because of the 
responsibility in comparison with the ED. In the 
ED, the emergency physicians will do many things 
by themselves, whereas in the ICU, I am expected to 
do it by myself. In the ICU, you also have a lot more 
critical patients than in the ED, because in the ED, 
sometimes you have a lot of geriatrics, but there is 
nothing critical about it. Whereas in the ICU, if you 
have an unstable patient, you have to think and rea-
son continuously. Then, again, that is tougher, the 
psychological aspect. (FG4-2)

Quantitative work-related demands Participants per-
ceived the high work pace combined with telephone-
related workflow interruptions, caused by managing the 
chaotic CCN ward and processing the high amount of 
medical orders, as harmful to their health. Furthermore, 
participating CCNs considered the need to carry out dou-
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ble work and inefficient work as significant demands in 
their role. As a consequence, multiple CCNs stated that 
more OPA was performed due to a lack of instrumental 
social support from colleagues:

Sometimes you feel like you are behind the times. 
You have to do this and that and that and that. You 
have continuously, you are faced with something 
that is not feasible of care as you have been taught. 
In practice, that is not feasible. This is then shifted 
on a maximum of pressure (…). (FG4-P3)

Adverse patient behaviour Participants reported expe-
riencing feelings of incongruence and dissatisfaction 
while providing care to self-referred non-urgent, dissatis-
fied, disrespectful, or aggressive patients:

I sometimes feel unsafe, yes. Especially in the ED, 
very unsafe… Yes, I am roused and stressed. I put it 
away. I do not show it externally because I do not 
want the patient to realise this. Internally, this is 
something that eats you up. I feel I am tachycardic 
then. (FG4-P2)

Poor working time quality Participants highlighted the 
atypical working times as demanding due to working full-
time in rotating shifts, on holidays, and during weekends:

Those mixed evening shifts, morning shifts, night 
shifts, and day shifts… Yes, I stopped working full-
time here because I could no longer cope with it. 
(FG4-P3)

Furthermore, the highly commanded flexibility and poor 
working time arrangements were mentioned as signifi-
cant work-related demands due to keeping up with all the 
refresher courses during off-job time, assisting in other 
nursing wards, dealing with unpredictable work sched-
ules, and providing shift coverage when colleagues call in 
sick:

I got a call an hour later from my nursing supervisor 
asking if I could work another night shift. However, 
I said: ‘It is my non-working weekend and again it 
is during my non-working weekend that I have to 
do a night shift’. Again, I was justifying myself and 
I thought: ‘Why am I doing that?’. They know my 
weaknesses and you gave in to one [supervisor], 
but the other one [supervisor] is also trying because 
maybe you will also give in to him. (FG5-P1)

Consequences of work-related demands
Physical complaints Participants reported experienc-
ing musculoskeletal disorders, particularly after increased 
exposure to OPA during busy shifts. Multiple CCNs men-
tioned the most intense pain in the lower and upper back, 
neck, shoulders, knees, hips, or bilateral wrists. FG2 and 
FG3 participants also experienced inflammation in their 
feet, lateral epicondylitis, and restless legs at a young age:

I have never, in the beginning, I did not suffer so 
much from that, but recently, I started having such 
restless legs from time to time <<< laughs>>>. In 
addition, then I think: ‘Oh so embarrassing because 
you are only 25 or 26 years old’. (FG3-P4)

However, several participants suggested that they had 
developed musculoskeletal disorders more easily due 
to OPA compared to leisure-time physical activity. This 
distinction was attributed to the fact that OPA involves 
prolonged exposure to less intense physical activity and 
leisure-time physical activity involves shorter exposure to 
more intense physical activity:

The physical work is more chronic (…), walking (…), 
or your arms or your back being strained… Whereas 
when you exercise that is very intense (…), your arms 
or your legs that you are training. (FG2-P3)

Furthermore, FG4 participants experienced an increased 
risk of developing urinary disorders in terms of uri-
nary tract infections and kidney stones. This increased 
risk was attributed to the lack of opportunities to drink 
while working and unhealthy toileting behaviours, such 
as delayed voiding while facing a high work pace. More-
over, participants stated that their rotating shift work and 
atypical working times led to irregular and unhealthy eat-
ing patterns, resulting in unintentional weight gain:

I eat chips with a mandarin and a sandwich with 
chocolate, and minced meat. (FG3-P4)

Last, participants reported that they had developed 
impaired sleep quantity in terms of insomnia, shortened 
or prolonged sleep duration, and increased sleep distur-
bances, which were probably caused by circadian rhythm 
disruption due to shift work:

Yeah, especially if I had to switch from night to day 
rhythm. I was nauseous, intolerant, restless, rushed, 
unable to sleep, lying awake, not finding rest, being 
hungry when not being hungry. (FG4-P3).
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Mental complaints Participants mentioned experienc-
ing challenges in detaching mentally from patient-related 
stressful situations, particularly when children or family 
members were involved. Further difficulties in detaching 
from work were attributed to the high number of con-
secutive working days, the changing work environment, 
the challenging weekend schedule/shift, and the consid-
erable level of flexibility required of CCNs. Participating 
CCNs expressed that this lack of detachment contributed 
to their impaired sleep health, emotional exhaustion, con-
centration disorders, work-family interference, and alco-
hol consumption:

I often need something like alcohol to just, truly, 
detach for a while <<< sighs>>>. My partner shares 
in the blows, but you are so overwhelmed at work 
and you come home with nine emails, a message 
from that one and a message from that one. On your 
day off again those emails, again those telephone 
calls, again… (FG5-P2)

In addition, participants reported that they experienced 
work-related stress and more intense perceptions of OPA 
due to poor management quality, adverse social behav-
iour from colleagues, and working with nursing stu-
dents. Multiple CCNs added that the refresher courses 
during off-job time, adverse patient behaviour, and the 
reported shortcomings in providing the best possible 
care to patients contributed to their perceived work-
related stress, likely resulting in personal dissatisfaction, 
moral distress, carry over into their personal lives, and 
increased turnover intention:

That satisfaction is completely overshadowed by the 
workload and the unsafe atmosphere at the ED. A 
stroke patient is located in the hallway and a person 
with epilepsy is located in the hallway, I am not sat-
isfied when I come home. I just think: ‘No one died 
because of me in my care zone’. (FG5-P2)

Furthermore, participants tended to experience feelings 
of agitation during exclusion from the multidisciplinary 
decision-making processes and due to the lack of social 
support from physicians and the confrontation with dis-
satisfied patients:

We also do not understand why nurses were never 
involved in the development of patient rooms. I 
was part of the project group and when I measured 
everything and said it would not work for that, I 
got the reply: ‘Sorry, but it is too late, the rooms are 
already made and you cannot change that anymore’. 
(FG6-P4)

In addition, participants perceived emotional exhaustion, 
which could lead to personality changes and reduced 
marital and life satisfaction:

I do not know what all of you think about that, but 
everyone is sad at work. I feel that about myself too. 
(FG6-P2)

Moreover, participants reported experiencing work-fam-
ily interference and attributed this to the considerable 
level of flexibility required, the nature of shift work, and 
the presence of patient-related stressors. Because of this 
continuous interference, the included CCNs were not 
able to take care of their children, perform tasks at home, 
and spend time with family. This work-family interfer-
ence caused work-related stress, emotional exhaustion, 
concentration disorders, impaired marital satisfaction, 
and a reduced perceived work ability among participants:

So I also stopped working night shifts because of the 
work-life imbalance. From the moment I had my 
third child, I said: ‘This is no longer possible’. This 
caused tension in all possible areas, and then you 
have to make a choice and say that your private life 
comes first. It is almost not feasible to work full-time 
at the pace we work and in the circumstances we 
work. It is almost not feasible. (FG3-P1)

Finally, participants expressed being subject to social iso-
lation as a result of their demanded flexibility, shift work, 
and unpredictable work schedules:

Yes, for example, I can no longer take dance classes 
because it is at a particular hour, and due to irregu-
lar shifts, I cannot guarantee that I can follow the 
class every week. So yes, too bad, but I cannot do my 
hobby anymore that I love to do. (FG3-P2)

Psychosomatic complaints Participants stated that 
the experienced emotional exhaustion and work-related 
stress led to unintentional weight loss, increased muscle 
tension, and migraine:

I notice from myself that due to the emotional bur-
den at work, I am starting to have physical com-
plaints. For example, migraine, um yes, always 
being so tired, extremely losing weight, not being able 
to gain weight. (FG5-P1)

Moreover, multiple participants expressed the physical 
effort of OPA and leisure-time physical activity as com-
parable, but the lack of decision authority and satisfaction 
that comes with OPA increased their risk of developing 
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prolonged fatigue and emotional exhaustion, contribut-
ing to physical exhaustion:

I can spend a whole day in my garden doing heavy 
work, then I come in [inside home] and I feel so 
energetic, fulfilled, and relaxed. However, when I 
come home from work, I feel so empty and drained 
of energy… The mindset here is already different. It 
[gardening] is also not an obligation. The work in the 
ED is an obligation… I can also feel that [physical 
activity during gardening] in my back and muscles, 
but still, I am not tired. (FG4-P3)

Furthermore, repetitive exposure to work-related stress 
was seen by the participants as a main factor in develop-
ing heart palpitations and tachycardia:

The moment I had tachycardia at triage due to 
enormous stress, no one cared from the physicians, 
except my two colleagues who then did take care of 
me. (FG5-P1)

Additionally, participants experienced reduced sleep 
quality, which was attributed to work-related stress, emo-
tional exhaustion, and lack of detachment. In particular, 
the participating CCNs faced excessive daytime sleepi-
ness and nightmares:

I went for a blood draw last week because my girl-
friend said: ‘You should go for a blood draw because 
you are always tired, you always sleep around the 
clock and you would take another afternoon nap’. 
However, yes, everything was normal so the cause is 
probably my work. (FG5-P2)

Last, participants reported that they had developed con-
centration disorders likely caused by work-related stress, 
prolonged fatigue, emotional exhaustion, and lack of 
detachment, increasing their risk of traffic accidents:

I also nearly drove through a red light once. I had 
three to four prehospital physician-staffed emer-
gency care interventions during one night and I was 
thinking of (…), anyways, I had to hit my brakes sud-
denly. (FG1-P1)

Turnover intention Participants stated that they tended 
to leave their CCN ward due to the high work pace, unsafe 
working conditions, work-family interference, and lack of 
social support from their supervisors:

I have been in it [CCN profession] for more than 20 
years now and I always said: ‘If it works out, I will 

stay in it until my retirement’… That you can stay 
employed until your retirement, I do not think that 
is possible anymore because of the current workload. 
(FG5-P5)

Mitigating strategies
Social support Participants reported instrumental social 
support from colleagues as a strategy to prevent the physi-
cal burden when dealing with OPA and to alleviate cogni-
tive overload when coordinating a chaotic CCN ward:

If I know it is a severely affected patient or someone 
who is somewhat corpulent and obese, I usually do 
go and ask the colleague: ‘Do you want to help me 
with turning this patient so I can wash his back?’. 
(FG2-P4)

Moreover, the included CCNs indicated that emo-
tional social support from supervisors and colleagues 
reduced their work-related stress by putting work-related 
demands into another perspective. As a result, partici-
pants carried less emotional and cognitive work-related 
demands over into their personal life, improving their 
mental well-being and marital satisfaction. Multiple 
CCNs added that ventilating to a self-employed psychol-
ogist or a family member who also works in healthcare 
helped them prevent emotional exhaustion and burnout:

Listening, giving advice, helping you, cheering you 
up, coming to help you unasked (…). Just asking if 
they can do something, for instance. Often they can-
not do anything, but just the question they ask does 
wonders. (FG4-P1)

Job control Participants emphasised a high amount of 
skill discretion due to accommodative access to refresher 
courses, which contributed to their sense of safety and 
resulted in less work-related stress and more job satisfac-
tion. Concerning decision authority, multiple CCNs con-
sidered the perceived amount of control to schedule their 
holidays and take up overtime as an important motivator 
to cope with work-related demands. Additionally, partici-
pants stated that the authority to schedule a break at work 
was needed to recover mentally and physically during 
periods of high work pace:

It feels good if you can recuperate for once. If you 
now say like, for example, in certain night shifts, you 
have finished your patient care, and at midnight or 
1 AM, you say: ‘Come, let us drink a coffee’. That you 
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can <<< blows out>>>. This is just for 15 minutes 
because you still have to do… (FG1-P5)

Work equipment Participants expressed that work 
equipment to transfer patients, such as the HoverMatt®, 
sliding sails, and patient lifts, alleviated the physical bur-
den of OPA. Nevertheless, several CCNs reported short-
comings in ergonomic work equipment to address OPA 
during prehospital physician-staffed emergency care 
interventions. In addition to these shortcomings, work 
equipment to transfer patients was not used to its full 
potential while facing a high work pace. Furthermore, 
participants disclosed that adjustable hospital stretchers, 
ergonomic shoes, and chairs with adaptability for tak-
ing blood samples were beneficial in preventing physical 
complaints. Participants in FG1 and FG3 added the bene-
fits of compression stockings, analgesics, and magnesium 
to avoid restless legs:

And especially if you work night shifts, the restless 
legs that you have when you get into your bed. Now, I 
no longer have that <<< looks at compression stock-
ings>>>. (FG1-P4)

Rewards Participants perceived the patients’ gratitude, 
wages, job security, equal social benefits, career pros-
pects, and off-job time as helpful to cope with the required 
efforts at work:

That you have been able to do your job the way you 
want and if you build up a good relationship with 
your patient who you feel you have been able to help 
him both physically and mentally through the dif-
ficult period, then this does give you satisfaction, 
uhm. (FG2-P3)

Leisure-time physical activity Participants indicated 
leisure-time physical activity as a strategy to detach men-
tally from work:

I exercise every day and that just helps me more, I 
am more relaxed compared to when I do not exer-
cise. (FG1-P2)

Discussion
Participants were exposed to OPA, emotional, cognitive, 
and quantitative work-related demands, adverse patient 
behaviour, and poor working time quality. In response 
to these work-related demands, participants employed 
various strategies for mitigation, including seeking social 

support, exerting control over their work, utilising appro-
priate equipment, recognising rewards, and engaging in 
leisure-time physical activity. Throughout the following 
discussion, the results were compared with traditional 
quantitative frameworks used in research on psychologi-
cally healthy work to investigate if these frameworks still 
comprise all essential factors influencing CCNs’ work-
related health.

A key finding of this study was the continuous expo-
sure to a high amount of OPA. However, contrary to 
Aleid et al. [55], this study sample identified differences 
in exposure to OPA between the different participating 
CCN occupations. This result could be attributed to two 
organisational factors of the local hospital. First, the hos-
pital’s patient occupancy rate is normally lower during 
the morning at the ED compared to the ICU and stroke 
unit. Second, the participating ICU and stroke unit 
nurses had their work equipment to deal with OPA more 
closely available in the patient room, while ED nurses 
did not [9]. In contrast to Clays et al. [56], however, this 
study also emphasised the psychosocial work environ-
ment as an influencer of exposure to OPA. This result 
could be explained by the participating CCNs experi-
encing adverse social behaviour from colleagues with 
whom they had a less good connection, resulting in them 
receiving less instrumental social support and having to 
perform more OPA alone. Another possible explanation 
could be that these CCNs were subject to more OPA due 
to the lack of authority to question medical orders given 
by physicians. This may be attributed to the experienced 
patriarchal physician-nurse relationship and the finan-
cial incentive of diagnostic tests for physicians due to 
the fee-for-service payment system in Belgium. Because 
of the exposure to OPA, the CCNs in this study reported 
experiencing musculoskeletal disorders, which corrobo-
rates the results of previous studies among CCNs [1, 57]. 
Despite several risk management strategies across the 
nursing profession to reduce the risk of developing mus-
culoskeletal disorders, exposure to side-bending postures 
during prehospital physician-staffed emergency care 
interventions is not decreasing [58, 59]. From a theoreti-
cal perspective, OPA is widely covered by the physical 
job demands subscale of the Job Demand-Control-Sup-
port model [34], the effort subscale of the Effort-Reward 
Imbalance model [38], and the physical environment 
index of the EWCS [48].

Exposure to emotional work-related demands related 
to exclusion from multidisciplinary decision-making pro-
cesses and providing inappropriate care to patients and 
their relatives resulted among the participants in moral 
distress and emotional exhaustion. Consistent with 
Azoulay et al. [40], this mental burden can be considered 
an important factor in developing burnout. As a conse-
quence, participants tended to experience unintentional 
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weight loss, migraines, personality changes, job dissat-
isfaction, and increased turnover intention. Concerning 
personality changes, previous research has noted that 
38.6% of South Korean ICU nurses were characterised 
by a Type D personality in terms of anxiety, depression, 
and inappropriate worrying [60]. However, CCNs in 
this study also experienced less empathy towards their 
patients, and remarkably less empathy towards their 
partners and friends. Despite the major influence of 
emotional work-related demands on CCN’s health, these 
demands are solely covered by the EWCS [48].

Our results indicate that exposure to cognitive work-
related demands during employment at a CCN ward is 
essential to consider when evaluating CCNs’ health. Pre-
vious research has indicated that the continuous solving 
of unforeseen problems can contribute to self-devel-
opment at work [48]. However, consistent with Bolliger 
et al. [46], the included CCNs perceived this continu-
ous problem-solving as stress-inducing. An increasing 
amount of evidence suggests that the required cognitive 
hypervigilance of CCNs can increase the risk of con-
centration disorders and may lead to medical errors [10, 
11]. This increased risk of medical errors was not dem-
onstrated by this study, which could be due to socially 
desirable answers during the focus groups. Cognitive 
work-related demands are part of the effort subscale of 
the Effort-Reward Imbalance model [38] and the skills 
and discretion index of the EWCS [48].

Participants underscored that exposure to quantitative 
work-related demands in terms of high work pace, work-
flow interruptions, and inefficient work reduced their 
attention and sleep health due to work-related stress, 
which is well supported by evidence [10]. Multiple par-
ticipating CCNs experienced reduced subjective sleep 
quality, disrupted sleep duration, and increased sleep dis-
turbances, which were associated with an increased risk 
of traffic accidents, and are in line with Smyth’s [61] Pitts-
burgh Sleep Quality Index. According to the theoretical 
models, quantitative work-related demands are covered 
by the demands subscale of the Job Demand-Control-
Support model [34], the effort subscale of the Effort-
Reward Imbalance model [38], and the work intensity 
index of the EWCS [48].

Consideration is required concerning the influence 
of working time quality on CCNs’ health. Regarding 
the working time quality index of the EWCS [48], the 
combination of atypical working times and family role 
demands was perceived by participants as detrimental 
to their health and marital life. A possible explanation 
for this might be that most participating CCNs were 
aged between 25 and 35 years, which is seen as the most 
interesting period for career development, marriage, and 
raising children [31, 62, 63]. Furthermore, in line with 
the EWCS [48], participants who were informed at short 

notice of adaptations in their work schedule tended to 
experience a lack of detachment, work-family interfer-
ence, and social isolation. However, previous research 
has shown that male workers are more likely to develop 
low back pain due to work-related demands when they 
experience work-family interference [64]. Given these 
results, nursing supervisors should give more consider-
ation to the risk factors for work-family interference in 
risk management strategies to prevent the development 
of musculoskeletal disorders. The dimensions of the 
working time quality index are not considered by the Job 
Demand-Control-Support model [34] or by the Effort-
Reward Imbalance model [38].

This study identified workplace social support as a psy-
chosocial moderator of the development of emotional 
exhaustion due to stress-inducing work-related demands. 
In line with Sampei et al. [65], participants reported that 
they had developed emotional exhaustion when they 
faced high exposure to work-related demands with low 
levels of social support. In contrast to Clays et al. [35], 
however, no evidence of the buffering potential of social 
support on the development of coronary heart diseases 
due to OPA was detected. From a theoretical perspective, 
workplace social support is widely mentioned in the Job 
Demand-Control-Support model [34], the Effort-Reward 
Imbalance model [38], and the EWCS [48].

Concerning skill discretion, access to training oppor-
tunities among the European workforce improved by 
12% in 2015 compared to 2005 [48]. This finding is con-
sistent with this study, in which accommodative access 
to refresher courses contributed to the participants’ 
sense of safety at work. However, the amount of flex-
ibility required to be present in the refresher courses 
during off-job time was likely to induce work-related 
stress and work-family interference. Regarding decision 
authority, participants experienced exclusion from mul-
tidisciplinary decision-making processes and had fewer 
opportunities to schedule a break at work. This result is 
consistent with the EWCS [48] stating that only a scarce 
33% of European subordinates were involved by their 
supervisors in decision-making processes influencing 
their work [46]. Surprisingly, the Job Demand-Control-
Support model [34] was found to measure job control 
solely on positively perceived decision authority [46].

The included CCNs expressed the mitigating influence 
of wages, career prospects, and job security in regard 
to coping with work-related demands. According to the 
earnings index of the EWCS [48], 39% of the European 
workforce agreed that their employment offers prospects 
that are beneficial for career advancement. This is in 
line with this study, in which participants perceived that 
being employed at a CCN ward contributed to their pro-
fessional development. From a theoretical perspective, 
the Effort-Reward Imbalance model [38] includes the 
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rewards subscale in terms of money, esteem, and secu-
rity/career opportunities.

In light of the discussed theoretical models, some 
show additional shortcomings. Although the partici-
pants’ health was influenced by patient-related stressful 
situations, poor management quality, and the experi-
enced demand to perform, these emotional work-related 
demands are not considered by the Job Demand-Control-
Support model [34] or by the Effort-Reward Imbalance 
model [38]. In addition, the Job Demand-Control-Sup-
port model [34] does not pay attention to the work-fam-
ily interference concept caused by the considerable level 
of required flexibility, the nature of shift work, and the 
presence of patient-related stressors. However, the Effort-
Reward Imbalance model partially conceptualises work-
family interference as overcommitment [46, 48]. Finally, 
the Job Demand-Control-Support model [34] does not 
include the rewards subscale in terms of patients’ grati-
tude, wages, job security, equal social perks, career pros-
pects, or off-job time. Thus, solely the EWCS [48] covers 
a wide range of work-related demands that are perceived 
as harmful according to this study sample.

Limitations
The inclusion of only one hospital may have provoked 
selection bias and might hinder the transferability of the 
results to other CCNs employed in similar work environ-
ments. Furthermore, the scheduled focus groups with 
the ICU nurses were frequently cancelled at short notice 
due to seasonal epidemics and changing work schedules. 
In addition, the stroke unit’s nursing team is character-
ised by a limited number of nurses, and therefore, it was 
only possible to organise one focus group. As a conse-
quence, the subgroup of ICU and stroke unit nurses was 
small, and data saturation concerning sampling remains 
debatable. Another limitation is the possible occurrence 
of healthy worker effect bias [66], as nurses on sick leave 
may have felt impeded from participating. During each 
focus group, essential observations could have been 
missed due to the absence of an observer. Additionally, 
interviewer bias may have occurred due to the mod-
erator’s pre-existing superficial relationship with the ED 
nurses. However, the research team is convinced that the 
CCNs employed in the local hospital were not hampered 
from engaging and that this relationship stimulated them 
to share their deep-rooted feelings and perceptions.

Implications for practice
The results of this study include several recommenda-
tions for practice, structured by the developed concep-
tual framework. In particular, the identified and assessed 
physical and psychosocial risk factors can be integrated 
into the current risk management strategies. This is cru-
cial as existing risk management strategies often overlook 

the consideration of multiple risk factors. Concerning 
OPA, more ergonomic emergency coffers could be pro-
vided to prevent side-bending postures during prehos-
pital physician-staffed emergency care interventions. To 
tackle emotional work-related demands, nursing super-
visors should provide vertical trust, job security, trans-
parent communication, decision authority, and social 
support to their employees, thereby mitigating the per-
ceived influence of work-related demands [46]. Address-
ing job security, the meta-analysis of Kim and von dem 
Knesebeck [67] demonstrated that employees without 
job security had 29% more risk of developing depres-
sive symptoms compared to employees with job secu-
rity. Moreover, Mazzetti et al. [68] underscored the need 
for organisations to provide a leadership programme in 
which supervisors learn appropriate coaching strate-
gies, enhancing proximal factors such as job satisfaction 
and commitment. In reference to cognitive and quanti-
tative work-related demands, greater efforts are needed 
to ensure a sufficient and uninterrupted recovery time 
between shifts, to provide breaks without interruptions 
and to reduce the demand to perform [69]. With respect 
to adverse patient behaviour, the risk of mental com-
plaints and work-related stress can be reduced by assign-
ing a psychologist who educates CCNs on how to cope 
with patient-related stressful situations. Furthermore, 
nursing supervisors can improve poor working time 
quality by implementing forward and rapidly rotating 
work schedules to impede the development of circadian 
rhythm disruption [25]. In addition, schedule flexibil-
ity should be guaranteed by introducing the principles 
of self-scheduling to provide more control over working 
time, prevent work-family interference, and reduce the 
risk of circadian rhythm disruption [25].

Implications for research
Considerably more work will need to be done to deter-
mine the long-term moderating effects of psychosocial 
job resources by implementing longitudinal research 
designs. Additionally, further studies need to be carried 
out to establish the modernisation of traditional quan-
titative frameworks used in research on psychologically 
healthy work, in which they explore the role of psycho-
social and organisational factors in more detail. Concern-
ing the modernisation of these frameworks, the influence 
of individual work-related demands on CCNs’ health 
is well-known according to recent evidence. However, 
research on the influence of multiple intertwined work-
related demands on the health of CCNs remains scarce. 
As increasing research employs latent profile analyses, 
the interdependence of job factors becomes evident. 
Therefore, future research should investigate how multi-
ple work-related demands interact or manifest in certain 
combinations on CCNs’ health.
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Conclusions
This qualitative study identified that the participants’ 
health was challenged by work-related demands that 
are not entirely covered by the traditional quantitative 
frameworks used in research on psychologically healthy 
work. In particular, CCNs included in this study were 
exposed to OPA, emotional, cognitive, and quantitative 
work-related demands, adverse patient behaviour, and 
poor working time quality. In response to these demands, 
these CCNs employed various strategies for mitigation, 
including seeking social support, exerting control over 
their work, utilising appropriate equipment, recognis-
ing rewards, and engaging in leisure-time physical activ-
ity. Therefore, future studies should explore the role of 
psychosocial and organisational factors in more detail. 
In conclusion, this study recommends the development 
of an employee-centric work environment by provid-
ing sufficient risk management strategies, schedule flex-
ibility, uninterrupted off-job recovery time, and positive 
management to guarantee extended healthy working lives 
among the CCN workforce.

Abbreviations
CCNs  Critical Care Nurses
EWCS  European Working Conditions Surveys
ED  Emergency Department
ICU  Intensive Care Unit
OPA  Occupational Physical Activity
QUAGOL  Qualitative Analysis Guide of Leuven

Acknowledgements
Not applicable.

Author contributions
LBi, MK, EC, KE, and LBo contributed to the conceptualisation and design 
of the study. LBi acquired the data, while LBi and LBo undertook the formal 
analysis of the data. Data curation was taken up by LBi. Resources were 
provided by EC and KE. LBi developed the original draft preparation, while MK, 
EC, LBo, and KE critically reviewed and edited the manuscript. Supervision was 
ensured by MK, EC, KE, and LBo. KE and EC performed the funding acquisition. 
All authors have read the final draft and agreed to publish this version.

Funding
The open-access grant for this study was funded by the Department of Public 
Health and Primary Care of Ghent University and by the Strategic Policy Cell of 
the Ghent University Hospital.

Data availability
The datasets used and/or analysed during the current study are available from 
the corresponding author upon reasonable request.

Declarations

Ethical approval and consent to participate
Ethical approval was granted for this study by the Ethics Committee of 
the Ghent University Hospital (THE-2022-0152) and by the Commission of 
Medical Ethics of the local hospital in Flanders, Belgium (AZGT2022023). All 
participants received written and verbal information and gave their written 
informed consent before enrollment. All methods were carried out in 
accordance with relevant guidelines and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1Strategic Policy Cell, Ghent University Hospital, Corneel Heymanslaan 10, 
Ghent 9000, Belgium
2Faculty of Medicine and Health Sciences, Department of Public Health 
and Primary Care, Ghent University, Corneel Heymanslaan 10,  
Ghent 9000, Belgium

Received: 28 October 2023 / Accepted: 21 May 2024

References
1. Bazazan A, Dianat I, Bahrampour S, Talebian A, Zandi H, Sharafkhaneh A, 

Maleki-Ghahfarokhi A. Association of Musculoskeletal Disorders and work-
load with work schedule and job satisfaction among emergency nurses. Int 
Emerg Nurs. 2019;44:8–13. https://doi.org/10.1016/j.ienj.2019.02.004.

2. Wu Y, Xuan Z, Yanhong G, Nan J, Mengge T, Jiali Z, Xiaoxv Y, Chuanzhu L. 
Work-family conflict of emergency nurses and its related factors: a National 
Cross-sectional Survey in China. Front Public Health. 2021;9. https://doi.
org/10.3389/fpubh.2021.736625.

3. Briggs AM, Woolf AD, Dreinhöfer K, Homb N, Damian GH, Kopansky-Giles D, 
Åkesson K, March L. Reducing the global burden of musculoskeletal condi-
tions. Bull World Health Organ. 2018;96(5):366–68. https://doi.org/10.2471/
blt.17.204891.

4. Liebermann SC, Müller A, Weigl M, Wegge J. Antecedents of the expectation 
of remaining in nursing until Retirement Age. J Adv Nurs. 2015;71(7):1624–38. 
https://doi.org/10.1111/jan.12634.

5. Bell L. The ageing of the nursing workforce: what lies ahead and what we can 
do. Int Nurs Rev. 2013;60(3):277–78. https://doi.org/10.1111/inr.12049.

6. De Vries N, Boone A, Godderis L, Bouman J, Szemik S, Matranga D, de Winter 
P. The race to Retain Healthcare Workers: a systematic review on factors that 
Impact Retention of nurses and Physicians in hospitals. Inquiry. 2023;60. 
https://doi.org/10.1177/00469580231159318.

7. Flinkman M, Leino-Kilpi H, Salanterä S. Nurses’ intention to leave the 
Profession: integrative review. J Adv Nurs. 2010;66(7):1422–34. https://doi.
org/10.1111/j.1365-2648.2010.05322.x.

8. Western Governors University. Critical Care Nurse Career Guide. https://www.
wgu.edu/career-guide/healthcare/critical-care-nurse-career.html#close 
(2023). Accessed 20 Feb 2023.

9. Yu F, Narayanan A, Mackay L, Ward K, King A, Smith M. Describing objectively 
measured Intensive Care nurses’ physical work activity behavioural pat-
terns during a 12-hr shift. J Clin Nurs. 2020;29(21–22):4331–42. https://doi.
org/10.1111/jocn.15470.

10. Weigl M, Beck J, Wehler M, Schneider A. Workflow interruptions and stress 
atwork: a mixed-methods study among Physicians and nurses of a Mul-
tidisciplinary Emergency Department. BMJ Open. 2017;7(12). https://doi.
org/10.1136/bmjopen-2017-019074.

11. Weaver AL, Stutzman SE, Supnet C, Olson DM. Sleep quality, but not quantity, 
is Associated with Self-Perceived Minor Error Rates among Emergency 
Department nurses. Int Emerg Nurs. 2016;25:48–52. https://doi.org/10.1016/j.
ienj.2015.08.003.

12. An Y, Yang Y, Wang A, Li Y, Zhang Q, Cheung T, Ungvari GS, Qin M, An F, Xiang 
Y. Prevalence of Depression and its impact on quality of life among Frontline 
nurses in Emergency Departments during the COVID-19 outbreak. J Affect 
Disord. 2020;276:312–15. https://doi.org/10.1016/j.jad.2020.06.047.

13. Merkus SL, Coenen P, Forsman M, Knardahl S, Veiersted KB, Mathiassen SE. An 
exploratory study on the physical activity Health Paradox—Musculoskeletal 
Pain and Cardiovascular load during work and leisure in construction and 
Healthcare Workers. Int J Environ Res Public Health. 2022;19(5):2751. https://
doi.org/10.3390/ijerph19052751.

14. Holtermann A, Krause N, Van Der Beek AJ, Straker L. The Physical Activ-
ity Paradox: six reasons why Occupational Physical activity (OPA) does 
not Confer the Cardiovascular Health benefits that leisure time physical 
activity does. Br J Sports Med. 2017;52(3):149–50. https://doi.org/10.1136/
bjsports-2017-097965.

15. Johansson MS, Holtermann A, Marott JL, Prescott E, Schnohr P, Korshøj 
M, Søgaard K. The physical activity Health Paradox and Risk factors for 
Cardiovascular Disease: a Cross-sectional Compositional Data Analysis in the 

https://doi.org/10.1016/j.ienj.2019.02.004
https://doi.org/10.3389/fpubh.2021.736625
https://doi.org/10.3389/fpubh.2021.736625
https://doi.org/10.2471/blt.17.204891
https://doi.org/10.2471/blt.17.204891
https://doi.org/10.1111/jan.12634
https://doi.org/10.1111/inr.12049
https://doi.org/10.1177/00469580231159318
https://doi.org/10.1111/j.1365-2648.2010.05322.x
https://doi.org/10.1111/j.1365-2648.2010.05322.x
https://www.wgu.edu/career-guide/healthcare/critical-care-nurse-career.html#close
https://www.wgu.edu/career-guide/healthcare/critical-care-nurse-career.html#close
https://doi.org/10.1111/jocn.15470
https://doi.org/10.1111/jocn.15470
https://doi.org/10.1136/bmjopen-2017-019074
https://doi.org/10.1136/bmjopen-2017-019074
https://doi.org/10.1016/j.ienj.2015.08.003
https://doi.org/10.1016/j.ienj.2015.08.003
https://doi.org/10.1016/j.jad.2020.06.047
https://doi.org/10.3390/ijerph19052751
https://doi.org/10.3390/ijerph19052751
https://doi.org/10.1136/bjsports-2017-097965
https://doi.org/10.1136/bjsports-2017-097965


Page 14 of 15Billiau et al. BMC Nursing          (2024) 23:387 

Copenhagen City Heart Study. PLoS ONE. 2022;17(4). https://doi.org/10.1371/
journal.pone.0267427.

16. Bolino MC, Kelemen TK, Matthews SH. Working 9-to‐5? A review of Research 
on Nonstandard Work schedules. J Organizational Behav. 2020;42(2):188–211. 
https://doi.org/10.1002/job.2440.

17. Moreno CRC, Marqueze EC, Sargent C, Wright KP Jr, Ferguson SA, Tucker P. 
Working Time Society Consensus statements: evidence-based effects of Shift 
Work on Physical and Mental Health. Ind Health. 2019;57(2):139–57. https://
doi.org/10.2486/indhealth.sw-1.

18. Suleiman AO, Decker RE, Garza JL, Laguerre RA, Alicia GD, Jennifer MC. Worker 
perspectives on the impact of Non-standard workdays on Worker and Family 
Well-Being: a qualitative study. BMC Public Health. 2021;21(1). https://doi.
org/10.1186/s12889-021-12265-8.

19. Yong M, Blettner M, Emrich K, Nasterlack M, Oberlinner C, Hammer GP. 
A retrospective cohort study of Shift Work and Risk of Incident Cancer 
among German Male Chemical workers. Scand J Work Environ Health. 
2014;40(5):502–10. https://doi.org/10.5271/sjweh.3438.

20. Chellappa SL, Vujovic N, Williams JS, Scheer FAJL. Impact of circadian disrup-
tion on Cardiovascular function and disease. Trends Endocrinol Metabolism. 
2019;30(10):767–79. https://doi.org/10.1016/j.tem.2019.07.008.

21. Shan Z, Li Y, Zong G, Guo Y, Li J, Manson JE, Hu FB, Willett WC, Schernhammer 
ES, Bhupathiraju SN. Rotating Night Shift Work and Adherence to Unhealthy 
Lifestyle in Predicting Risk of type 2 diabetes: results from two large US 
cohorts of female nurses. BMJ. 2018;k4641. https://doi.org/10.1136/bmj.
k4641.

22. Pryce C, Impact of Shift Work on Critical Care Nurses. Can J Crit care Nurs. 
2016;27(4):17–21. https://pubmed.ncbi.nlm.nih.gov/29786977.

23. Letvak S, Ruhm C, Lane S. The impact of nurses’ Health on Productivity and 
Quality of Care. J Nurs Adm. 2011;41(4):162–67. https://doi.org/10.1097/
nna.0b013e3182118516.

24. Drake DA, Luna M, Georges JM, Steege LMB. Hospital Nurse Force Theory. Adv 
Nurs Sci. 2012;35(4):305–14. https://doi.org/10.1097/ans.0b013e318271d104.

25. Jensen HI, Larsen JW, Thomsen TD. The impact of Shift Work on Intensive Care 
nurses’ lives outside work: a cross-sectional study. J Clin Nurs. 2017;27:3–4. 
https://doi.org/10.1111/jocn.14197.

26. Kalmbach DA, Pillai V, Cheng P, Arnedt JT, Drake CL. Shift work disorder, 
Depression, and anxiety in the transition to rotating shifts: the role of Sleep 
Reactivity. Sleep Med. 2015;16(12):1532–38. https://doi.org/10.1016/j.
sleep.2015.09.007.

27. Sonnentag S, Binnewies C, Mojza EJ. Staying well and engaged when 
demands Are High: the role of psychological detachment. J Appl Psychol. 
2010;95(5):965–76. https://doi.org/10.1037/a0020032.

28. Gevers J, van Erven P, de Jonge J, Maas M, de Jong J. Effect of Acute 
and Chronic Job demands on effective individual teamwork Behaviour 
in Medical emergencies. J Adv Nurs. 2010;66(7):1573–83. https://doi.
org/10.1111/j.1365-2648.2010.05314.x.

29. Liu S, Duan X, Han P, Shao H, Jiang J, Zeng L. Occupational Benefit Perception 
of Acute and critical care nurses: a qualitative Meta-synthesis. Front Public 
Health. 2022. https://doi.org/10.3389/fpubh.2022.976146.

30. Schooley B, Hikmet N, Tarcan M, Yorgancioglu G. Comparing burnout across 
Emergency Physicians, nurses, technicians, and Health Information techni-
cians Working for the same Organization. Medicine. 2016;95(10). https://doi.
org/10.1097/md.0000000000002856.

31. Wu H, Sun W, Lie W. Factors Associated with Occupational stress among 
Chinese female emergency nurses. Emerg Med J. 2011;29(7):554–58. https://
doi.org/10.1136/emj.2010.094391.

32. Bardhan R, Heaton K, Davis M, Chen P, Dickinson DA, Lungu CT. A Cross Sec-
tional Study evaluating psychosocial job stress and health risk in Emergency 
Department nurses. Int J Environ Res Public Health. 2019;16(18):3243. https://
doi.org/10.3390/ijerph16183243.

33. Ketels M, Belligh T, De Bacquer D, Clays E. Are Psychosocial resources buffer-
ing the relation between physical work behaviors and need for recovery? Int 
J Public Health. 2022;67. https://doi.org/10.3389/ijph.2022.1604787.

34. Karasek R, Theorell T, Healthy Work. Stress, Productivity, and the Reconstruc-
tion of Working Life. Choice Reviews Online. 1990;28(01):28–0381. https://doi.
org/10.5860/choice.28-0381.

35. Clays E, Casini A, Van Herck K, De Bacquer D, Kittel F, De Backer G, Holtermann 
A. Do psychosocial Job resources buffer the relation between physical work 
demands and Coronary Heart Disease? A prospective study among men. Int 
Arch Occup Environ Health. 2016;89(8):1299–307. https://doi.org/10.1007/
s00420-016-1165-z.

36. Karasek R, Job Demands. Job decision latitude, and Mental strain: 
implications for job redesign. Adm Sci Q. 1979;24(2):285. https://doi.
org/10.2307/2392498.

37. Hornstein EA, Eisenberger NI. Unpacking the Buffering Effect of Social 
Support figures: Social Support attenuates Fear Acquisition. PLoS ONE. 
2017;12(5). https://doi.org/10.1371/journal.pone.0175891.

38. Siegrist J. Adverse Health effects of High-Effort/Low-Reward con-
ditions. J Occup Health Psychol. 1996;1(1):27–41. https://doi.
org/10.1037/1076-8998.1.1.27.

39. Tian M, Yang H, Yin X, Wu Y, Zhang G, Lv C, Mu K, Gong Y. Evaluating effort-
reward imbalance among nurses in Emergency departments: a cross-
sectional study in China. BMC 2021; Psychiatry 21 (1). https://doi.org/10.1186/
s12888-021-03344-6.

40. Azoulay E, De Waele J, Ferrer R, Staudinger T, Borkowska M, Póvoa P, Iliopou-
lou K. Symptoms of Burnout in Intensive Care Unit specialists facing the 
COVID-19 outbreak. Ann Intensiv Care. 2020;10(1). https://doi.org/10.1186/
s13613-020-00722-3.

41. Bernal D, Campos-Serna J, Tobias A, Vargas-Prada S, Benavides FG, Serra 
C. Work-related psychosocial risk factors and Musculoskeletal disorders in 
Hospital nurses and nursing aides: a systematic review and Meta-analysis. Int 
J Nurs Stud. 2015;52(2):635–48. https://doi.org/10.1016/j.ijnurstu.2014.11.003.

42. Zare A, Choobineh A, Hassanipour S, Malakoutikhah M. Investigation of psy-
chosocial factors on Upper Limb Musculoskeletal disorders and the preva-
lence of its Musculoskeletal disorders among nurses: a systematic review and 
Meta-analysis. Int Arch Occup Environ Health. 2021;94(5):1113–36. https://
doi.org/10.1007/s00420-021-01654-6.

43. Burdine JT, Thorne S, Sandhu G. Interpretative description: a flexible qualita-
tive methodology for medical education research. Med Educ. 2021;55:336–
43. https://doi.org/10.1111/medu.14380.

44. Ketels M, Rasmussen CL, Korshøj M, Gupta N, De Bacquer D, Holtermann 
A, Clays E. Int J Environ Res Public Health. 2020;17(21):7929. https://doi.
org/10.3390/ijerph17217929. The Relation between Domain-Specific Physical 
Behaviour and Cardiorespiratory Fitness: A Cross-Sectional Compositional 
Data Analysis on the Physical Activity Health Paradox Using Accelerometer-
Assessed Data.

45. Bolliger L, Lukan J, Colman E, Boersma L, Luštrek M, De Bacquer D, Clays 
E. Sources of Occupational Stress among Office Workers—A Focus 
Group Study. Int J Environ Res Public Health. 2022;19(3):1075. https://doi.
org/10.3390/ijerph19031075.

46. Heckathorn DD. Snowball versus respondent-driven sampling. Sociol Meth-
odol. 2011;41:355–66. https://doi.org/10.1111/j.1467-9531.2011.01244.x.

47. Holloway I, Wheeler S. Qualitative Research in Nursing and Healthcare. 4th 
edition. Oxford: Wiley-Blackwell; 2016.

48. Eurofound. The multiple dimensions of job quality. In: Sixth European Work-
ing Conditions Survey – Overview report. (2017 update). Publications Office 
of the European Union. 2017. https://www.eurofound.europa.eu/en/publica-
tions/2016/sixth-european-working-conditions-survey-overview-report. 
Accessed 10 Okt 2022.

49. Higginbotham K, Jones I, Johnson M. A grounded theory study: Explor-
ing Health Care professionals decision making when managing end stage 
heart failure care. J Adv Nurs. 2021;77(7):3142–55. https://doi.org/10.1111/
jan.14852.

50. Dierckx de Casterlé B, Gastmans C, Bryon E, Denier Y. QUAGOL: a guide for 
qualitative data analysis. Int J Nurs Stud. 2012;49(3):360–71. https://doi.
org/10.1016/j.ijnurstu.2011.09.012.

51. Metelski FK, Guedes Dos Santos JL, Cechinel-Peiter C, Fabrizzio GC, Schmitt 
MD, Heilemann M. Teoria Fundamentada Construtivista: Característi-
cas E Aspectos Operacionais para a Pesquisa em Enfermagem. Revista 
Da Escola De Enfermagem Da Usp. 2021;55. https://doi.org/10.1590/
s1980-220x2020051103776.

52. Polit DF, Beck CT. Nursing Research - Generating and assessing evidence for 
nursing practice. 10th ed. Wolters Kluwer; 2016.

53. Hudon E, Chouinard M, Ellefsen E, Beaudin J, Hudon C. The experience of 
pregnant women in contexts of vulnerability of prenatal primary nursing 
care: a descriptive interpretative qualitative study. BMC Pregnancy Childbirth. 
2023;23(1):187. https://doi.org/10.1186/s12884-023-05474-z.

54. O’Brien BC, Harris IB, Beckman TJ, Reed DA, Cook DA. Standards for reporting 
qualitative research. Acad Med. 2014;89(9):1245–51. https://doi.org/10.1097/
acm.0000000000000388.

55. Aleid AA, Eid Elshnawie HA, Ammar A. Assessing the work activities related 
to Musculoskeletal disorder among critical care nurses. Crit Care Res Pract. 
2021;1–10. https://doi.org/10.1155/2021/8896806.

https://doi.org/10.1371/journal.pone.0267427
https://doi.org/10.1371/journal.pone.0267427
https://doi.org/10.1002/job.2440
https://doi.org/10.2486/indhealth.sw-1
https://doi.org/10.2486/indhealth.sw-1
https://doi.org/10.1186/s12889-021-12265-8
https://doi.org/10.1186/s12889-021-12265-8
https://doi.org/10.5271/sjweh.3438
https://doi.org/10.1016/j.tem.2019.07.008
https://doi.org/10.1136/bmj.k4641
https://doi.org/10.1136/bmj.k4641
https://pubmed.ncbi.nlm.nih.gov/29786977
https://doi.org/10.1097/nna.0b013e3182118516
https://doi.org/10.1097/nna.0b013e3182118516
https://doi.org/10.1097/ans.0b013e318271d104
https://doi.org/10.1111/jocn.14197
https://doi.org/10.1016/j.sleep.2015.09.007
https://doi.org/10.1016/j.sleep.2015.09.007
https://doi.org/10.1037/a0020032
https://doi.org/10.1111/j.1365-2648.2010.05314.x
https://doi.org/10.1111/j.1365-2648.2010.05314.x
https://doi.org/10.3389/fpubh.2022.976146
https://doi.org/10.1097/md.0000000000002856
https://doi.org/10.1097/md.0000000000002856
https://doi.org/10.1136/emj.2010.094391
https://doi.org/10.1136/emj.2010.094391
https://doi.org/10.3390/ijerph16183243
https://doi.org/10.3390/ijerph16183243
https://doi.org/10.3389/ijph.2022.1604787
https://doi.org/10.5860/choice.28-0381
https://doi.org/10.5860/choice.28-0381
https://doi.org/10.1007/s00420-016-1165-z
https://doi.org/10.1007/s00420-016-1165-z
https://doi.org/10.2307/2392498
https://doi.org/10.2307/2392498
https://doi.org/10.1371/journal.pone.0175891
https://doi.org/10.1037/1076-8998.1.1.27
https://doi.org/10.1037/1076-8998.1.1.27
https://doi.org/10.1186/s12888-021-03344-6
https://doi.org/10.1186/s12888-021-03344-6
https://doi.org/10.1186/s13613-020-00722-3
https://doi.org/10.1186/s13613-020-00722-3
https://doi.org/10.1016/j.ijnurstu.2014.11.003
https://doi.org/10.1007/s00420-021-01654-6
https://doi.org/10.1007/s00420-021-01654-6
https://doi.org/10.1111/medu.14380
https://doi.org/10.3390/ijerph17217929
https://doi.org/10.3390/ijerph17217929
https://doi.org/10.3390/ijerph19031075
https://doi.org/10.3390/ijerph19031075
https://doi.org/10.1111/j.1467-9531.2011.01244.x
https://www.eurofound.europa.eu/en/publications/2016/sixth-european-working-conditions-survey-overview-report
https://www.eurofound.europa.eu/en/publications/2016/sixth-european-working-conditions-survey-overview-report
https://doi.org/10.1111/jan.14852
https://doi.org/10.1111/jan.14852
https://doi.org/10.1016/j.ijnurstu.2011.09.012
https://doi.org/10.1016/j.ijnurstu.2011.09.012
https://doi.org/10.1590/s1980-220x2020051103776
https://doi.org/10.1590/s1980-220x2020051103776
https://doi.org/10.1186/s12884-023-05474-z
https://doi.org/10.1097/acm.0000000000000388
https://doi.org/10.1097/acm.0000000000000388
https://doi.org/10.1155/2021/8896806


Page 15 of 15Billiau et al. BMC Nursing          (2024) 23:387 

56. Clays E, Hallman D, Oakman J, Holtermann A. Objectively measured 
Occupational Physical Activity in Blue-Collar workers: what is the role of job 
type, gender and Psychosocial resources? Appl Ergon. 2020;82. https://doi.
org/10.1016/j.apergo.2019.102948.

57. Ameri M, Mirhosseini S, Basirinezhad MH, Ebrahimi H. Prevalence of rest-
less legs syndrome and its relationship with fatigue in critical care nurses. 
Indian J Crit Care Med. 2021;25(11):1275–79. https://doi.org/10.5005/
jp-journals-10071-24010.

58. Arial M, Benoît D, Wild P. Exploring implicit preventive strategies in Prehos-
pital Emergency Workers: a Novel Approach for preventing back problems. 
Appl Ergon. 2014;45(4):1003–9. https://doi.org/10.1016/j.apergo.2013.12.005.

59. Liu Q, Liu X, Lin H, Sun Y, Geng L, Lyu Y, Wang M. Occupational low back Pain 
Prevention Capacity of nurses in China: a Multicenter cross-sectional study. 
Front Public Health. 2023;11. https://doi.org/10.3389/fpubh.2023.1103325.

60. Cho G, Kang J, Type D, Personality, Post-Traumatic Stress Disorder Symptoms 
among Intensive Care Unit Nurses. The Mediating Effect of Resilience. PLoS 
ONE. 2017;12(4). https://doi.org/10.1371/journal.pone.0175067.

61. Smyth C. The Pittsburgh Sleep Quality Index (PSQI). In: Best Practices in Nurs-
ing Care to Older Adults. 2012. https://andreasbjerregaard.files.wordpress.
com/2015/01/try_this_6_1.pdf. Accessed 15 Jan 2023.

62. Adkins CL, Premeaux SF. Spending time: the impact of hours worked 
on work–family conflict. J Vocat Behav. 2012;80(2):380–89. https://doi.
org/10.1016/j.jvb.2011.09.003.

63. Pool IA, Poell RF, Berings MGMC, ten Cate O. Strategies for Continuing 
Professional Development among younger, Middle-Aged, and older nurses: 
a Biographical Approach. Int J Nurs Stud. 2015;52(5):939–50. https://doi.
org/10.1016/j.ijnurstu.2015.02.004.

64. Weale V, Oakman J, Clays E. Does work–family conflict play a role in the 
relationship between work-related hazards and Musculoskeletal Pain? Am J 
Ind Med. 2021;64(9):781–91. https://doi.org/10.1002/ajim.23280.

65. Makiko S, Okubo R, Sado M, Piedvache A, Mizoue T, Yamaguchi K, Morisaki 
N. Emotional exhaustion of Burnout among Medical Staff and its Associa-
tion with Mindfulness and Social Support: a single Center Study during 
the COVID-19 pandemic in Japan. Front Psychiatry. 2022;13. https://doi.
org/10.3389/fpsyt.2022.774919.

66. Li CY, Sung FC. A review of the healthy worker effect in Occupational 
Epidemiology. Occup Med. 1999;49(4):225–29. https://doi.org/10.1093/
occmed/49.4.225.

67. Kim TJ, von dem Knesebeck O. Perceived job insecurity, unemployment and 
depressive symptoms: a systematic review and meta-analysis of prospective 
observational studies. Int Arch Occup Environ Health. 2016;89(4):561–73. 
https://doi.org/10.1007/s00420-015-1107-1.

68. Mazzetti G, Robledo E, Vignoli M, Topa G, Guglielmi D, Schaufeli 
WB. Work Engagement: a meta-analysis using the job demands-
resources Model. Psychol Rep. 2023;126(3):1069–107. https://doi.
org/10.1177/00332941211051988.

69. Ghanayem M, Srulovici E, Zlotnick C. Occupational strain and job satisfaction: 
the Job demand–resource moderation–mediation model in Haemodialy-
sis units. J Nurs Adm Manag. 2020;28(3):664–72. https://doi.org/10.1111/
jonm.12973.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1016/j.apergo.2019.102948
https://doi.org/10.1016/j.apergo.2019.102948
https://doi.org/10.5005/jp-journals-10071-24010
https://doi.org/10.5005/jp-journals-10071-24010
https://doi.org/10.1016/j.apergo.2013.12.005
https://doi.org/10.3389/fpubh.2023.1103325
https://doi.org/10.1371/journal.pone.0175067
https://andreasbjerregaard.files.wordpress.com/2015/01/try_this_6_1.pdf
https://andreasbjerregaard.files.wordpress.com/2015/01/try_this_6_1.pdf
https://doi.org/10.1016/j.jvb.2011.09.003
https://doi.org/10.1016/j.jvb.2011.09.003
https://doi.org/10.1016/j.ijnurstu.2015.02.004
https://doi.org/10.1016/j.ijnurstu.2015.02.004
https://doi.org/10.1002/ajim.23280
https://doi.org/10.3389/fpsyt.2022.774919
https://doi.org/10.3389/fpsyt.2022.774919
https://doi.org/10.1093/occmed/49.4.225
https://doi.org/10.1093/occmed/49.4.225
https://doi.org/10.1007/s00420-015-1107-1
https://doi.org/10.1177/00332941211051988
https://doi.org/10.1177/00332941211051988
https://doi.org/10.1111/jonm.12973
https://doi.org/10.1111/jonm.12973

	Flemish critical care nurses’ experiences regarding the influence of work-related demands on their health: a descriptive interpretive qualitative study
	Abstract
	Background
	Methods
	The aims and design of the study
	Setting and participants
	Data collection
	Data collection methods
	Data collection procedure


	Data analysis
	Trustworthiness
	Results
	Participants
	The interrelated categories
	Work-related demands
	OPA
	Emotional work-related demands
	Cognitive work-related demands
	Quantitative work-related demands
	Adverse patient behaviour
	Poor working time quality



	Consequences of work-related demands
	Physical complaints
	Mental complaints
	Psychosomatic complaints
	Turnover intention

	Mitigating strategies
	Social support
	Job control
	Work equipment
	Rewards
	Leisure-time physical activity

	Discussion
	Limitations
	Implications for practice
	Implications for research

	Conclusions
	References


