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Call me maybe

Although this line is from the upbeat pop song by Carly Rae Jepsen which is, as most pop 
songs, about love, it does summarize what on-call work entails – Waiting for a call that 
may or may not happen. Only that in this case, it is work that is calling, not the person 
you have a crush on.
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1.1. INTRODUCTION

Nowadays, many industries operate 24/7 to deal with the demands of our modern 
society. In order to be able to do so, around-the-clock sta�ing is o�en required. 
As a consequence, flexible and irregular worktime arrangements are becoming 
increasingly common (e.g. Kompier, 2006; Henley, Shaefer & Waxman, 2006; Nijp, 
Beckers, Geurts, Tucker, & Kompier, 2012). Whereas phenomena such as shi�work, 
night work, overtime work, worktime control, and, more recently, boundaryless 
work have received considerable attention, relatively little is known about on-call 
work (Bamberg, Dettmers, Funck, Kraehe & Vahle Hinz, 2012; Nicol & Botterill, 2004; 
Schult & Tobsch, 2012; Hall et al., 2016).

1.1.1. Defining on-call work
‘On-call’ work refers to work done on an ‘as needed basis’, meaning that employees 
must be available at certain times to be called into work if required by the employer 
(Nicol & Botterill, 2004). As such, it is a form of company-based flexibility. Typically, 
this form of scheduling is used to provide 24-hour coverage on 7 days a week in 
facilities where emergencies can occur that need to be immediately dealt with 
and where the volume of evening, night and weekend work does not necessitate 
full shi� coverage (Nicol & Botterill, 2004). Since having employees on-call is 
less expensive than full shi�-coverage, it is an attractive form of scheduling to 
many employers (Mabon, 1995). As a consequence, it occurs in a wide variety of 
branches and occupations such as firemen, police o�icers, doctors, midwives, 
utility workers, engineers, information technologists, and airline pilots (Nicol & 
Botterill, 2004; Schult & Tobsch, 2012).

The term ‘on-call work’ is used for di�erent types of work-arrangements and shi�s. 
The fact that the specific manifestations and regulations vary across countries, 
and the fact that terms like ‘on-call work’, ‘on-call duty’, ‘standby duty’, ‘standby 
service’ or ‘call shi�’ are used interchangeably, make a clear distinction di�icult 
(Carly, 2007). Most countries have their own terminology to distinguish between 
di�erent forms of on-call work, however, ‘on-call work’ seems to be the common 
translation. Roughly speaking, one can distinguish between on-call work (two 
types, namely: onsite and o�site on-call work) and ‘work on demand’.

The main di�erence between on-call work and work on demand is that in case of 
the latter, employees work only when called. Examples include temporary work 
and zero-hour contracts, where the number of working hours a week is not fixed 
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and the employee only appears at work when called. Sometimes this type of work 
is called on-call work as well, but in this dissertation, it will be referred to as work 
on demand.

On-call work, on the other hand, occurs on top of regular working hours. One can 
distinguish between two types of on-call work: (1) on-site and (2) o�site. In this 
dissertation, the focus is on the latter type: o�-site on-call work. However, in an 
attempt to make a clear distinction between di�erent forms of on-call work, both 
are described below.

1. During on-site on-call work, the employee has to stay at the workplace during 
the on-call shi� so that he or she can go to work quickly a�er a call. This type 
is o�en used where emergencies can occur that need to be immediately 
dealt with (e.g. in healthcare, fire brigade). According to Dutch working hour 
legislation, this type of on-call work is considered working time (Ministry of 
Social A�airs and Employment, 2010). All hours during on-site on-call shi�s 
need to be included when calculating the total weekly working hours, and all 
onsite-on-call hours have to be compensated.

2. During o�-site on-call work shi�s, the employee is not required to stay at 
the workplace but has to be available and may be called back to work when 
necessary. This implies that while awaiting a call, the employee can be at home 
or elsewhere. At the same time, there may be rules determining how far from 
the workplace an employee is allowed to go during the o�site on-call shi� and 
how fast he or she has to be at work a�er a call. According to working hour 
legislation in most European countries, this type of on-call work is considered 
rest time. In the case of o�site on-call work, only the actual working time a�er 
a call is considered working time.

Considering the legal di�erence between these two types of on-call work, it 
becomes obvious that a clear distinction is necessary. In the following section, 
the most important on-call regulations are described in more detail.

1.1.2. On-call work regulations
Working time is a key element of working life and its regulation has been at the 
core of political, economic and social debates at both EU and national levels. In 
order to protect employeeś  health, safety and well-being, and to enable them to 
combine work with their private and social life as well as family responsibilities, 
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working hour regulations have been established (Eurofound, 2019). Even though 
countries may have their own national regulations, the European Union’s Working 
Time Directive requires all Member States to guarantee minimum standards on 
working hours and rest time. In the Netherlands, businesses must comply with the 
statutory regulations of the Working Hours Act, stipulating how many hours per 
day and per week employees can be required to work and when they are entitled 
to a work break or rest. The regulations that are most relevant to this dissertation 
are described below.

According to the Dutch Working Hours Act (Ministry of Social Affairs and 
Employment, 2010), an employee can be asked to work a maximum of 12 hours per 
shi� and a maximum of 60 hours a week. However, the average number of weekly 
working hours may not exceed 55 when calculated over any given 4-week period, 
and not exceed 48 when calculated over any given 16-week period. With regard to 
rest, an employee is entitled to 11 consecutive hours of rest a�er a working day. 
This rest period may be shortened to 8 hours once in a 7-day period. Furthermore, 
employees with a 5-day working week must have 36 consecutive hours o� a�er 
the last workday. Employees with longer work weeks (i.e., more than 5 consecutive 
working days) must have at least 72 consecutive hours o� in any given 14-day 
period. It is allowed to split the rest period in two periods, but neither of these 
periods can be shorter than 32 hours.

When an employee is not at the workplace, but can be called to go to work if 
unforeseen circumstances arise, the employee is considered to be on-call. The 
period during which the employee has to be available and can be called to work 
is called ‘on-call duty’ in the Working Hours Act. When being called to work is a 
normal part of the job (such as in maternity care), the term standby duty is used. 
Standby duties only occur in the healthcare sector. For both on-call duties and 
standby duties, the hours during which an employee can be called (i.e., the on-
call duty) are not legally considered working hours in the Working Hours Act. This 
means that on-call duties and standby duties are considered rest time as long 
as employees are not called to work. In case employees are called and have to 
go to work, the time spent working does count as working time. A call always 
counts for at least 30 minutes of working time, even if the actual working time 
was less. When the time between finishing work a�er a call and a following call 
is less than 30 minutes, it also counts as working time. An example is presented 
in Box 1.1. Although work that arises from calls is considered working time, calls 
do not count as interruption of the daily or weekly rest time. This means that the 
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weekly rest minimum (36 consecutive hours in case of a 5-day working week) is not 
violated when an employee has to work following a call during those 36 rest hours. 
However, the Working Hours Act does pose some limits, as it states that employees 
may not work more than 13 hours per 24 hours, including the time spent working 
following a call, and that they may not be on-call (i) for more than 14 days within 
any given 4-week period, (ii) in the 11 hours preceding a night shi�, and (iii) during 
the 14 hours a�er a night shi�. Also, employees are entitled to at least 2 consecutive 
days in any given 4-week period during which they are not working and not on-call.

Box 1.1 | Example

Tom works as engineer and has a regular working week with 8 working hours a day from 
Monday to Friday. He either works morning shi�s or evening shi�s. In addition, he has a 
48-hour on-call duty during the weekend once in four weeks. Tom’s roster is displayed 
below.
As one can see, Tom is on-call in week 4, 8 and 12. Since on-call duty is not considered 
working time unless one is called to work, the total working hours in week 12, where Tom 
was not called, was 40 hours. In week 4, he was called once and spent 7 hours working, 
meaning that his weekly working hours were 47. In week 8, he was called three times. 
Since the second call occurred within 30 minutes a�er finishing work for the first call, the 
time between the calls also counts as working time. As such, call 1 and call 2 count for 6 
working hours (11:30 – 17:30). The third call lasted only 15 minutes, but since a call always 
counts for at least 30 minutes, Tom’s working hours in week 8 were 46.5.

Week
Working 
hours Mon Tue Wed Thu Fri Sat Sun

1 40 E E E E E

2 40 M M M M M

3 40 M M M M M

4 47 E E E E E O O Week 4: 1 call: 
• Sun, 15:00-22:00

5 40 E E E E E

6 40 M M M M M

7 40 M M M M M

8 46.5 E E E E E O O Week 8: 3 calls:
• Sat, 11:30-16:15
• Sat, 16.30-17:30
• Sun, 08:00-08:15

9 40 E E E E E

10 40 M M M M M

11 40 M M M M M

12 40 E E E E E O O Week 12: 0 calls
M = morning shift (06:00-14:00) 
E = evening shi�s (14:00-22:00) 
O = on-call duty (06:00-06:00)

1

Chapter 1 | 13

binnenwerk_carla.indd   13 27-8-2020   14:50:11



Summing up, in the Netherlands and other European countries, o�site on-call 
duties do not legally count as working time (Carly, 2007; Ministry of Social A�airs 
and Employment, 2010), unless employees are actually called to work. This means 
that they only need to be paid for the ‘active work hours’ during on-call duties, 
and not for the entire on-call period. Furthermore, since o�site on-call periods are 
legally considered rest time, they can be scheduled in-between regular working 
periods such as during evenings, nights, and weekends. These periods are meant 
for recovery from work which is vital for upholding employee well-being and 
health. As such, an important question pertains to what extent employees are 
actually able to recover su�iciently during o�site on-call periods.

In the following section, the concept of recovery is explained in more detail before 
moving on to the link with on-call work.

1.2. RECOVERY

Recovery is the process of psychophysiological unwinding (Geurts & Sonnentag, 
2006). According to E�ort-Recovery theory (Meijman & Mulder, 1998), e�ort 
expenditure at work leads to load reactions such as increased heartrate, elevated 
blood pressure, and fatigue (Riese, Van Doornen, Houtman, & De Geus, 2004; Zijlstra 
& Sonnentag, 2006). Fatigue is an important indicator of the state of recovery in 
the sense that high fatigue can be regarded as sign of failed recovery (Sonnentag 
& Geurts, 2009). E�ort-Recovery theory (Meijman & Mulder, 1998) regards fatigue 
as a psychophysiological state that arises from e�ort expenditure at work. It is 
expressed in a sense of tiredness, lack of energy, exhaustion, and the lack of desire 
and ability to exert further e�ort (e.g.: Demerouti, Bakker, Geurts, & Taris, 2009; 
Hockey, 2013; Shen, Barbera, & Shapiro, 2006; Sonnentag & Geurts, 2009).

During rest time, body and mind can recover and load reactions such as fatigue 
will decrease (Sonnentag, 2001). In case of insu�icient recovery, psychobiological 
systems do not return to baseline and load reactions may accumulate. This 
can, in the long term, lead to serious health problems such as cardiovascular 
disease or even death (Kivimaki et al., 2002; Kivimaki et al., 2006). Allostatic load 
theory (McEwen, 1998) helps to explain the link between the accumulation of 
load reactions and ill health. According to this theory, chronic load reactions are 
associated with prolonged activation of bodily stress systems (e.g. hypothalamic-
pituitary-adrenal system and sympathetic-adrenal medullary system; Geurts & 
Sonnentag, 2006; Nixon, Mazzola, Bauer, Krueger, & Spector, 2011). Prolonged 
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activation of these stress systems leads to ‘allostatic load’ (cf. McEwen, 1998), 
which in turn can have a negative e�ect on health.

In sum, sufficient recovery during off-job time is critical to prevent the 
accumulation of load reactions and ill health (Geurts, Beckers, & Tucker, 2014; 
Geurts & Sonnentag, 2006).

The most important opportunity for recovery is sleep (Rook et al., 2006). According 
to a simple behavioural definition, sleep is a reversible behavioural state of 
detachment from, and unresponsiveness to, the environment (Carcasdon & 
Dement, 2017). Even though sleep is characterized by postural recumbence, 
dormancy, closed eyes, and reduced movement, the body is far from inactive. 
During sleep, important processing, restoration, and strengthening occurs and 
bodily stress systems can return to baseline (Hobson, 2005). As such, sleep is 
crucial in reducing fatigue, fostering recovery processes and maintaining health.

Sleep can be impaired both quantitatively and qualitatively. Insu�icient sleep 
length and sleep deprivation are examples of quantitative impairments. Poor 
sleep quality is characterized by one or more of the following symptoms: (i) 
di�iculties falling asleep and (ii) staying asleep, (iii) waking up too early, or (iv) 
not feeling recuperated upon awakening (Edinger et al., 2004). Poor sleep hinders 
optimal recovery and has been associated with a range of physical and mental 
health problems such as cardiovascular disease (Schwartz et al., 1999; Wolk et 
al., 2005), obesity (Patel et al., 2008), diabetes (Barone and Menna-Barreto, 2011), 
and depression (Lustberg and Reynolds, 2000; Taylor, et al., 2005). Furthermore, 
poor sleep is considered a risk factor for mortality (Cappuccio et al., 2010; Kripke 
et al., 2002; 2011).

Even though sleep is of paramount importance to recovery, recovery can also 
take place during waking time. Again, not only the quantity of recovery (i.e., the 
amount of time available for recovery), but also the quality of recovery (i.e., the 
extent to which potential recovery time is actually used to recover) is important 
(e.g.: Etzion, Eden, & Lapidot, 1998; Lounsbury & Hoopes, 1986). If the quantity or 
quality of recovery is insu�icient, additional e�ort has to be exerted when going 
back to work, leading to a further increase in the need for recovery (Sluiter, 1999).

Sonnentag and Fritz (2007) used the term ‘recovery experiences’ to describe 
attributes that contribute to the quality of recovery during wake time. Those 
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include experiences such as psychological detachment from work, relaxation, and 
control during leisure time. Control refers to the degree to which a person can 
decide not only what to do during leisure time, but also when and how (Sonnentag 
& Fritz, 2007). Relaxation is characterized by low sympathetic activation combined 
with positive a�ect. Psychological detachment refers to refraining from thinking 
about work or conducting any work activities, in contrast to remaining (cognitively) 
occupied with work (Etzion et al., 1998; Sonnentag & Fritz, 2007). Research has 
shown that these recovery experiences are positively related to well-being (e.g. 
(Hahn, Binnewies, Sonnentag, & Mojza, 2011; Larson, 1989, Sonnentag, 2011; 
Sonnentag & Bayer, 2005; Sonnentag, Binnewies, & Mojza, 2008; Sonnentag & 
Fritz, 2007; Sonnentag, Kuttler, & Fritz, 2010; Van der Klink, Blonk, Schene, & Van 
Dijk, 2001).

1.3. OFFSITE ON-CALL WORK, RECOVERY, AND WELL-BEING

1.3.1. Why o�site on-call work may be related to recovery and well-being
There are several reasons to believe that o�site on-call work can impair recovery 
and well-being. First, actual calls to work imply that an employee has to exert 
e�ort and is exposed to work demands, while the time for recovering from work 
demands is reduced. The more o�en an employee is called, the more o�en recovery 
is interrupted, and the longer an employee has to work, the more recovery time is 
shortened. As such, calls can directly a�ect the quantity of recovery (i.e., reduce 
recovery time).

Second, o�site on-call work may also a�ect recovery and well-being even when 
no calls occur. Even though the quantity or recovery is only reduced in case the 
employee is called to work, the mere fact that he or she can be called may a�ect the 
quality of recovery. Most importantly, on-call work involves high unpredictability. 
Employees do not know (i) whether they will be called to work or not, and if so, 
(ii) how long they will have to work and (iii) how demanding the task will be. 
Furthermore, o�site on-call work o�en comes with restrictions. For example, 
employees may have to stay within a certain radius from the workplace so that 
they can start working quickly a�er a call. Employees also need to abstain from 
leisure behaviour that may negatively influence their performance during calls, 
such as alcohol consumption and substance use.

Unpredictability and restrictions are likely to a�ect recovery and well-being. The 
recovery experience ‘control’ may be reduced because employees lack control 
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as to whether (or when) they are called and because they are not entirely free in 
their choice of leisure activities. The uncertainty and restrictions may also act as 
a constant reminder that one is available to go to work and may therefore impede 
employee’s ability to relax and to psychologically detach from work.

The unpredictability, and the fact that employees are usually only called in case 
of a critical incident when there is no one else to deal with incident, may induce 
stress (Bamberg et al., 2012; Geurts & Sonnentag, 2006; McGrath, 1976). Stress 
refers to a subjective and physiological state which is accompanied by high arousal 
and displeasure (Kristensen et al., 1998). Stress, as well as unfavourable recovery 
experiences, stand in the way of successful recovery (Geurts, 2014). Since stress 
is one of the main causes of poor sleep (Åkerstedt, 2006), it can also be assumed 
that on-call periods during the night may interfere with sleep.

The restrictions may impair recovery and well-being by interfering with employees’ 
leisure activities and/or causing work-home interference (Van Hoo� et al., 2007; 
Bamberg et al., 2012). Work-home interference is a conflict that occurs when 
pressures from work and private life are incompatible (Roehling et al., in Moen, 
2003). In case of o�site on-call work, a conflict between work and private life may 
occur as the employee has to be ready to go to work anytime, and at the same time 
may want to pursue his or her usual leisure- or family activities, especially since 
o�site on-call work it is not legally working time. Work-home interference stands in 
contrast to work-life balance which is, generally speaking, defined as a satisfactory 
fit between the multiple roles in a person’s life - for example a balance between 
caring responsibilities for children and work, or a balance between work and time 
for leisure activities and hobbies (Hudson, 2005). Work-life balance is linked to 
health and can be considered an important aspect of well-being (e.g.: Greenhaus, 
Collins & Shaw, 2003; Lunau, Bambra, Eikemo, Van der Wel & Dagano; 2014).

Finally, since on-call duties o�icially count as rest time, only the actual working 
hours have to be compensated (Ministery of Social A�airs and Employment, 2010). 
Employees’ satisfaction with the compensation they receive is likely to a�ect 
the consequences of on-call duties. According to Siegrist’s (1969) e�ort-reward 
imbalance model, an perceived imbalance between employees’ amount of e�ort 
and the rewards they receive for their e�orts leads to negative consequences 
such as fatigue. Research has shown that stress due to a perceived e�ort-reward 
imbalance can negatively a�ect employees’ health and well-being (Buddeberg-
Fischer, Stamm, Buddeberg, Bauer, Hämmig & Klaghofer, 2008).
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Box 1.2 | Example

When on-call, Tom the engineer has to remain within approximately 30 kilometres from 
his workplace, as he has to start working within 30 minutes a�er a call. This means that 
he cannot join his family to view his son’s end of season soccer match at another town. 
Since he might be called any minute, he also does not want to start painting the kitchen, 
which he had been wanting to do for a while. In the end, he could have done so, as he 
is not called that day. When his family returns from the soccer match, they have dinner 
together and watch a movie. Tom does not feel entirely relaxed and regularly checks his 
work phone to make sure he didn’t miss a call. The next evening, Tom and his wife attend 
a party. They go with two cars, as Tom might have to leave early. Although he likes to 
drink on festive occasions such as this, he has to stick to so� drinks. While chatting with 
friends, his phone goes o�. He says everyone goodbye and hurries o� to work. It is not 
a di�icult task, but it takes a couple of hours. When he returns home, his wife is already 
asleep. Tom goes to bed tired, hoping that he is not going to be called again during the 
night.

1.3.2. Previous research on o�site on-call work
So far, o�site on-call work has received relatively little scientific attention. 
However, the few existing studies do suggest that on-call work can have several 
detrimental e�ects on di�erent aspects of employees’ health and well-being. An 
early review by Nicol and Botterill (2004) included sixteen studies on the (mental) 
health e�ects of on-call work up to the year 2000. The results show a link between 
exposure to on-call work and increased stress, decreased mental well-being, and 
poor sleep quality. More recent studies also show that on-call work can impair 
well-being and performance (e.g. Arnedt, Owens, Crouch, Stahl & Carskadon, 2005; 
Bamberg et al., 2012; Emmet, Dovey & Wheeler, 2013; Tucker et al., 2010; Van der 
Ven et al., 2015).

Few studies have focused on the impact of on-call work on recovery. From the 
review by Nicol and Botterill (2004), it can be concluded that on-call work during 
evening hours and long on-call shi�s are linked with stress. A more recent diary 
study by Bamberg and colleagues (2012) also revealed that employees do indeed 
feel more stressed during a week with o�site on-call work than during a regular 
work week. Stress in turn has been shown to impair recovery from work (Geurts 
& Sonnentag, 2006). Similarly, research by Dettmers and colleagues (2016) shows 
that availability for work is related with low psychological detachment from work 
and low perceived control over non-work time. In the cross-sectional study by 
Van der Ven et al. (2015), employees reported to have a higher need for recovery 
when they are on-call compared to when they are not on-call. In line with this, 
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other studies also found associations between on-call work and fatigue (Balch et 
al., 2010; Tucker et al, 2010).

The limited number of previous studies on on-call work and sleep found on-
call work to be related to decreased sleep quality and quantity (Balch et al., 
2010; Tucker et al, 2010). However, most studies focused on medical sta� with 
extensive amount of work hours, overtime work and night shi�s, so it remains 
unclear whether it was the on-call work per se that caused the sleep problems. 
Furthermore, it does not always become evident whether those studies focused 
on onsite or o�site on-call work. The studies by Pilcher and Coplen (2000), Torsvall 
et al. (1987), Torsvall and Åkerstedt (1988), and the laboratory study by Wuyts et 
al. (2012), showed that o�site on-call work is negatively related to sleep quality 
and quantity, and that sleep can be negatively a�ected even when no actual call 
occurs. The authors interpreted this latter finding as a potential e�ect of stress 
due to apprehension of a call.

The links between on-call work and recovery experiences and between on-call 
work and work-life balance have received even less attention. The few existing 
studies suggest that employees can have trouble detaching from work when on-
call (Iversen, Farmer & Hannaford, 2002; Dettmers et al., 2016; Dettmers, 2017), 
and that physicians’ on-call shi�s do interfere with their social lives and can be a 
cause of work-life conflict (e.g. Emmet, Dovey & Wheeler, 2013; Tucker et al., 2010).

However, the few existing studies on o�site on-call work have their limitations 
because they (i) focused on single occupations, (ii) had small sample sizes, or (iii) 
were cross-sectional studies. Furthermore, since most studies examined di�erent 
outcomes (such as stress, fatigue, mood, exhaustion), drawing solid conclusions 
based on multiple studies is impossible. Therefore, several authors call for more 
research on o�site on-call work (e.g. Sonnentag, Venz & Casper, 2017).

1.4. CONTRIBUTION AND AIM OF THIS DISSERTATION

Research on o�-site on-call work is still scarce. Both scientific studies and 
governmental statistics do not always clearly define the type of on-call work under 
examination, and use the term on-call work for di�erent manifestations of on-call 
work (i.e. on-site and o�site on-call work) and work on demand. This dissertation 
focuses on o�site on-call work – the type of on-call work that is legally considered 
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rest time and where employees do not have to stay at the workplace but have to 
be available to be called to work if required by the employer.

Although on-call work may o�er employers the opportunity to manage sta� 
in a flexible and cost- e�icient way, o�site on-call work may come with some 
disadvantages for employees and previous research suggests that o�site on-
call work may be related to decreases in well-being (e.g. Arnedt, Owens, Crouch, 
Stahl & Carskadon, 2005; Bamberg et al., 2012; Berger, 1999; Emmet, Dovey & 
Wheeler, 2013; Tucker et al., 2010). Even though research on o�site on-call work 
has increased in number during the past years, this worktime arrangement is still 
understudied (Schult & Tobsch, 2012). Many of the existing studies have very small 
sample sizes and/or focus on specific occupations. Therefore, researchers have 
called for further research (e.g. Nicol & Botterill, 2004; Schult & Tobsch).

As such, the overall goal of this dissertation is to gain deeper insight into 
the relationships between o�site on-call work, recovery, and well-being by 
investigating these links among larger, heterogenous samples and by means of 
di�erent study designs.

Moreover, the studies in this dissertation are among the first to distinguish 
between exposure to calls during on-call shi�s and employees experiences of being 
on-call (regardless of receiving actual calls). Whereas previous studies suggest 
that on-call work can a�ect well-being, it remains unclear which aspects of on-
call work are especially detrimental. As mentioned above, calls to work interfere 
with recovery, but even without calls, on-call work may be an unfavourable 
experience. Occupational health research has shown that besides exposure to 
work, the way that employees experience their work is crucial when studying the 
e�ects of work on well-being. For example, moderate overtime work only seems to 
lead to fatigue in case of uncompensated and involuntary work (Beckers, Van der 
Linden, Smulders, Kompier, Taris & Geurts, 2008). Moreover, as mentioned above, 
research on recovery has shown that not only the quantity, but also the quality of 
recovery is important (e.g.: Etzion, Eden, & Lapidot, 1998; Lounsbury & Hoopes, 
1986). In this context, recovery experiences contribute to the quality of recovery: if 
employees cannot detach of feel restricted in their leisure activities, recovery will 
be suboptimal (e.g. Sonnentag & Fritz, 2007; Sonnentag, 2012; Van Hoo�, Geurts, 
Beckers & Kompier, 2011; Mojza, Lorenz, Sonnentag & Binnewies, 2010).
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Therefore, the aim of this dissertation is to gain more insight into the relationship 
between on-call work on the one hand, and recovery and well-being on the other 
hand, by distinguishing between di�erent aspects of on-call work: (i) exposure 
to characteristics of on-call work (such as the frequency of on-call shi�s, actual 
exposure to calls, and work duration following a call) that may impact the quantity 
of recovery, and (ii) employees’ experiences of being on-call that may impact the 
quality of recovery (e.g., the recovery experiences).

The research questions are as follows:

1. What are the characteristics of o�site on-call work in the Netherlands?
2. How do employees experience being on-call?
3. What is the relationship between characteristics of o�site on-call work and 

indicators of recovery and well-being?
4. What is the relationship between experiences of o�site on-call work and 

indicators of recovery and well-being?
5. Is there a causal relationship between o�site on-call work and indicators of 

recovery and well-being?

These research questions are addressed in four studies. As can be seen in the 
Table 1.1 below, research question 1 is mainly addressed in Study 1 and Study 2, as 
these concern large-scale questionnaire studies among heterogeneous samples of 
Dutch on-call workers. Research question 3 is addressed in Study 1, Study 2, and 
Study 4, both on a cross-sectional level as well as on a day-to-day level. Research 
question 5 is addressed in Study 3, that concerns a quasi-experimental field study 
in which exposure to on-call shi�s is manipulated. The second and fourth research 
questions are addressed in all four Studies.

1

Chapter 1 | 21

binnenwerk_carla.indd   21 27-8-2020   14:50:12



Table 1.1 | Research questions and related studies and chapters

Study
Study 1
Cross-

sectional

Study 2
Cross-

sectional

Study 3
Field 

Experiment

Study 4
Diary 
study

Chapter 2 3 4 5
1. What are the characteristics 

of o�site on-call work in the 
Netherlands?

☑ ☑

2. How do employees experience 
being on-call? ☑ ☑ ☑ ☑

3. What is the relationship 
between characteristics 
of o�site on-call work and 
indicators of recovery and 
well-being?

☑ ☑ ☑

4. What is the relationship 
between experiences of o�site 
on-call work and indicators of 
recovery and well-being?

☑ ☑ ☑ ☑

5. Is there a causal relationship 
between o�site on-call work 
and indicators of recovery and 
well-being?

☑

The four studies focus on di�erent aspects of well-being, as presented in Table 1.2.

Table 1.2 | Indicators of recovery and well-being and related studies

Well-being indicators
Study 1
Cross-

sectional

Study 2
Cross-

sectional

Study 3
Field 

Experiment

Study 4
Diary 
Study

a) work-home interference ☑
b) fatigue ☑ ☑ ☑
c) sleep ☑ ☑

1.5. DISSERTATION OUTLINE

In Chapter 2, a cross-sectional survey study (Study 1) is presented. This study was 
the first study on exposure to, and experience of, on-call work in the Netherlands. 
The survey was sent to more than 5000 Dutch employees, and out of the 1798 
respondents, about 11% had on-call duties. Among those, the relationship 

22 | Chapter 1

binnenwerk_carla.indd   22 27-8-2020   14:50:12



between on-call work on the one hand, and fatigue, work-home interference, 
and performance on the other hand was examined. This study was also the first 
in which a distinction was made between characteristics and experiences of on-
call work.

Study 2, described in Chapter 3, is similar to that in Chapter 2, in that the relation 
of on-call characteristics and experiences with well-being were investigated. 
However, some of the limitations of Study 1 were tackled in Study 2. For example, 
di�erent measures were used to assess on-call characteristics and the sample was 
substantially larger (more than 2000 on-call workers). The well-being indicators in 
Study 2 were fatigue and sleep problems.

The relationship between on-call work and sleep was further examined in Study 
3, presented in chapter 4. This study was a quasi-experimental field study with a 
within subject design. Ninety-six students participated during two consecutive 
nights: a regular night and a simulated on-call night (random order). Both self-
report measures and actigraphy were used to compare sleep quality and sleep 
quantity during both conditions.

Study 4, described in Chapter 5, is a diary study that built on the previous studies 
and examined some of the most important insights in real-life working periods. 
Employees filled in short questionnaires about recovery experiences and fatigue 
on six days during a regular working week, and 6 days during an actual on-call 
week. Recovery experiences and fatigue during the on-call period were compared 
with recovery experiences and fatigue during the o�-call period, and it was also 
examined whether actual calls and on-call experiences were related to fatigue on 
a daily basis.

In the final chapter of this dissertation (Chapter 6), the main findings, strengths, 
and limitations of this dissertation are discussed. Furthermore, directions for 
future research and the practical implications of this dissertation are presented 
in this chapter.
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2.1. ABSTRACT

Objectives. This study examined the relationship between on-call duty exposure 
(active and total on-call hours a month, number of calls per duty) and employees’ 
experiences of being on-call (stress due to unpredictability, ability to relax during 
inactive on-call periods, restrictions during on-call duties, on-call work demands, 
and satisfaction with compensation for on-call duties) on the one hand and fatigue, 
strain-based and time-based work-home interference (WHI), and perceived on-call 
performance di�iculties (PPD) on the other hand. Methods. Cross-sectional survey 
data were collected among a large heterogeneous sample of Dutch employees 
(N  =  5437). The final sample consisted of 157 on-call workers (23 - 69 years, 
71% males). Data were analyzed by means of hierarchical regression analyses 
(controlling for age and job characteristics). Results. Di�erences in on-call work 
exposure were not systematically related to fatigue, WHI, and PPD (all p’s > 0.50). 
The experience of being on-call explained a medium proportion of the variation 
in fatigue and strain-based WHI and a medium to large proportion of the variation 
in time-based WHI and PPD over and above the control variables. Conclusions. 
Our results suggest that it is employees’ experience of being on-call, especially 
the experience of stress due to the unpredictability, rather than the amount of 
exposure, that is related to fatigue, WHI, and perceived on-call performance 
di�iculties.
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2.2. INTRODUCTION

‘On-call’ work refers to work done on an ‘as needed basis’, meaning that employees 
must be available at certain times to be called to work if required by the employer. 
Typically, this form of scheduling is used to provide 24/7 coverage in facilities where 
emergencies that need to be dealt with immediately can occur (Nicol & Botterill, 
2004). On-call work occurs in a wide variety of occupations, such as firemen, police 
o�icers, doctors, midwives, utility workers, engineers, information technologists, 
and airline pilots (Nicol & Botterill, 2004; Schult & Tobsch, 2012).

Previous research has shown that on-call work can have negative e�ects on 
employees’ well-being and work-related outcomes such as performance and 
turnover intentions (Berger, 1999; Arnedt, Owens, Crouch, Stahl & Carskadon, 2005; 
Heponiemi et al., 2008; Tucker et al., 2010 Bamberg, Dettmers, Funck, Krahe & 
Vahle-Hinz, 2012; Emmet, Dovey & Wheeler, 2013). However, most studies have 
focused on medical sta� with on-site standby duties (i.e. duties during which 
employees remain at the work place and that count as working time). The aim 
of the present study was to gain more insight into the consequences of another 
type of on-call work: ‘o�site’ on-call duties during which employees do not remain 
at work, but can be called to work in case of an emergency. In order to do so, we 
first examined how exposure to o�-site on-call duties relates to fatigue, work-
home interference and performance di�iculties. Second, we examined employees’ 
experience of this on-call exposure. Occupational health research has shown that 
exposure to work can be especially detrimental when employees’ experiences 
of the work are unfavourable (e.g. Beckers, Van der Linden, Smulders, Kompier, 
Taris & Geurts, 2008; Mojza, Lorenz, Sonnentag & Binnewies, 2010; Van Hoo�, 
Geurts, Beckers & Kompier, 2011; Sonnentag, 2012). Therefore, we not only studied 
‘objective’ exposure to on-call duties in relation to fatigue, WHI and performance 
di�iculties, but also how employees’ experiences of being on-call relate to these 
outcome measures.

In the following, the potential consequences of (i) on-call duty exposure and (ii) 
on-call duty experiences will be discussed.

 2.2.1. Exposure to o�site on-call duties
Exposure to on-call work is likely to a�ect employees’ recovery from work. In The 
Netherlands and other European countries, o�site on-call duties are o�icially 
considered rest time, not working time (Ministry of Social A�airs and Employment, 
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2010). Only when an employee is called to work, the active hours are legally 
considered working hours. This means that employees can be on-call in-between 
regular work-hours, that is, during time that is usually reserved for recovery from 
work. Recovering from work-related load reactions is critical for employees’ well-
being and health (Geurts & Sonnentag, 2006). According to the e�ort-recovery 
model (Meijman & Mulder, 1998), a long-lasting situation of incomplete recovery 
from load e�ects (e.g., fatigue) that unavoidably build up due to e�ort expenditure 
at work eventually results in chronic load reactions, which, according to allostatic 
load theory (McEwen, 1998), lead to impaired health (e.g. Sluiter, Frings-Dresen, 
Van der Beek & Meijman, 2001; Kivimaki et al., 2006).

There are several ways in which exposure to on-call work can a�ect recovery. 
First of all, being called to work during an on-call duty means an interruption 
of employees’ free time, an extension of exposure to work demands and, thus, 
less time for recovery. Second, restrictions with regard to location and activities 
during on-call duties (e.g. having to stay within a certain radius from the workplace 
and to abstain from alcohol) may interfere with employees’ leisure activities and 
cause work-home interference, and thereby impair recovery (Van Hoo� et al, 2011; 
Bamberg et al., 2012). Third, it is likely that the restrictions and the possibility 
of being called to work interfere with the ability to psychologically detach from 
work. Psychological detachment refers to mentally disengaging from work and not 
thinking about work-related issues (Sonnentag, 2012). A lack of detachment relates 
to negative recovery-related outcomes such as fatigue, work-home interference, 
and emotional exhaustion (e.g. Sonnentag & Bayer, 2005; Sonnentag, Kuttler & 
Fritz, 2010; Sonnentag, 2011).

In addition to the potential negative e�ects on employees’ well-being, such as 
fatigue and work-home interference, on-call work might also have negative e�ects 
on work performance. Previous research has shown that frequent standby duties 
are associated with, for example, decreased visual memory, reaction times, 
vigilance and clinical performance (e.g. Grantcharov, Bardram, Funch-Jensen & 
Rosenberg, 2001; Veasey, Rosen, Barzansky, Rosen & Owens, 2002; Arnedt, Owens, 
Crouch, Stahl & Carskadon, 2005; Saxena & George, 2005). In driving simulation 
experiments, employees’ performance a�er a standby duty has been found to be 
comparable to the e�ect of a 0.05% (Saxena & George, 2005) or even 0.1% blood 
alcohol concentration (Dawson & Reid, 1997; Lamond & Dawson, 1999). There are 
several reasons to assume that performance is also reduced during o�site on-call 
duties. First, during on-call duties, employees can be called to work while not fully 
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recovered from prior work e�orts, which may result in a suboptimal condition to 
perform well. Second, in case of a call, workers are quite abruptly drawn from a 
non-work ambiance into a high e�ort work situation. This ‘switch’ might make 
it more di�icult to optimally direct one’s attention towards work-related tasks.

Taken together, there are reasons to believe that exposure to on-call work may have 
negative consequences such as fatigue, work-home interference, and performance 
di�iculties. Based on the e�ort-recovery model (Meijman & Mulder, 1998) our first 
hypothesis is that the amount of exposure to on-call duties is positively related 
to (a) fatigue, (b) strain-based WHI (occurs when tensions built up at work are 
transferred to private life; Van Hoo� et al., 2005), (c) time-based WHI (occurs when 
work obligations make it time-wise impossible to meet obligations in the private 
domain; Van Hoo� et al., 2005), and (d) on-call performance di�iculties. In the 
present study, exposure was operationalized as (i) the number of hours a month 
employees are on call, (ii) the number of active on-call hours (i.e. working hours) 
a month, and (iii) the average number of calls per on-call duty.

2.2.2. Experience of being on-call
As mentioned above, besides factual exposure, we also took employees’ experience 
of the on-call duties into account. Previous research has shown that exposure 
to work can be especially detrimental when employees’ work experiences are 
unfavourable (e.g. Beckers et al., 2008; Mojza et al., 2010; Van Hoo� et al., 2011; 
Sonnentag, 2012). O�site on-call duties may be experienced unfavorably for 
several reasons:

First of all, on-call duties can be experienced as stressful due to the high 
unpredictability and the lack of control over whether or not one will be called to 
work. Previous research has shown that unpredictability can indeed cause stress 
(McGrath, 1976). Second, the unpredictability and restrictions may also interfere 
with employees’ ability to relax, which in turn is important for psychological 
detachment and recovery (Sonnentag, 2012). Another cause of stress may be that 
employees are usually only called in case of a critical incident when there is no one 
else to deal with it. As such, the work may be experienced as taxing and demanding, 
which in turn may lead to stress (Meijman, 1991; Meijman & Mulder, 1998). Finally, 
since on-call duties o�icially count as rest time, only the actual working hours 
have to be compensated for (Ministry of Social A�airs and Employment, 2010). 
Employees’ satisfaction with the compensation they receive is likely to a�ect 
the consequences of on-call duties. According to Siegrist’s (1996) e�ort-reward 

2

Chapter 2 | 29

binnenwerk_carla.indd   29 27-8-2020   14:50:13



imbalance model, perceived imbalance between employees’ amount of e�ort and 
the rewards they receive for their e�orts leads to negative consequences such as 
fatigue. Furthermore, in case of satisfactory compensation, employees may be 
more likely to experience their on-call duties as working time, which might make 
the restrictions more acceptable and on-call duties potentially even desirable.

Based on the e�ort recovery model (Meijman & Mulder, 1998), the e�ort reward 
imbalance model (Siegrist, 1996), and previous research on the relevance of the 
psychological experience of work (e.g. Sonnentag, 2000; Zijlstra & Sonnentag, 
2006; Moijza et al, 2010; Van Hoo� et al., 2011; Bamberg et al., 2012), our second 
hypothesis is that the more employees’ experience their on-call duties as 
unfavourable, the more (2a) fatigue, (2b) strain-based WHI, (2c) time-based WHI, 
and (2d) on-call performance di�iculties they will show. In the present study, 
experience of on-call duties was operationalized as (i) the experience of stress 
due to the lack of control over whether or not being called to work, (ii) the ability to 
relax during inactive on-call periods, (iii) the perceived on-call work demands and 
(iv) restrictions, and (v) the satisfaction with the compensation for on-call duties.

2.3. METHOD

2.3.1. Procedure and participants
The data were collected by means of an online questionnaire in autumn 2013. The 
sample was derived from an earlier questionnaire study (Netherlands Working 
Conditions Survey (NWCS), year 2010) conducted by the Netherlands Organisation 
for Applied Scientific Research (TNO) and Statistics Netherlands (Koppes, De 
Vroome, Mol, Janssen & Van den Bossche, 2011). The link to the questionnaire of 
the present study was sent to all respondents of the earlier questionnaire who 
had volunteered to participate in subsequent studies (N = 5437). Reminders were 
sent two and three weeks a�er the initial invitation. The response rate was 33.1 % 
(N = 1798). Out of the 1798 employees, 203 (11.3%) indicated to work on-call and 
were therefore relevant to the present study.

Respondents who indicated to work less than 24 hours a week (n  =  19) were 
excluded from the present study because work should constitute a substantial 
part of participant’s lives when studying the consequences of work. Furthermore, 
one participant who indicated to work more than 48 hours a week on contract (i.e. 
more than the legal maximum) was excluded. Likewise, respondents who indicated 
to work less than one or more than 336 hours a month on call (i.e. more than 
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the legal maximum) were excluded from the present study (n = 21). Finally, five 
respondents were excluded due to missing data on several study variables. This 
resulted in a final sample of 157 participants (70.7 % male).

On average, participants worked 36.2 hours a week on contract (SD = 4.91). Their 
mean age was 45.0 years (SD = 11.07) with a range from 23 to 69 years. Most of the 
participants had completed higher vocational education (38.9%) or vocational 
training (26.1%) and 17.8% had a university degree. About 16.0% of the participants 
had completed secondary school and 1.2% had completed elementary school 
or did not complete any education. Seventy-seven percent of the participants 
were married or cohabiting and 44.6% had children living in their household. 
Most respondents worked as social workers or in health care professions (22.9%), 
as specialists (i.e. IT specialists, engineers; 21.7%) or in the service professions 
(14.6%).

2.3.2. Measures
On-call duty exposure

Respondents were asked to indicate the frequency of on-call duties per month, the 
average duration of those duties in hours, and the time spent working during an 
average on-call duty. Based on these exposure-items, the number of on-call hours 
per month (product of the frequency of on-call duties a month and the duration 
of one on-call duty) and the number of active on-call hours per month (product of 
the frequency of on-call duties per month and the average amount of time spent 
working during an average on-call duty) were computed. The average number of 
calls per on-call duty was assessed with the following item: “On average, how many 
times are you called to work during one on-call duty?”.

Experience of being on-call
Due to a lack of validated scales, all on-call work experiences were assessed with 
self-developed items. Response scales were based on the well-known Dutch 
grade notation system ranging from 1 to 10 (Bloom, Geurts, Taris, Sonnentag & 
Kompier, 2010). Satisfaction with compensation for on-call duties was assessed with 
the following item: “How satisfied are you with the compensation of your on-call 
duties?” (1 = extremely unsatisfied, 10 = extremely satisfied). On-call work demands 
were assessed with the item: “How taxing is the work that you have to do when 
being called during an on-call duty?” (1 = not at all taxing, 10 = extremely taxing). 
The experience of restrictions (on-call restrictions) was assessed with the item: “To 
what extent do you feel restricted during on-call duties (e.g. in choosing leisure 
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activities)?” (1 = not at all restricted, 10 = extremely restricted). The ability to relax 
(on-call relaxation) was assessed with the item “How well can you relax during 
periods in which you do not have to work during on-call duties?” (1 = not at all, 
10 = extremely well). Finally, the experience of stress due to unpredictability (on-
call stress) was assessed with the following: “How stressful do you find not having 
control over whether or not you will be called during an on-call duty?” (1 = not at 
all stressful, 10 = extremely stressful).

Fatigue
Fatigue was assessed with a shortened version (four items) of the Fatigue 
Assessment Scale (FAS; De Vries, Michielsen, Van Heck & Drent, 2004). An example 
item is “I su�er from fatigue”. Answers were provided on a five-point Likert scale 
(1 = almost never; 2 = sometimes; 3 =  regularly; 4 = o�en; 5 = almost always). 
Cronbachs’s α for this scale was .84.

Work-home interference (WHI)
Work-home interference (WHI) was measured with a shortened version of the 
negative work-home interference scale of the SWING questionnaire (Geurts, Taris, 
Kompier, Dikkers, Van Hoo� & Kinnunen, 2005). A distinction was made between 
strain-based WHI (3 items; e.g. “How o�en does it occur that you are irritable at 
home because your work is demanding?”; α = .83) and time-based WHI (3 items; e.g. 
“How frequently does it occur that your work schedule makes it di�icult for you 
to fulfill your domestic obligations?”; α = .78). Responses were provided on a four-
point Likert scale (1 = almost never; 2 = sometimes; 3 = o�en; 4 = almost always).

Perceived on-call performance diiculties (PPD)
PPD were assessed with four items which were based on the Dutch scale for 
measuring experienced load (Schaal Ervaren Belasting; Meijman, 1991). An example 
item is: “How much e�ort does it cost you to complete your tasks without errors 
when you are called to work during on-call duty?”. Respondents had to indicate 
their answer on a scale from 1 (= no e�ort at all) to 10 (= extremely much e�ort). 
Cronbachs’s α for this scale was .94. It should be noted that fatigue and WHI were 
assessed as general items (i.e. not in relation to on-call duties), whereas PPD were 
on-call duty specific.

Control variables
In order to avoid potential confounding, we included respondents’ gender 
(0 = male, 1 = female), age (years), children in the household (0 = no, 1 = yes) and 
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cohabiting- or marital status (0  =  single, 1  =  cohabiting or married) as control 
variables in the questionnaire. Furthermore, to examine whether the on-call duty 
variables can explain a significant amount of variance in fatigue, WHI and PPD 
over and above general job characteristics, we controlled for three important job 
characteristics (Karasek, 1979; 1989). Job demands were assessed with four items 
from the Questionnaire on the Experience and Assessment of Work (VBBA; Van 
Veldhoven & Meijman, 1994). An example item is: “Do you have to work extra hard?”. 
Responses were provided on a four-point Likert scale (1 = almost never; 4 = almost 
always; α = .84). Autonomy was assessed with three items based on the Job Content 
Questionnaire (Karasek, Brisson, Kawakami, Houtman, Bongers & Amick, 1998; 
Karasek, 1985). An example item is: “Can you decide how your work is executed 
on your own?”. Answers were provided on a three-point Likert scale (1  =  Yes, 
regularly, 2 = Yes, sometimes, 3 = No). The average score was mirrored for the 
ease of interpretation, so that higher scores indicate a higher degree of autonomy. 
Cronbachs’s α for this scale was .80. Social support by the supervisor was assessed 
with three items based on the TNO Work Situation Survey (TAS; Smulders, Andries 
& Otten, 200; Smulders, 2003). An example item is: “My supervisor has an eye for 
the well-being of his/her employees”. Respondents could indicate the extent to 
which they agree with the items on a Likert scale from 1 (= totally disagree) to 4 
(= totally agree). Cronbachs’s α for this scale was .87.

Finally, in the analyses concerning the experiences of being on-call which 
included employees’ satisfaction with the compensation they receive for their 
on-call duties, we controlled for compensation for on-call duties. This variable 
included compensation in money, extra free time or both and was measured 
with the following item: “Do you receive compensation for your on-call duties?” 
(1=No, 2 = Yes, for the actual working hours, 3 = Yes, for the entire on-call duty). 
Employees who did receive compensation were also asked whether they received 
compensation in extra free time, money, or both. Preliminary analyses revealed no 
significant di�erences between the di�erent types of compensation with regard 
to fatigue, WHI, and PPD. As such, the variable compensation for on-call duties was 
dummy coded (0 = no compensation, 1 = compensation).
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2.4. RESULTS

2.4.1. Descriptive statistics of on-call duty exposure and the experience of 
being on-call

As can be seen in Table 2.1, variance in on-call duty exposure was large. On average, 
employees were 69 hours on-call per month (SD = 71.97) with a range from 1 to 336. 
Half of the respondents spent 48 hours or less on-call per month and only 7.6% 
were on-call more than 168 hours (i.e. more than one week per month). The mean 
number of monthly active on-call hours was 13.78 (SD = 22.90) hours with a range 
from 0 to 180. Nearly one quarter (24.8%) of the employees indicated that, during 
an average on-call duty, they are not called to work and 45.9% indicated that, on 
average, they are called once.

A majority of the participants (57.5%) felt at least somewhat restricted during 
their on-call duties (score 6 or higher). Nearly one third (30.6%) of the participants 
experienced ‘not having control over whether or not they will be called to work 
during their on-call duties’ as at least somewhat stressful (score 6 or higher) and 
26.1% found it at least somewhat di�icult to relax during on-call duties (score 5 
or lower). More than a third (43.3%) experienced the work they have to do when 
called as (reasonably) taxing (score 6 or higher). With regard to satisfaction with 
compensation for on-call work, 45.2% scored 5 or lower, indicating that they were 
at least somewhat dissatisfied. The descriptive statistics and percentiles of the 
experience variables are presented in Table 2.1.

Correlations among all variables under examination are displayed in Table 
2.2. Except for a significant negative correlation between the number of calls 
per duty and satisfaction with compensation for on-call duties, there were no 
significant correlations between on-call exposure and the experience of being 
on-call. Also, the on-call exposure variables showed no significant relationship 
with any of the ‘outcome’ variables. Experienced on-call work demands showed 
a significant positive correlation with PPD and time-based WHI, the experience of 
restrictions showed a significant positive correlation with fatigue and both time- 
and strain-based WHI. The experience of stress due to the lack of control correlated 
positively with all dependent variables, and the ability to relax during on-call duties 
correlated negatively with all four dependent variables. Lastly, satisfaction with 
compensation was significantly negatively correlated with strain-based WHI and 
perceived performance di�iculties. Preliminary multivariate analyses revealed that 
the control variables gender, marital status, and children in the household were 
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not related to the outcome variables (all p > .05); therefore, these variables were 
excluded from further analyses. The descriptive statistics of the included control 
variables can be found in Table 2.1.

Table 2.1 | Descriptive statistics of the main variables (n = 157)

Range Min Max Mean SD
Percentiles

25% 50% 75%

On-call duty exposure
Number of hours on-call 
per month 

1.00 336.00 69.31 71.97 12.00 48.00 100.00

Number of active on-call 
hours per month

0.00 180.00 13.78 22.90 1.00 6.00 16.00

Average number of calls 
per duty

0.00 30.00 1.74 3.49 0.50 1.00 2.00

Experience of being on-call
On-call relaxation 1-10 1.00 10.00 6.94 2.46 5.00 7.00 9.00
On-call stress 1-10 1.00 10.00 3.95 2.57 1.50 3.00 6.00
On-call work demands 1-10 1.00 10.00 4.78 2.60 3.00 6.00 8.00
On-call restrictions 1-10 1.00 10.00 5.86 2.78 2.00 5.00 7.00
Satisfaction with 
compensation for on-call 
work

1-10 1.00 10.00 5.76 2.83 3.50 6.00 8.00

Strain-based WHI 1-4 1.00 3.67 1.74 0.61
Time-based WHI 1-4 1.00 3.67 1.75 0.59
Fatigue 1-5 1.00 5.00 2.15 0.82
Perceived on-call 
performance di�iculties

1-10 1.00 8.00 2.43 1.66

Control variables
Age 23.00 69.00 45.01 11.07
Compensationa 0-1 0.00 1.00 0.77 0.42
Job demands 1-4 1.25 4.00 2.57 0.58
Autonomy 1-3 1.00 3.00 2.46 0.59
Social support 1-4 1.00 4.00 3.15 0.64

a 0 = no compensation, 1 = compensation
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2.4.2. On-call work exposure in relation to fatigue, WHI, and PPD
In order to test the first hypothesis, four two-steps hierarchical multiple regression 
analyses were conducted (i.e. one for each of the dependent variables: fatigue, 
strain-based WHI, time-based WHI, and PPD). The control variables (i.e. age, job 
demands, autonomy, social support) were entered in step one of the regression 
and the exposure variables (number of hours on-call per month, number of active 
on-call hours per month, average number of calls per duty) were entered as 
predictors in step two.

The results showed that the number of hours on-call per month, the number of 
active on-call hours per month, and average number of calls per duty did not 
explain an additional, significant proportion of variance in either fatigue (∆R2 = .01, 
F(3,145) = 0.38, p =  .770), perceived on-call performance di�iculties (∆R2 =  .00, 
F(3,145) = 0.15, p = .931), strain-based WHI (∆R2 = .01, F(3,145) = 0.32, p = .813), or 
time-based WHI (∆R2 = .01, F(3,145) = 0.68, p = .567) over and above the control 
variables. As such, Hypothesis 1 was not supported.

2.4.3. Experience of being on-call in relation to fatigue, WHI, and PPD
Hypothesis 2 was tested with four two-steps hierarchical multiple regression 
analyses. The four dependent variables were fatigue, strain-based WHI, time-
based WHI, and PPD. The control variables (i.e. age, compensation for on-call 
duties, job demands, autonomy, social support) were entered in step one of the 
regression, the experience variables (i.e. on-call stress due to unpredictability, on-
call relaxation, on-call restrictions, on-call work demands, and satisfaction with 
compensation for on-call duties) were entered as predictors in step two.

Fatigue
The first analysis revealed that the control variables (model 1) explained 11.4% of 
the variation in fatigue and that the experience of being on-call (model 2) explained 
an additional 6.8%. This change in R2 was significant (F(5,142) = 2.36, p = .043). As 
can be seen in Table 2.3, the level of stress experienced during on-call duties due to 
the lack of control was positively related to fatigue. Contrary to our expectations, 
the level of experienced work demands was negatively related to fatigue, and 
the experience of restrictions, the ability to relax during on-call duties, and the 
satisfaction with compensation for on-call duties were not significantly related 
to fatigue. As such, hypothesis 2a was only partly supported.
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Table 2.3 | Summary of hierarchical regression predicting fatigue from the experience of 
being on-call

Model 1 Model 2
Variable B SE B ß B SE B ß

Age -.01 .01 -.11 -.01 .01 -.08

Compensation for on-call duties .30 .15 .15 .30 .15 .16*

Job demands .25 .11 .18* .22 .11 .16*

Autonomy .02 .12 .02 .02 .12 .02

Social support -.24 .11 -.18* -.24 .11 -.18*

On-call relaxation -.01 .03 -.04

On-call stress .07 .03 .21*

On-call work demands -.06 .03 -.20*

On-call restrictions .02 .03 .09

Satisfaction with compensation 
for on-call duties

-.01 .02 -.03

R2 .114 .182

∆ R2 .114 .068

F for change in R2 3.797** 2.361*

* p < .05. ** p < .01.

Work-home interference
With regard to strain-based WHI, the control variables (model 1) explained 12.4% 
of the variation and the experience of being on-call (model 2) explained an 
additional 9.0%. This change in R2 was significant (F(5,142) = 3.24, p = .008). As can 
be seen in Table 2.4, stress experienced during on-call duties due to the lack of 
control was positively related to strain-based WHI. Contrary to our expectations, 
satisfaction with compensation for on-call duties, on-call restrictions, and on-call 
relaxation were not significantly related to this outcome measure, and the level of 
on-call work demands was negatively related to strain-based WHI. Consequently, 
Hypothesis 2b was only partly confirmed.

With regard to time-based WHI, the control variables (model 1) explained 19.7% of 
the variation, and the experience of being on-call (model 2) explained an additional 
12.2%. This change in R2 was significant (F(5,142) = 5.07, p < .001). As can be seen in 
Table 2.5, only the experience of stress and restrictions during on-call duties were 
significantly positively related to time-based WHI. The experienced level of on-call 

38 | Chapter 2

binnenwerk_carla.indd   38 27-8-2020   14:50:14



work demand, the ability to relax during on-call duties, and the satisfaction with 
compensation for on-call duties were not significantly related to time-based WHI. 
As such, Hypothesis 2c was partly confirmed as well.

Table 2.4 | Summary of hierarchical regression predicting strain-based WHI from the 
experience of being on-call

Model 1 Model 2
Variable B SE B ß B SE B ß

Age -.00 .00 -.06 .00 .00 -.02

Compensation for on-call 
duties

-.06 .11 -.04 -.05 .11 -.04

Job demands .29 .08 .28** .27 .08 .25*

Autonomy .06 .09 .06 .13 .09 .13

Social support -.18 .08 -.19* -.17 .08 -.18*

On-call relaxation .00 .02 -.01

On-call stress .06 .02 .25*

On-call work demands -.05 .02 -.20*

On-call restrictions .03 .02 .12

Satisfaction with 
compensation for on-call 
duties

-.01 .02 -.03

R2 .124 .214

∆ R2 .124 .090

F for change in R2 4.159** 3.241***

* p < .05. ** p < .01. *** p < .001.
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Table 2.5 | Summary of hierarchical regression predicting time-based WHI from the 
experience of being on-call

Model 1 Model 2
Variable B SE B ß B SE B ß

Age -.01 .00 -.15 -.01 .00 -.09

Compensation for on-call 
duties

-.13 .10 -.10
-.16 .10 -.11

Job demands .31 .08 .30*** .26 .07 .25**

Autonomy -.14 .08 -.14 -.05 .08 -.05

Social support -.12 .07 -.13 -.07 .07 -.07

On-call relaxation -.01 .02 -.05

On-call stress .05 .02 .20*

On-call work demands -.01 .02 -.06

On-call restrictions .04 .02 .20*

Satisfaction with 
compensation for on-call 
duties

-.02 .02 -.07

R2 .197 .319

∆ R2 .197 .122

F for change in R2 7.213*** 5.070***

* p < .05. ** p < .01. *** p < .001.

Perceived on-call performance diiculties
The control variables (model 1) accounted for 9.4% of the variation in PPD the 
experience of being on-call (model 2) accounted for an additional 12.0% of the 
variation. This change in R2 was significant (F(5,142) = 4.34, p = .001). As can be seen 
in Table 2.6, only the level of on-call work demands was positively related to PPD. 
Satisfaction with compensation for on-call duties showed a marginal negative 
relationship with PPD. The experience of restriction, the experience of stress, and 
the ability to relax during on-call work were not significantly related to PPD. As 
such, Hypothesis 2d was partly supported.
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Table 2.6 | Summary of hierarchical regression predicting PPD from the experience of being 
on-call

Model 1 Model 2
Variable B SE B ß B SE B ß

Age -.02 .01 -.10 -.01 .01 -.08

Compensation for on-call 
duties

-.16 .31 -.04
-.14 .30 -.03

Job demands .52 .23 .18* .33 .23 .12

Autonomy -.16 .24 -.06 .02 .23 .01

Social support -.43 .22 -.16* -.28 .21 -.11

On-call relaxation -.06 .06 -.08

On-call stress .09 .07 .14

On-call work demands .14 .05 .22*

On-call restrictions -.08 .05 -.13

Satisfaction with 
compensation for on-call 
duties

-.09 .05 -.16

R2 .094 .214

∆ R2 .094 .120

F for change in R2 3.034* 4.344***

* p < .05. ** p < .01. *** p < .001.

2.5. DISCUSSION

2.5.1. Discussion of the results
O�site on-call duties are an interesting yet relatively understudied working time 
arrangement (Nicol & Botterill, 2004; Bamberg et al., 2012). Therefore, we aimed 
to gain more insight into the relationship between the exposure to o�site on-call 
duties and the experience of being on-call on the one hand, and fatigue, strain-
based and time-based WHI, and PPD on the other hand.

In the present study sample, there was a large variation in the amount of exposure 
to on-call work. Contrary to our first hypothesis, di�erences in exposure to on-call 
work were not systematically related to any of the outcome variables. This is not 
in line with previous research conducted among physicians that found frequent 
on-call duties to be related to distress and turnover intentions (Heponiemi et al., 
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2008). However, physicians’ on-call duties mostly take place during the night, and 
night shi�s have been shown to be negatively related to employees’ well-being and 
health, possibly due to sleep deprivation (Kantermann, Juda, Vetter & Roenneberg, 
2010). This might explain why the frequency of on-call duties has been found to 
have negative consequences in previous research but not in the present study, 
where 93% of the employees indicated that their on-call duties took place during 
the day as well. Another explanation for the non-significant results may lie in our 
exposure measures. Due to the heterogeneity of our study sample, we did not 
have access to individual on-call schedules and we tried to get insight into the 
participants’ average exposure to on-call duties by means of multiple items on 
average exposure. However, when schedules vary a lot, it may not be easy for 
each employee to indicate the average number of on-call duties a month. Also, the 
average time spent working during one duty and the average number of calls may 
show large intra-individual variation. In order to be able to draw clear conclusions 
about the relationship between o�site on-call duty exposure, fatigue, WHI and 
PPD, further research with larger samples that include di�erent professions 
and di�erent types of on-call duties (e.g. with regard to the length and timing) 
is needed. In addition to self-reports, company registered data of on-call work 
exposure should be used. Furthermore, a repeated measurements diary study in 
which participants keep track of their on-call hours and momentary experiences 
might provide more insight into the relationship between the actual on-call duty 
exposure and fatigue, work-home interference and performance. Multi-wave diary 
designs would also allow disentangling the e�ects of di�erent types of on-call 
shi�s (e.g. night shi�s and day shi�s).

The second hypothesis was partly confirmed. Many employees experienced their 
on-call duties as (somewhat) unfavourable. The experience of being on-call in turn 
was related to fatigue, strain-based and time-based WHI and on-call performance 
di�iculties, but not all experiences contributed significantly to the prediction. All in 
all, on-call stress (i.e. the experience of stress due to the unpredictability of being 
on-call) seemed to be the most important predictor as it was positively related to 
all ‘outcome’ variables except for performance di�iculties. Employees’ satisfaction 
with the compensation they received for their on-call duties and their ability to 
relax during inactive on-call work periods were not related to either fatigue, WHI or 
PPD when controlling for important job characteristics. Feeling restricted during 
on-call work was related to the most proximal criterion, i.e., time-based WHI, but 
did not explain any additional variance in strain-based WHI, PPD or general fatigue 
over and above the control variables. Contrary to what we expected based on 
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the e�ort-recovery model (Meijman & Mulder, 1998), on-call work demands were 
negatively related to fatigue and strain-based WHI. This result is theoretically 
implausible. In post hoc analyses with (i) fatigue and (ii) strain-based WHI as 
dependent variables, we compared what happens when on-call work demands 
is the only predictor besides the control variables to what happens when on-call 
work stress is the only predictor. For both dependent variables, the e�ect sizes of 
on-call demands and on-call stress are similar, but whereas the significant e�ects 
of on-call demands only appear when this variable is entered into the analysis 
in combination with the other experiences, this is not the case for on-call stress 
(which is a significant predictor when entered alone as well as with the other 
predictors). In other words, the e�ects of on-call stress remain significant when 
it is the only predictor besides the control variables. Furthermore, the Pearson 
correlations between on-call work demands and both dependent variables were 
not significant. Hence, we interpret the significant results for on-call demands an 
artefact. Further research is needed to examine the role of on-call work demands 
in more detail.

2.5.2. Strengths and limitations
The limited previous studies on on-call duties focused on only one profession 
(mostly medical sta�), thereby limiting the external validity of the results (Nicol 
& Botterill, 2004). Therefore, one asset of the present study is the sample that 
consisted of a heterogeneous group of employees with di�erent professions and 
from di�erent organizations. Also, previous studies have mainly focused on on-
site standby-duties, so another asset is the focus on o�site on-call duties which 
have been largely neglected so far. Furthermore, to the authors’ knowledge, the 
present study was the first to investigate both exposure to on-call work duties 
and their psychological significance (in terms of experiences) in relation to 
general ‘outcomes’ such as fatigue and work-home interference, and an on-call 
duty specific performance indicator, i.e. perceived di�iculties to perform well 
when called to work. Moreover, our analyses were quite strict. We controlled 
for important general job characteristics, thereby minimizing the possibility of 
confounding e�ects.

Nonetheless, several limitations of the present study warrant further research. 
First, the validity of the on-call duty exposure items is not without problems. 
Individual scores were highly variable and not always plausible (e.g. a small 
percentage reported considerably more on-call hours than the legal maximum, 
or more active on-call hours than total on-call hours a month). Respondents 
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producing such errors were excluded from the analyses, but it is possible that our 
self-developed items were not clear to some participants. As mentioned above, 
less valid measures might be a reason for the null-findings on on-call exposure. 
Future research among heterogeneous samples may benefit from more valid 
measures of on-call duty exposure (e.g. o�icial work schedules).

Second, the present study was cross-sectional, so no causal relations can be 
implied. With regard to employees’ experience of being on-call, bi-directionality 
of e�ects might be plausible. For instance, general fatigue and work-home 
interference may a�ect employees’ experience of being on-call. Further research 
with longitudinal or experimental designs is needed to investigate the causal 
direction of the associations.

2.5.3. Implications
Since on-call duties are o�icially considered rest time and take place during time 
meant for recovery (Ministry of Social A�airs and Employment, 2010), the results of 
the present study are reason for some concern. About one third of the employees 
experienced their on-call duties as (reasonably) stressful, which may impair their 
recovery. Recovery, however, is critical for employees’ well-being and health 
(McEwen, 1998; Meijman & Mulder, 1998). Working time legislation only takes the 
length and frequency of on-call duties into account, but the results of the present 
study suggest that the psychological aspect (i.e. employees’ experience) of on-call 
duties may be more important than the number of hours spent on-call, and that 
even short or infrequent on-call periods may interfere with employees’ well-being, 
thereby presenting a risk for ill health. Employers should therefore pay attention 
to how employees experience their on-call duties and lighten the on-call burden of 
employees prone to su�er from stress in order to prevent negative consequences 
such as fatigue, and WHI, which may, in the long run, lead to health problems.

2.6. CONCLUSIONS

In sum, the present study showed that employees’ experience of their on-call duties 
is related to their general fatigue, work-home interference and the di�iculties they 
have in performing well when called to work, even when controlling for important 
job characteristics. Our results suggest that it is the experience of being on-call 
rather than the variation in exposure to on-call duties itself that is associated with 
negative outcomes. This means that even a low amount of (active) on-call hours 
a month and even a low frequency of being called to work can be related to an 
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increase in fatigue and work-home interference, when employees experience being 
on-call negatively. Therefore, employees’ experience of on-call duties should be 
included in future studies on on-call work. In addition, future research should be 
conducted to gain more insight into potential predictors of the experience of being 
on-call (e.g. individual characteristics) and to investigate how the experience of 
being on-call can be improved, in order to form a basis from which to develop 
successful interventions that decrease the negative consequences of being on-call.
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3.1. ABSTRACT

Research on o�-site on-call work is scarce and insight into the characteristics and 
experience of o�-site on-call work is limited. This study provides an overview of the 
characteristics of o�-site on-call work and the way in which employees experience 
their o�-site on-call duties. In addition, the relationship was investigated between 
characteristics and experiences of o�-site on-call work on the one hand and fatigue 
and sleeping problems on the other. Data were collected in 2017 by means of an 
online questionnaire that was distributed among a large sample of employees 
from di�erent industries. The final sample consisted of more than 2000 Dutch 
employees, who were exposed to o�-site on-call work in their work. The results 
show that most employees are regularly to o�en called during o�-site on-call work, 
and that the majority experiences being on-call quite as unfavorable. Hierarchical 
regression analyses show that fatigue and sleeping problems are more strongly 
related to negative experiences of o�-site on-call duties than to exposure to 
objective characteristics of these duties (such as the frequency of o�-site on-call 
work or the number and duration of calls). In summary, this study points to a high 
prevalence of adverse experiences of o�-site on-call work. In line with this, it can 
be concluded that even o�-site on-call work with a low frequency of calls can be 
a risk factor for fatigue and sleeping problems.
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3.2. INTRODUCTION

O�-site on-call is a type of on-call work where employees have to be available 
for work outside regular working hours so that they can be called to work 
if unforeseeable circumstances arise. In contrast to on-site standby duties, 
employees do not have to remain at the workplace during o�-site on-call duties. 
However, employees o�en do have to remain within a certain distance from their 
workplace so they can go to work quickly a�er a call (Ziebertz et al., 2015). In 
many European countries, including the Netherlands, o�-site on-call duties are 
considered rest time, not working time (Carly, 2007; Ministerie van Sociale Zaken en 
Werkgelegenheid, 2010; Schult & Tobsch, 2012). As such, they can be scheduled in 
between regular working times, during periods that are intended for recovery from 
work (e.g., evenings, nights, and weekends). According to E�ort-Recovery theory 
(Meijman & Mulder, 1998), recovery is necessary to prevent the accumulation of 
load e�ects (e.g., enduring fatigue). Recovery concerns the process by which the 
psychophysiological systems that were activated to deal with demanding work 
aspects return to their pre-demand levels (Geurts & Sonnentag, 2006). Allostatic 
Load theory (McEwen, 1998) emphasizes that chronic insufficient recovery 
(implying an accumulation of psychophysiological load e�ects) will result in 
impaired health. Indeed, previous research has consistently shown that recovery 
is crucial for sustaining favorable well-being and health (e.g., Geurts, Beckers, 
& Tucker, 2014; Geurts & Sonnentag, 2006; Kivimaki, Leino-Arjas, et al., 2006; 
Kivimaki, Virtanen, et al., 2006; Sluiter, Frings-Dresen, Van der Beek, & Meijman, 
2001). So far, however, the e�ects of o�-site on-call work on employee health and 
well-being have hardly been addressed. Moreover, it is still unknown how on-call 
work should be described in terms of its characteristics (e.g., prevalence of shi�s 
with calls) and experiences (e.g., stress due to unpredictability). Therefore, the aim 
of the present study was to obtain insight in these respects by examining on-call 
characteristics, on-call experiences, and recovery experiences reported during 
on-call periods, as well as their associations with employee well-being.

3.2.1. On-call work
In order to better understand the consequences of on-call work for employee well-
being, it is essential to first have insight into what on-call work actually entails. 
Although the number of studies on o�-site on-call work has increased over the 
last decade (cf. Bamberg, Dettmers, Funck, Krahe, & Vahle-Hinz, 2012; Dettmers, 
Vahle-Hinz, Bamberg, Friedrich, & Keller, 2016; Van de Ven et al., 2015; Wuyts et al., 
2012; Ziebertz, Beckers, Van Hoo�, Kompier, & Geurts, 2017; Ziebertz et al., 2015), 
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insight into characteristics and experiences of o�-site on-call work is still scarce. 
Information about, for example, how much time employees spend working a�er a 
call, whether they have to commute to work or can perform work tasks from home, 
or whether (and how) their on-call shi�s and actual calls are being compensated 
is lacking. As these aspects may define the level to which o�-site on-call work 
disturbs recovery, the first aim of this study was to give an extensive overview 
of the characteristics of on-call work in a large, heterogeneous sample of Dutch 
employees who work o�-site on-call periods.

Previous research has shown that to understand employees’ recovery and well-
being, not only actual exposure to working time characteristics, but also insight 
into employees’ experience of their free time is important (Sonnentag, 2012; 
Sonnentag, Binnewies, & Mojza, 2008; Sonnentag & Fritz, 2007; Van Hoo�, Geurts, 
Beckers, & Kompier, 2011). For instance, a previous survey study found that the 
experience of being on-call seemed to determine employees’ well-being, rather 
than the amount of on-call work (Ziebertz et al., 2015). Therefore, the second aim 
of this study was to gain insight into Dutch employees’ experiences of o�-site on-
call periods, by examining on-call-specific experiences as well as general recovery 
experiences.

On-call-specific experiences have received only limited attention in research so far. 
One exception is the study by Ziebertz and colleagues (2015), which showed that 
many employees have negative experiences of their on-call shi�s. For example, 
many were dissatisfied with the compensation they receive, felt unable to relax, 
and felt restricted and stressed due to the unpredictability of calls. Furthermore, 
many employees felt dissatisfied with the compensation for their on-call duties. 
To obtain a more complete account of employees’ experiences during their on-call 
period, we focused in the current study not only on these previously examined on-
call-specific experiences, but additionally examined the prevalence of “recovery 
experiences” among this group of workers. The concept of recovery experiences 
was introduced by Sonnentag and Fritz (2007) and refers to general attributes 
of free time that contribute to recovery. Prototypical recovery experiences are 
psychological detachment from work, control during leisure time, and relaxation. 
Psychological detachment refers to the sense of being away from work and implies 
refraining from work-related activities and thoughts, whereas control entails the 
degree to which a person can decide not only what to do during leisure time, 
but also when and how (Sonnentag & Fritz, 2007). Relaxation refers to a state 
characterized by low sympathetic activation and high positive a�ect.
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Although it seems plausible to expect that being on-call during free time will relate 
to suboptimal recovery experiences, on-call work has hardly been studied from 
the perspective of recovery experiences thus far. Notable exceptions are studies 
by Dettmers (2017) and Dettmers and colleagues (2016) who indeed showed that 
psychological detachment and control were lower during an on-call period than 
during free time in a regular working period.

3.2.2. The relationship between on-call work and well-being
As described above, we strived to provide a detailed picture of o�-site on-call 
characteristics (research aim 1) and experiences (research aim 2). Our third 
research aim was to examine if and how these on-call characteristics and 
experiences relate to indicators of well-being (i.e., fatigue and sleep problems). 
Previous research points to adverse e�ects of on-call work for employee health 
and well-being (Nicol & Botterill, 2004). So far, only one study (Ziebertz et al., 2015) 
has simultaneously examined the e�ects of both on-call work characteristics and 
experiences in relation to employee well-being. This study showed that on-call 
experiences, and especially the experience of stress due to the unpredictability 
of receiving a call, were negatively related to employee well-being, rather than 
the level of exposure to on-call characteristics per se. However, the validity of the 
assessment of exposure to on-call work characteristics in this previous study could 
be questioned, as the respondents seemed to have had di�iculties in estimating 
the average number of on-call hours per month. In addition, this previous study 
was conducted among a sample of only 157 employees who had o�-site on-call 
shi�s, which may have restricted the external validity of findings. In the present 
study, we aimed to build on this previous work by examining the relationship 
between characteristics and experiences of o�-site on-call work on the one hand, 
and indicators of well-being on the other hand, based on a large sample of Dutch 
on-call workers within a wide range of professions.

On-call characteristics
Based on the limitations of the on-call exposure measures used in previous 
research (Ziebertz et al., 2015), we used alternative measures of on-call work 
characteristics, namely the prevalence of shi�s with calls, the average number 
of calls per shi�, and the average duration of a call. These items require a global 
estimation rather than calculating hours.

Based on E�ort-Recovery theory (Meijman & Mulder, 1998), it can be assumed that 
the more o�en employees are called, the more o�en their recovery is disturbed, 
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and the longer the duration of the call, the shorter the recovery time. As these 
characteristics imply an impediment of recovery processes and recovery time, we 
expected them to be adversely related to indicators of well-being:

Hypothesis 1: On-call work characteristics (i.e., prevalence of on-call shi�s with 
calls, number of calls per shi�, and duration of a call) are positively (i.e., adversely) 
related to fatigue and sleep problems.

On-call specific experiences
As emphasized above, employees’ experiences should be taken into account 
when studying the potential consequences of on-call work. In the present study, 
we focused on four on-call-specific experiences examined in previous research 
by Ziebertz and colleagues (2015): on-call work demands, satisfaction with 
compensation, on-call stress, and on-call restrictions.

According to the E�ort-Recovery theory (Meijman & Mulder, 1998), rest is needed 
to recover from e�ort expenditure. As such, high demands during on-call work 
are likely to result in a higher need for recovery. However, even without an actual 
call, on-call work may a�ect recovery. According to Siegrist’s (1996) E�ort-
Reward Imbalance (ERI) model, an imbalance between the e�ort spent at work 
and rewards received in turn can cause stress reactions, negative emotions and 
long-term e�ects on well-being. Drawing upon this model, low satisfaction with 
compensation for on-call shi�s may impair the recovery process.

Moreover, being on-call involves high unpredictability. Employees do not know 
whether, and when, they will be called to work (Ziebertz et al., 2015). Stress due 
to this unpredictability can be expected to impede the recovery process even 
if no actual call occurs, and hence could relate adversely to fatigue and sleep. 
Furthermore, the experience of restrictions due to being on-call (i.e., workers have 
to be able to rush to work at any time and o�en have to remain within a certain 
radius from their workplace) may interfere with leisure activities and thereby 
impair the quality and level of recovery (Bamberg et al., 2012; Van Hoo� et al., 
2011).

In line with the E�ort-Recovery theory (Meijman & Mulder, 1998), ERI model 
(Siegrist, 1996), and the two existing studies on on-call experiences (Ziebertz et 
al., 2015, 2017), we proposed:
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Hypothesis 2: Adverse on-call-specific experiences (i.e., experience of high on-call 
work demands, low satisfaction with compensation for on-call shi�s, experience 
of stress due to unpredictability, and/or experience of restrictions due to being 
on-call) are positively related to fatigue and sleep problems.

General recovery experiences
The few previous studies on o�-site on-call work have focused on either on-call-
specific experiences or general recovery experiences. In the present study, we 
included both in order to examine their unique contribution.

With regard to the more general recovery experiences (relaxation, control, and 
psychological detachment), there is substantial evidence that they promote 
recovery during o�-job time (Sonnentag, 2012). As mentioned above, on-call work 
has hardly been studied from the perspective of recovery experiences. Based on 
the studies by Dettmers (2017) and Dettmers and colleagues (2016), showing that 
psychological detachment and control were lower during an on-call period than 
during free time in a regular working period, and drawing from previous research 
on general leisure time, we proposed:

Hypothesis 3: Unfavorable recovery experiences during on-call periods (i.e., low 
psychological detachment, low control, and/ or low relaxation) are positively 
related to fatigue and sleep problems.

3.3. METHOD

3.3.1. Procedure
Data were collected by means of an online questionnaire from March to May 2017. 
A call to participate in the survey was distributed via the researchers’ social media 
channels, as well as via social media, websites and newsletters sent out by a Dutch 
workers’ union. The call included information about the study, a definition of o�-
site on-call work, as well as a link to the online questionnaire. Employees were 
eligible for participation in the study if their jobs include o�-site on-call work 
periods (i.e., on-call shi�s during which participants do not have to stay at the 
workplace, but have to be available and can be called back to work). All potential 
respondents were informed that participation was voluntary and that they would 
receive a summary of the study results. Participants gave informed consent online 
before continuing to the questionnaire.
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3.2.2. Participants
In total, 2,903 individuals started to fill in the questionnaire. Of those, 2,305 (79.4%) 
completed the questionnaire. Respondents who indicated (i) not having o�-site 
on-call shi�s (n = 191); (ii) working less than 24 hours a week (n = 83) or more than 55 
contractual hours a week (n = 3); and/or (iii) not having a permanent or fixed-term 
contract (n = 11) were excluded from the sample. The final sample consisted of 2,017 
employees (79.0% male, 81.5% living with a partner; 53.9% with children living in 
the household). Their age ranged from 21 to 67 years, with a mean of 48 years 
(SD = 10.09). Most respondents (79.1%) were union members, had a permanent 
contract (95.5%), and had completed vocational training (mbo/hbo: 59.1%). The 
average number of contractual working hours per week was 36.78 (SD = 4.35) and 
the average number of weekly overtime hours 3.39 (SD = 4.47). Exposure to on-
call shi�s ranged from 0 to 50 years, with a mean of 14.12 (SD = 10.10). The largest 
group of participants (25.8%) was working in the field of metal and technology, 
followed by health care (20.9%), the process industry (11.9%), government and 
public service (9.1%), and the food industry (6.0%).

3.3.3. Measures
On-call characteristics

The prevalence of on-call shi�s with calls was assessed with the question “How 
o�en does it occur that you are called during an on-call shi�?” (1 = almost never; 
2 = during a quarter of my on-call shi¥s; 3 = during half of my on-call shi¥s; 4 = during 
three quarter of my on-call shi¥s; 5 = during almost all of my on-call shi¥s). The 
average number of calls per on-call shi� (1 = 0 times; 2 = 1 time; 3 = 2 times; 4 = 3 
times; 5 = 4-5 times; 6 = 5-10 times; 7 = more than 10 times) and the average duration 
respondents spent working following a call (duration of a call in minutes) were 
assessed with single items as well.

Four additional items were included in the questionnaire for descriptive purposes 
(research aim 1). The on-call location was assessed with two items (treated as 
separate variables): “If I get a call, I have to commute to work/the client” and “If 
I get a call, I can solve the problem from where I am at that moment (e.g., from 
home).” Answers were provided on a 4-point scale (1 = never or virtually never; 
2 = sometimes; 3 = o¥en; 4 = always or virtually always). On-call compensation 
was also assessed with two items, one that assessed compensation of on-call 
shi�s (none/a fixed amount per shi�/bonus/extra free time/other) and the other 
assessing compensation of actual calls (none/fixed amount per shi�/according to 
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the time spent working/extra free time/other). Respondents were asked to select 
all answers that were applicable to them (multiple answers possible).

On-call experiences
First, the following experiences of being on-call were assessed on 10-point scales 
(1 = not at all; 10 = extremely) in accordance with previous research (Ziebertz et 
al., 2015): On-call work demands (“How taxing is the work that you have to do when 
being called during an on-call shi¥?”); satisfaction with compensation for on-call 
duties (“How satisfied are you with the compensation for your on-call duties?”); on-
call stress due to unpredictability (“How stressful do you find not having control over 
whether or not you will be called during an on-call shi¥?”); and on-call restrictions 
(“To what extent do you feel restricted during on-call periods (e.g., in choosing leisure 
activities)?”).

Second, the recovery experiences entailing psychological detachment, control, 
and relaxation were measured with two items each of the respective scales from 
the Recovery Experience Questionnaire (Sonnentag & Fritz, 2007). The choice of 
two items each was made to reduce the length of the questionnaire and thereby 
the e�ort required to complete the questionnaire. The items were adapted to the 
on-call period (“When I am on-call, …”) and the introduction stated that the items 
refer to inactive on-call periods (being on-call, but not working). Example items 
are “… I do not think about work at all” (psychological detachment; α = .82), “… I 
decide for myself how I want to spend my time” (control; α = .81), and “… I am able 
to relax” (relaxation; α = .84). Items were scored on a 5-point Likert scale (1 = totally 
disagree; 5 = totally agree).

Third, three additional items were included in the questionnaire for descriptive 
purposes (research aim 2). Respondents were asked about the extent to which they 
were afraid to miss a call when being on-call (1 = not at all; 10 = extremely), and to 
what extent they agreed with the item “My on-call shi¥s are a burden for my social 
environment (e.g., partner, children, friends).” Finally, the wish to stop working on-
call was assessed with the item “If I had the choice, I would rather not have on-call 
shi¥s anymore” (1 = totally disagree, 5 = totally agree).

Fatigue
Fatigue was assessed by a combination of one item from a questionnaire designed 
to assess work and the experience of work (VBBA; Van Veldhoven & Meijman, 1994: 
“In general, I only start to feel relaxed on the second day o”) and four items from 
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the Fatigue Assessment Scale (De Vries, Michielsen, Van Heck, & Drent, 2004: “I 
am bothered by fatigue,” “I have enough energy for everyday life,” “Physically, I feel 
exhausted,” “Mentally, I feel exhausted”). Answers were provided on a 4-point scale 
(1 = never or virtually never; 4 = always or virtually always). Cronbach’s α for these 
5 items was .81.

Sleep problems
The Jenkins Sleep Scale (JSS; Jenkins, Stanton, Niemcryk, & Rose, 1988) was 
used to measure sleep problems. This 4-point scale assesses the prevalence of 
the following sleep complaints during the past four weeks: di�iculty falling asleep; 
waking up during the night; di�iculty staying sleep including waking up too early; 
and non-restorative sleep. All items were scored on a 6-point scale (1 = not at all; 
2 = 1-3 days; 3 = 4-7 days; 4 = 8-14 days; 5 = 15-21 days; 6 = 22-28 days). Cronbach’s 
α was 0.80.

Control variables
To avoid potential confounding variables, several variables that have been linked 
to recovery and/or on-call work were measured. Since shi� work has been linked to 
decreased well-being and recovery-related problems (Kantermann, Juda, Vetter, & 
Roenneberg, 2010), it was assessed whether respondents worked shi�s that start 
before 7am, shi�s that end a�er 7pm, night shi�s, or weekend shi�s. If the response 
to at least one of these options was “yes,” the variable abnormal working hours was 
set to 1 (= yes), if not, to 0 (= no). Two important job characteristics (Karasek, 1998), 
job demands and autonomy, were assessed with three items each (Van Veldhoven 
& Meijman, 1994). Responses were provided on a 4-point Likert scale (1 = almost 
never; 4 = almost always; α

job demands = .83.; α
autonomy 

=.82). History with on-call work 
was assessed in years (on-call years). Finally, the following demographic variables 
were assessed as potential control variables: gender (0 = male; 1 = female), age, level 
of education (1 = none/primary school; 2 = secondary school; 3 = vocational training; 
4 = higher vocational training; 5 = university); children in the household (0 = no, 
1 = yes), and cohabiting or marital status (0 = not married/cohabiting; 1 = married/
cohabiting). In the present study, a correlation of at least .10 with at least one of the 
main study variables (on-call variables and/or recovery outcomes) was considered 
the threshold for inclusion as a control variable in the main analyses. As such, 
on-call years, children in the household and cohabiting-or marital status were 
excluded from the analyses (all r < .09).1

1Running the analyses including all control variables resulted in similar findings.
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3.3.4. Analyses
In order to test whether the characteristics and experiences of on-call work were 
related to fatigue and sleep problems, we performed hierarchical regression 
analyses. In the first step of the analyses, the control variables were entered 
(Model 1). In accordance with previous research (Ziebertz et al., 2015), the on-call 
characteristics were entered in the second step (Model 2) and the on-call-specific 
experiences in the third (Model 3). In order to determine whether general recovery 
experiences explained variance in outcomes in addition to the on-call-specific 
experiences, the general recovery experiences were entered in a separate, fourth 
step (Model 4).

3.4. RESULTS

3.4.1. Characteristics of on-call work
Whereas 10.2% of the participants indicated that they are almost never called to 
work during on-call shi�s, more than one third (37.3%) indicated that they were 
called during almost every on-call shi�. In between those extremes, 15.3% were 
called during ¾ of the shi�s; 17.5% during half of the shi�s; and 19.8% during ¼ of 
the shi�s. About one third (33.9%) of the participants stated that they were called 
on average once per shi�; 23.6% said they were called twice; 14.4% three times; 
10.7% four to five times; and 10.8% more than five times. Only 6.5% said that they 
had never been called (see Figure 3.1).

If they get called, most participants have to commute to their workplace or client 
(59.3% always or virtually always, 14.7% o�en) whereas only a minority are allowed 
to work from home (10.6% always or virtually always, 10.1% o�en). Once they 
are called, respondents spend on average almost two hours working (M = 114.8 
minutes). However, it should be noted that there is substantial variance in on-call 
working time (SD = 100.6 minutes).

More than 90% of the respondents said they were compensated for being on-
call. The most common compensation is a fixed amount of money per on-call 
shi� (56.1%), followed by a bonus on top of the salary (28.7%). Only 16.4% are 
compensated by means of extra free time. Few respondents (9.2%) do not receive 
any compensation for being on-call. Actual calls are mostly compensated by pay 
for the time spent working (67.8%), followed by extra free time in exchange for the 
hours worked (35.7%). Only 8.0% stated that they do not receive any compensation 
for being called.
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Figure 3.1 | Prevalence of on-call shi� s with calls and average number of calls per shi� 

3.4.2. On-call experiences
The descriptive statistics of the specific on-call and recovery experience variables 
are presented in Table 3.1. With regard to the specific on-call demands, 78.5% 
scored 6 or higher, and 40% scored 8 or higher. More than two thirds of the 
participants (69.2%) experienced the unpredictability of on-call duties at least as 
somewhat stressful (score 6 or higher); 42.8% found it very stressful (scores 8-10). 
Most participants felt restricted during their on-call shi� s: Only 3.3% scored 5 or 
lower, whereas 47.6% reported very high restriction scores (8-10). Satisfaction with 
compensation for on-call shi� s was low to medium on average. More than half of 
the participants (53.6%) scored 4 or lower. Almost two thirds (64.1%) indicated to 
be at least somewhat afraid of missing a call, and more than one third scored 8 
or higher, indicating high anxiety for missing a call. Most respondents considered 
their on-call shi� s a burden for their social environment (e.g., partner, children, 
friends). Nearly 71% agreed or totally agreed with the respective item, whereas only 
11.3% disagreed or totally disagreed. Two thirds (66.3%) would prefer not having 
on-call shi� s, and only 15.2% would like to continue on-call shi� s if they had a say.
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Psychological detachment from work during on-call periods was low for 40% 
(score 2 or lower on a five-point scale) and almost two thirds (63.4%) reported 
experiencing low control (score 2 or lower). Almost half of the sample (45.0%) gave 
relaxation a low score (score 2 or lower) during on-call periods.

Table 3.1 | Descriptive statistics of on-call experiences

Range Median M SD
On-call characteristics

Prevalence of on-call shi�s with calls 1-5 4.00 3.50 1.42

Number of calls per shi� 1-7 3.00 3.25 1.53

Duration of a call (in minutes) 90.00 114.82 100.55

On-call specific experiences

On-call work demands 1-10 7.00 6.83 1.84

Satisfaction with compensation 1-10 4.00 4.30 2.47

On-call stress 1-10 7.00 6.50 2.57

On-call restrictions 1-10 8.00 8.08 1.94

Afraid to miss a call 1-10 7.00 6.17 2.68

Burden 1-5 4.00 3.90 1.06

Wish to stop working on-call 1-5 4.00 3.96 1.26

Recovery experiences

Psychological detachment 1-5 2.00 2.11 0.83

Control 1-5 2.00 2.19 0.91

Relaxation 1-5 2.50 2.51 0.94

3.4.3. On-call work in relation to fatigue and sleep problems
The average fatigue score was moderate (M = 2.42; SD = 0.62). The mean score on sleep 
problems was 2.65 (SD = 1.10), indicating that most participants had experienced sleep 
problems on 1-7 days during the past four weeks. The correlations of fatigue and sleep 
problems with the other main variables can be found in Table 3.2. As Table 3.2 shows, 
the prevalence of on-call shi�s correlated significantly with both fatigue and sleep 
problems, whereas the number of calls per shi� was found to be related to fatigue only. 
The duration of calls was not related to either of the dependent variables. Furthermore, 
Table 3.2 shows that all on-call experiences and recovery experiences correlated 
significantly with fatigue and sleep problems. However, hierarchical regression analyses 
are needed to assess the unique contribution of specific on-call characteristics, on-call 
experiences and recovery experiences to fatigue and sleep problems.
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Fatigue
As Table 3.3 shows, the control variables (Model 1) explained 15.0% of the variance 
in fatigue. Model 2 explained an additional 1.0%, but the only on-call characteristic 
that was significantly positively related to fatigue was the number of calls per shi�. 
Hence, Hypothesis 1 was only partly supported for fatigue. Adding the experiences 
of being on-call (Model 3) explained an additional 10.0% of the variance in fatigue. 
All on-call-specific experiences except “restrictions” contributed significantly 
and in the expected direction to the prediction of fatigue. As such, Hypothesis 
2 was largely confirmed for fatigue. The on-call characteristics were no longer 
significantly related to fatigue in this model.

Adding general recovery experiences (Model 4) explained an additional 1.9% of 
the variance in fatigue (total R2 = 27.9%). Psychological detachment and relaxation 
were negatively related to fatigue. Hence, Hypothesis 3 was largely confirmed for 
fatigue. In the final model, the contribution of on-call-specific experiences except 
“restrictions” was significant as well.

Sleep problems
As can be seen in Table 3.3, the control variables (Model 1) explained 5.4% of the 
variance in sleep problems. Adding the on-call work characteristics (Model 2) did 
not improve the model significantly. Hence, Hypothesis 1 was not supported for 
sleep problems. The specific on-call experiences (Model 3) explained an additional 
6.6%, whereby satisfaction with compensation and on-call stress were significantly 
related to sleep problems. Hypothesis 2 was thus partly cconfirmed. General 
recovery experiences (Model 4) explained an additional 1.7% of the variance in 
sleep problems (total R2 = 13.5%). As psychological detachment and relaxation were 
negatively related to sleep problems, Hypothesis 3 was again largely confirmed. In 
the final model, the contribution of on-call stress was significant as well.
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Table 3.3 | Summary of the hierarchal regression analyses predicting fatigue and sleep 
problems

Fatigue Sleep Problems
β R2 ∆R2 β R2 ∆R2

Model 1a .150 .150*** .054 .054***

Model 2a .160 .010*** .055 .001

Prevalence of on-call shifts 
with calls

 .04  .01

Number of calls per shi�  .07*  .03

Duration of a call  .03 -.01

Model 3a .260 .100*** .122 .066***

Prevalence of on-call shifts 
with calls

 .03 -.01

Number of calls per shi�  .02 -.01

Duration of a call  .00 -.03

On-call demands  .06**  .04

Satisfaction with 
compensation

-.12*** -.05*

On-call stress  .26***  .25***

On-call restrictions  .00 -.01

Model 4a .279 .019*** .139 .017***

Prevalence of on-call shifts 
with calls

 .02 -.02

Number of calls per shi�  .01 -.01

Duration of a call  .01 -.03

On-call demands  .06**  .03

Satisfaction compensation -.09*** -.03

On-call stress  .17***  .17***

On-call restrictions -.02 -.04

Psychological detachment -.05* -.10***

Control  .00 -.02

Relaxation -.15*** -.09**

a Control variables: abnormal working hours, job demands, autonomy, gender, age, and 
education
* p < .05, ** p < .01, *** p < .001.
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3.5. DISCUSSION

The present study contributes to existing research on on-call work by examining (i) 
characteristics; and (ii) experiences of o�-site on-call work; and by examining (iii) 
how these characteristics and experiences relate to fatigue and sleep problems. 
The study was conducted among a sample of 2,017 Dutch employees with o�-site 
on-call shi�s. The majority of these employees were male (79.0%) and member 
of a workers’ union (79.1%). The average number of contractual working hours 
(excluding o�-site on-call work) was 37 hours.

Below, we first sketch an overview of on-call characteristics and experiences before 
discussing the relationship between these characteristics and experiences, on the 
one hand, and fatigue and sleep problems on the other hand. We also discuss the 
implications and limitations of the present study.

3.5.1. Overview of characteristics and experiences of on-call work
The findings show that the majority of employees are called regularly during on-
call shi�s, although there is large variation in the average number of calls and the 
amount of time spent working following a call. On the positive side, the majority 
of the sample receives compensation for being on-call (mostly a fixed amount 
of money), and most calls are compensated financially. The satisfaction with 
compensation is, however, limited. Even though it is positive that most employees 
are compensated, it would be more favorable from a recovery perspective if on-call 
shi�s and actual work time were compensated in free time. O�-site on-call work 
is considered rest time in working hour legislation, but may not be experienced 
as such. Compensation in free time would provide an opportunity to truly recover 
from work.

Our assessment of on-call experiences results in a rather unfavorable picture. 
The demands of the work that has to be done when called to work are generally 
experienced as high, and almost two thirds of the employees are at least somewhat 
dissatisfied with the compensation for on-call shi�s. Furthermore, more than two 
thirds of the employees in our sample experience stress due to the unpredictability 
of calls and feel very restricted when being on-call. Furthermore, more than 70% 
of the participants perceive on-call shi�s as a burden for their partner, children, 
and/or friends, and almost two thirds are at least somewhat afraid to miss a call. In 
comparison to a previous study in which these on-call experiences were assessed 
(Ziebertz et al., 2015), the findings of the present study, which was conducted 
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among a much larger sample, are even more negative (e.g., mean scores were 
more unfavorable).

Our assessment of general recovery experiences also shows an unfavorable picture: 
while being on-call, 40% of the participants have di�iculties to psychologically 
detach from work, about half cannot su�iciently relax, and two thirds have the 
feeling that they cannot decide for themselves how they want to spend their “free” 
time. These findings are in line with the study by Dettmers and colleagues (2016), 
who found recovery experiences to be impaired during on-call periods. Considering 
these rather negative experiences, it is not surprising that even though nearly 80% 
believes that on-call shi�s are necessary, more than two thirds of the employees 
would prefer to have no more on-call shi�s if given a choice.

5.3.2. Characteristics of on-call work in relation to fatigue and sleep
Based on E�ort-Recovery theory (Meijman & Mulder, 1998), we expected that 
the prevalence of on-call shi�s with calls, the number of calls per shi�, and the 
duration of calls would be negatively associated with fatigue and sleep problems 
(Hypothesis 1). A�er all, a call to work implies spending extra e�ort and having 
less time for recovery. Hypothesis 1 was not supported for sleep problems and 
partly confirmed for fatigue. While the on-call characteristics were not related 
to sleep problems, they did explain 1% of the variance in fatigue. The number of 
calls per shi� was positively related to fatigue, whereas the prevalence of on-call 
shi�s with calls and the duration of a call were not. Also, when adding the on-call-
specific experiences to the analysis, the significant e�ect disappeared. A potential 
explanation for this disappearance is that on-call-specific experiences mediate 
this relationship. Future longitudinal research could test whether this is the case. 
However, the fact that we did not find consistent results for on-call characteristics 
is in line with a previous study that showed that exposure to o�-site on-call work 
was not systematically related to well-being (Ziebertz et al., 2015).

3.5.3. On-call specific experiences in relation to fatigue and sleep
In contrast to Hypothesis 1, Hypothesis 2 was largely confirmed. On-call-specific 
experiences were systematically related to both fatigue and sleep problems. The 
positive associations between the experienced demands of calls and fatigue and 
sleep problems are in line with E�ort-Recovery theory (Meijman & Mulder, 1998), 
stating that e�ort expenditure due to work demands causes load reactions such as 
fatigue. The most consistent results were found for on-call stress. The experience 
of stress due to the unpredictability of being on-call was the strongest predictor 
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for both fatigue and sleep problems. This finding supports the findings of previous 
studies that linked on-call stress to fatigue and sleep (Ziebertz et al., 2015, 2017). 
Unexpectedly, the experience of restrictions was not related to fatigue or sleep 
problems. One explanation is that the experience of restrictions does relate to 
well-being, as the significant correlations between restriction, fatigue and sleep 
problems demonstrate, but that the unique e�ect, in comparison with other 
experiences, is too small.

In line with Siegrist’s (1996) e�ort-reward imbalance model, a failed reciprocity 
between the expended e�ort and the rewards the employee receives in return 
was associated with decreased well-being: our results show that satisfaction 
with compensation for on-call shi�s was negatively related to fatigue. Whether 
(perceived) reciprocity between e�ort and compensation can help to bu�er 
potentially negative e�ects of high demands during on-call periods needs to be 
studied in future research.

3.5.4. General recovery experiences in relation to fatigue and sleep
In line with Hypothesis 3, we found psychological detachment and relaxation to be 
negatively related to the well-being indicators. Hence, low levels of psychological 
detachment and relaxation during on-call periods were positively related to fatigue 
and sleep problems. Contrary to our expectations, control was not related to 
either fatigue or sleep problems. These findings add to previous research that 
has shown that psychological detachment is lower during on-call periods than 
o�-call periods (Dettmers et al., 2016; Dettmers, 2017) and that psychological 
detachment mediates the relationship between availability for work and emotional 
exhaustion (Dettmers, 2017). However, unlike Dettmers and colleagues (2016), we 
did not find any e�ects for control. This may be due to a di�erent outcome variable 
(i.e., perceived control over leisure time might be important for mood, but less 
important for fatigue and sleep problems). Another di�erence between the current 
study and the previous studies is that we also included relaxation as a recovery 
experience. In line with our third hypothesis, relaxation was favorably related to 
both fatigue and sleep problems. As such, another possible explanation for the 
fact that we did not find a significant relationship between control and well-being 
might be that the other on-call experiences are stronger predictors.

3.5.5. Implications
The insights of this study imply that organizations and policymakers should further 
investigate the legitimacy of frequent exposure to o�-site on-call work periods. 

3

Chapter 3 | 65

binnenwerk_carla.indd   65 27-8-2020   14:50:17



According to working hour legislation in the Netherlands and other European 
countries (Carly, 2007; Ministry of Social A�airs and Employment, 2010), on-call 
work can be applied to ensure that organizations can deal with unexpected 
emergencies. Except for the health care sector, working hour legislation states 
that calls should only be incidental, and on-call work is not permitted for regularly 
occurring calls (the on-call periods should then be turned into regular working 
shi�s). Still, this study reveals that a substantial proportion of respondents (37% 
in total; 39% excluding health care) are called to work during nearly all on-call 
shi�s and most of the time more than once. In case of frequently occurring calls, 
regular shi�s instead of on-call shi�s should be considered.

Our study also shows that characteristics of on-call work (e.g., the prevalence of 
on-call shi�s with calls, the number of calls and the duration of calls) were not 
robustly related to reduced well-being, whereas adverse experiences of being on-
call were found to be related to fatigue and sleep problems (Ziebertz et al., 2015, 
2017). Taken together, these results suggest that even on-call shi�s without calls 
can be related to decreased recovery-related well-being if the experience of being 
on-call is adverse. Since on-call duties are o�icially considered rest time (Ministry 
of Social A�airs and Employment, 2010), and since recovery during rest time is 
crucial for maintaining well-being and work capability (McEwen, 1998; Meijman & 
Mulder, 1998), these findings are reason for concern. Working time legislation only 
takes the length and frequency of on-call shi�s, and the actual on-call working time 
into account. However, the findings of the present study as well as previous studies 
on on-call experiences (Ziebertz et al., 2015, 2017;) suggest that the psychological 
aspect (i.e., employees’ experience) of on-call work may be more important than 
the level of actual calls. Even on-call shi�s without any actual calls pose a risk for 
reduced well-being.

Based on the existing body of research, it seems that on-call work should be 
avoided if possible. If on-call work is unavoidable, it should be compensated with 
extra free time, so that employees have additional recovery opportunities.

Furthermore, organizations should support employees in coping with the 
uncertainty that is inherent to being on-call. Employees might, for example, profit 
from stress management, mindfulness or recovery practice trainings (Grossman, 
Niemann, Schmidt, & Walach, 2004; Hahn, Binnewies, Sonnentag, & Mojza, 
2011; Hulsheger, Feinholdt, & Nubold, 2015), although we recommend testing 
interventions before organization-wide implementation.
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3.5.6. Limitations and directions for future research
When interpreting the results, the limitations of the present study should be 
considered. Most importantly, the cross-sectional design does not allow drawing 
conclusions about causality. Further research with longitudinal or experimental 
designs is needed to investigate the causal directions of the relationships examined 
in this study.

Another limitation is related to the measurement of exposure to work during 
on-call work. We believe that letting respondents estimate the prevalence of on-
call shi�s with calls, the average number of calls per shi�, and the average work 
duration per call resulted in more valid answers compared with measures that 
let individuals calculate their total and active on-call hours per month, as has 
been done in previous research (Ziebertz et al., 2015). However, our measures still 
present averages. As the number of calls and the time spent working a�er a call 
might di�er from shi� to shi�, repeated measures in diary studies are needed (i) 
to account for intra-individual variation in on-call working time and the number of 
calls; and (ii) to establish a potentially more detailed insight into the association 
between on-call characteristics and well-being.

Another limitation is that almost 80% of our respondents were union members. 
Although our sample was relatively large, it may not be representative for the 
total Dutch o�-site on-call working population. Since neither the prevalence 
of o�-site on-call work, nor the characteristics of the o�-site on-call working 
population are known, the extent to which this sample is comparable to the 
entire o�-site on-call working population cannot be determined. Future research 
is needed to obtain information about the prevalence of o�-site on-call work in 
the Netherlands. Furthermore, future research among samples with a more even 
distribution of union and non-union members is recommended. In order to be 
able to draw conclusions about the representativeness of future research, national 
(governmental) surveys on the quality of work could include items on o�-site on-
call work.

Finally, it should be noted that our findings may be specific to the situation in the 
Netherlands. Future studies may examine the prevalence of on-call characteristics 
and on-call experiences from an international perspective to compare cross-
country findings and discuss the legitimacy of on-call work at an international 
level.
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3.6. CONCLUSION

O�-site on-call work provides organizations with the possibility to deal with 
unforeseeable circumstances without the costs of 24-hour shi� coverage. According 
to working hours legislation, o�-site on-call work is considered rest time. This study 
shows that although there is large inter-individual variation, many employees are 
frequently called to work during on-call shi�s. This high prevalence of calls raises 
the question of whether, in these cases, o�-site on-call work is used to deal with 
unforeseeable circumstances only. From a recovery perspective, regular shi�s 
would be the preferable way to deal with work demands that frequently arise 
outside “standard” working hours.

Furthermore, this study reveals that, in general, employees experience their on-
call shi�s as (very) unfavorable. This is worrisome as these negative experiences, 
rather than di�erences in on-call characteristics per se, were related to lower well-
being. Hence, it is not so much the exposure to calls that matters for recovery 
related well-being, but rather employees’ experiences associated with being on-
call. This suggests that even on-call arrangements with a low frequency of calls 
can be adversely related to fatigue and sleep.
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4.1. ABSTRACT

The aim of this study was to: (i) gain more insight into the relationship between 
being on-call and sleep and (ii) investigate the role of stress in this relationship. 
Data were collected by means of an experimental field study with a within-subject 
design (two conditions, random order). Ninety-six students participated during 
two consecutive nights: a reference night and a simulated on-call night without 
an actual call. Participants were told they could be called at any time during 
the on-call night. In the case of a call, participants had to perform online tasks 
for approximately 30 min. Self-reported sleep quality and the extent to which 
participants experienced stress during the on-call period were assessed by means 
of short questionnaires. Actigraphy was used to obtain objective sleep measures. 
Results for actigraphy data revealed no significant within-person di�erences 
between conditions. However, participants reported longer sleep onset latencies, 
more awakenings and more wake a�er sleep onset during the on-call night than 
during the reference night. They also reported more sleep problems and a lower 
overall sleep quality, and felt less recuperated a�er the on-call night. Perceived 
stress moderated the relationship between being on-call, on one hand, and the 
number of awakenings, wake a�er sleep onset, sleep problems and overall sleep 
quality, on the other hand. Results show that, even in the absence of an actual 
call, sleep during on-call nights is of lower quality and has less restorative value – 
especially when being on-call is experienced as stressful.
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4.2. INTRODUCTION

On-call work means that employees have to be available at certain times to be 
called into work if required by the employer. O�site on-call work, the type of on-
call work where employees do not have to remain at the workplace, is legally 
considered rest time, which means that it can be scheduled in-between regular 
working periods, at times which are meant for recovery, e.g. during weekends, 
evenings, and at night (Ministry of Social A�airs and Employment, 2010). Research 
has unambiguously shown that su�icient recovery is important for well-being and 
health (e.g. Geurts & Sonnentag, 2006). Being called to work during an o�site on-
call period implies extra e�ort expenditure and less recovery time.

But even without an actual call, recovery during on-call periods may be impaired 
due to (i) continued psychophysiological activation (Åkerstedt et al., 2009), (ii) 
lower cognitive detachment, and (iii) less control over free time activities (see 
e.g. Dettmers et al. 2016). The adverse e�ect of on-call work on recovery may 
be especially pronounced when the apprehension of a call induces stress, since 
stress is negatively related to recovery (e.g. Geurts & Sonnentag, 2006). Previous 
research has indeed suggested that being on-call can be stressful, and that the 
mere possibility of being called can interfere with recovery (Bamberg et al., 2012; 
Van de Ven et al., 2015; Ziebertz et al., 2015; Dettmers et al., 2016).

The most important recovery opportunity is sleep (Rook and Zijlstra, 2006; 
Åkerstedt et al., 2009). Poor sleep quality is characterized by one or more of the 
following symptoms: (i) di�iculties falling asleep and (ii) staying asleep, (iii) waking 
up too early, or (iv) not feeling recuperated upon awakening (Edinger et al., 2004). 
Poor sleep has been shown to be related to a range of physical and mental health 
problems such as cardiovascular disease (Schwartz et al., 1999; Wolk et al., 2005), 
obesity (Patel and Hu, 2008), diabetes (Barone and Menna-Barreto, 2011), and 
depression (Lustberg and Reynolds, 2000; Taylor et al., 2005). Furthermore, poor 
sleep is considered a risk factor for mortality (Cappuccio et al., 2010; Kripke et al., 
2002; 2011).

So far, research has paid little attention to the e�ect of o�site on-call periods on 
sleep. Notable exceptions are the studies by Pilcher and Coplen (2000), Torsvall 
et al. (1987), Torsvall and Åkerstedt (1988), and the laboratory study by Wuyts et 
al. (2012), which showed that being on-call is negatively related to sleep quality 
and quantity, and that sleep can be negatively a�ected even when no actual call 
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occurs. The latter finding was interpreted as a potential e�ect of stress due to 
apprehension of a call. These previous studies included several limitations. The 
study by Torsvall et al. (1987) relied on self-reports only, and the studies by Wuyts 
et al. (2012) and Torsvall and Åkerstedt (1988) included very small sample sizes 
(n = 16 and n = 5, respectively). In addition, the study by Wuyts et al. (2012) was 
conducted at the sleep laboratory, an unknown environment to the participants. 
Since previous research has shown that individuals tend to sleep better at home 
(e.g. Bryneel et al., 2010; Van de Water et al., 2011), it remains unclear whether 
the results can be generalized to everyday life. Furthermore, the on-call stimulus 
in that study (a sound lasting five seconds) and the requested action (pressing a 
button three times) were meaningless and requested marginal physical or cognitive 
activation. In a real on-call situation, employees know that they will have to get 
up and perform work tasks when called. Therefore, the question remains whether 
similar results can be found when participants anticipate that they actually have 
to get up and perform tasks when called. Furthermore, previous research has 
shown that employees di�er in the extent to which they find being on-call stressful 
(Ziebertz et al., 2015), but whether this actually a�ects the relationship between 
being on-call and sleep (as suggested by Torsvall et al., 1987; Torsvall and Åkerstedt 
1988; Wuyts et al. 2012) has not been tested so far. A moderating role for stress 
in the on-call-sleep association can be expected, though, as stress is related to 
rumination and sleep problems (e.g. Van Laethem et al., 2016; Åkerstedt et al., 
2009). Anticipation stress may thus aggravate the adverse e�ects of being on-call 
on sleep.

Summing up, o�site on-call work is legally considered rest time, and recovery 
during rest time is important to prevent negative e�ects on well-being and health. 
Since sleep is considered the most important recovery opportunity, it is important 
to know whether sleep is a�ected by being on-call. Previous research suggests 
that this is the case, but has its limitations with regard to sample sizes and design. 
While trying to overcome these limitations, the aim of the present study was (i) 
to gain more insight into the relationship between being on-call and sleep, and 
(ii) to examine whether the experience of stress due to being on-call acts as a 
moderator in this relationship. We expected that being on-call has a negative 
e�ect on sleep quality (hypothesis 1), especially when being on-call is perceived 
as stressful (hypothesis 2).
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4.3. METHOD

4.3.1. Participants
The final sample consisted of 96 participants (89 female). All participants were 
first year students from the Faculty of Social Sciences of a Dutch University 
participating in the study for credit points. Participants’ age ranged from 18 to 26 
(M = 20.85, SD = 1.75).

4.3.2. Procedure
The study consisted of two parts: an online screening (part 1) and an experimental 
field study (part 2). Data collection took place between April and November 
2015. The study was approved by the Ethical Committee of the Social Sciences of 
Radboud University.

Part 1 (Screening)
The screening (online questionnaire) was used to identify students who met 
the following inclusion criteria: (i) being free on either Monday and Tuesday or 
Tuesday and Wednesday evening, (ii) not having severe sleep disturbances, and 
(iii) not using sleep medication on a regular basis. Out of the 594 respondents, 352 
students (59%) met these inclusion criteria and were invited to sign up for part 2. 
They had to select a period (either Monday-Tuesday or Tuesday-Wednesday) during 
which they (i) were free between 22:00 and 8:00, (ii) had access to internet, (iii) 
had no exams or other predictable stressful events, and (iv) had no events which 
would cause them to go to bed later than normal (e.g., a party). 104 students (30%) 
signed up for part 2.

Part 2 (Experimental field study)
Part 2 was an experimental field study with a within-subject design (Figure 4.1) 
conducted on two consecutive nights. One night was the on-call condition 
(a simulated on-call night without an actual call) and the other night was the 
reference condition (a regular night without on-call). Whether the first (order 1) or 
the second (order 2) night was the on-call night was randomly determined. Each 
night, participants had to complete short online questionnaires before going to bed 
and upon awakening, and during the nights they had to wear actigraphy devices. 
Before the start of the study, participants were provided with written and oral 
information about the study and signed an informed consent form. Participation 
was rewarded with participation points.
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Participants had to complete the evening diary just before going to sleep and the 
morning diary upon awakening. They received the links to the online questionnaires 
via email. At the start of the on-call period (22:00 p.m.), participants received a 
SMS which reminded them that they were on-call until 8am and had to leave their 
phone switched on. Participants were told that during the on-call night, they could 
be called anytime between 22:00 p.m. and 8:00 a.m. In case of a call, they had 
to get up, switch on their computer, and complete several cognitive tasks online 
for ca. 30 minutes. A� er that, they could go back to sleep. Only six participants 
were actually called. This was done in order to prevent rumours spreading that no 
one was actually being called. Participants who were exposed to a call were not 
included in the final sample. Furthermore, two participants who indicated that 
they did not believe that they would be called were excluded as well.

Figure 4.1 | Research Design of the Experimental Field Study (Part 2)

4.3.3. Materials and measures
Screening

The Pittsburgh Sleep Quality Index (PSQI; Buysse et al., 1989) was used for 
screening. Participants who reported having sleep disturbances and using sleep 
medication once a week or more o� en (score 2 or 3 on the respective items) 
were not invited to participate in part 2 of the study. Furthermore, participants 
were asked to indicate whether they had regular activities (e.g. training, work) 
on weekday evenings. Participants who were not free on at least 2 consecutive 
evenings in the period from Monday to Wednesday were not invited for part 2 
either. Age and gender (0  =  female, 1  =  male) were assessed in the screening 
questionnaire as well.

76 | Chapter 4

binnenwerk_carla.indd   76 27-8-2020   14:50:20



Day-level self-reports
Self-reported sleep quality and quantity were assessed in the morning 
questionnaire. Sleep problems were assessed with the Groningen Sleep Quality 
Scale (GSQS; Meijman et al., 1988). The GSQS consists of 14 items (i.e. “Last night, 
I woke several times”; 0 = no, 1 = yes). Higher sum scores represent more sleep 
problems. The sleep consensus diary (Carney et al., 2012) was used to measure 
(i) sleep duration: the amount of time (minutes) spent asleep minus wake periods 
a�er sleep onset1, (ii) sleep onset latency (SOL): how long it took participants to 
fall asleep (in minutes), (iii) number of awakenings a�er sleep onset, (iv) wake a�er 
sleep onset (WASO): total amount of time awake a�er sleep onset (in minutes), (v) 
recuperation upon awaking (on a scale from 1 (not rested at all) to 10 (very rested)), 
and (vi) overall sleep quality (on a scale from 1 (very bad) to 10 (very well)). Current 
sleepiness was assessed with a single item (Karolinska Sleepiness Scale; Åkerstedt 
and Gillberg, 1990). The morning questionnaire a�er the on-call night included two 
additional items to assess the experience of on-call stress (“I was stressed due to 
being on-call” and “I was unable to relax due to being on-call”; - = .81) and one item 
that served as manipulation check (“I expected to be called”). Answer categories 
ranged from 1 (I totally disagree) to 5 (I totally agree). In the evening questionnaire, 
participants had to indicate how many units of ca�einated and alcoholic drinks 
they had consumed during the day.

Actigraphy
Wrist actigraphy (Actiwatch 2; Phillips Respironics) was used to objectively collect 
data on (i) sleep duration (ii) SOL, (iii) the number of awakenings, (iv) WASO, and 
(v) sleep e�iciency: percentage of actual sleep time as a function of time in bed. 
Participants wore the Actiwatch on their non-dominant wrist during both nights. 
The epoch length was 1 minute and data were analysed with the Actiware So�ware 
(Phillips Respironics). Due to technical problems (n=4) and one participant 
forgetting to wear the Actiwatch the second night, actigraphy data were available 
for 91 of the 96 participants.

1One subject entered 00:05 as self-reported sleep duration in the regular night and 00:00 in the 
on-call night. These values were considered invalid and replaced by the calculated sleep duration: 
subtraction of self-reported SOL and WASO from the total sleep time (time between the moment the 
participant decided to go to sleep and the moment he woke up).
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4.4. RESULTS

4.4.1. Descriptive statistics
The manipulation of the on-call night was successful: only two participants did not 
expect to be called (and were therefore excluded from the final sample). The scores 
on on-call stress ranged from 1 to 5 with a mean score of 3.26 (SD = 1.00). Nearly 
one third (32%) of the participants scored lower than 3 whereas 53% scored higher 
than 3, indicating that the majority of the participants experienced moderate to 
high stress during the on-call period.

The means and standard deviations of the self-reported sleep parameters can be 
found in Table 4.1. Those of the actigraphy data are shown in Table 4.2.

Table 4.1 | Means, standard deviations, and univariate tests of self-report data (n=96)

On-Call 
Condition

Reference 
Condition

Univariate Testsa

Main eect of 
condition

Univariate Testsa

Condition*On-call 
stress

m sd m sd F p ηp2 F p ηp2

Sleepiness 
(1-9)

5.66 1.66 5.54 1.93 0.01 .937 .000 0.13 .720 .001

Recuperation 
(1-10)

5.48 1.51 6.08 1.73 5.48 .021 .057 3.02 .086 .032

Sleep 
Problems 
(0-14)

5.34 3.52 3.22 2.73 22.22 .000 .196 16.83 .000 .156

Sleep Quality 
(1-10)

5.95 1.57 7.15 1.44 26.91 .000 .228 11.35 .001 .111

Sleep 
Duration 
(hours)

7:45 1:16 7:57 1:15 1.90 .171 .020 0.32 .575 .003

SOL (hours) 0:29 0:28 0:21 0:21 7.46 .008 .076 0.70 .405 .008

Number of 
Awakenings

3.05 2.26 1.58 1.83 26.46 .000 .225 10.30 .002 .102

WASO (hours) 0:22 0:22 0:10 0:16 21.26 .000 .189 9.72 .002 .096

a Repeated Measures MANCOVA; controlled for gender, alcohol consumption, and 
ca�eine consumption
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Table 4.2 | Means, standard deviations, and univariate tests of actigraphy data (n=91)

On-Call 
Condition

Reference 
Condition

Univariate Testsa

Main eect of 
condition

Univariate Testsa

Condition*On-call 
stress

m sd m sd F p ηp2 F p ηp2

Sleep 
Duration 
(hours)

7:27 0:52 7:23 1:04 0.18 .674 .002 0.29 .591 .003

SOL (hours) 0:10 0:10 0:10 0:12 0.01 .910 .000 0.48 .491 .006

Number of 
Awakenings

34.68 10.44 34.08 10.15 0.08 .775 .001 0.06 .806 .001

WASO 
(hours)

0:57 0:23 0:53 0:24 0.58 .448 .007 0.34 .563 .004

E�iciency 
(%)

84.98 4.81 85.29 5.52 0.22 .644 .002 0.88 .351 .010

a Repeated Measures MANCOVA; controlled for gender, alcohol consumption, and 
ca�eine consumption

4.4.2. Hypotheses testing
In order to test hypotheses 1 and 2, two repeated measures MANCOVAs were 
conducted with condition (on-call/reference) as within subject factor. In the first 
analysis, the self-report sleep measures (i.e., sleepiness, recuperation, sleep 
problems, sleep quality, sleep duration, SOL, number of awakenings and WASO) 
were the dependent variables, whereas actigraphy measures (i.e sleep duration, 
SOL, number of awakenings, WASO and sleep e�iciency) were included in the 
second analysis. On-call stress (standardized) was entered as covariate in both 
analyses in order to test whether it moderates the relationship between being 
on-call and sleep. The standardized di�erence scores of ca�eine and alcohol 
consumption in both conditions were entered into the analyses as control 
variables. Finally, it was also controlled for gender.

Self-reports
The results of the first analysis revealed a large, significant main e�ect of condition 
(Fcond(8, 84)  =  4.90, p < .001, ηp2  =  .32), indicating that there was a significant 
di�erence between the on-call night and the regular night on self-reported sleep 
(H1). As can be seen in Table 4.1, participants felt significantly less recuperated a�er 
the on-call night than a�er the regular night, reported a significantly lower sleep 
quality and significantly more sleep problems. Furthermore, it took participants 
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significantly longer to fall asleep in the on-call condition, and they woke up more 
o�en during the night and were awake for a longer time during the on-call night 
(large e�ect sizes). The duration of sleep did not di�er significantly between 
conditions, and neither did sleepiness in the morning. Table 4.1 shows that the 
significant e�ects were medium to large.

The interaction e�ect between condition and on-call stress was also significant 
(Fcond*stress(8, 84) = 2.93, p = .006, ηp2 = .22), indicating that on-call stress acts as a 
moderator in the relationship between being on-call and sleep (H2). Univariate 
tests (see Table 4.1) showed that the interaction e�ect was significant for self-
reported sleep problems, sleep quality, the number of awakenings, and WASO, 
but not for sleepiness, recuperation, sleep duration, and SOL. E�ect sizes were 
medium to large.

In order to interpret the significant interaction e�ects, we used a procedure 
suggested by Cohen, et al. (2013) which does not involve splitting the sample into 
two groups based on stress-level but instead simulating the interaction e�ect by 
computing of the e�ect of condition and condition*on-call stress separately for a 
typical person who experienced a lot of stress (i.e., an individual 1 SD above the 
mean; computed by adding 1 to standardized on-call stress scores) and a typical 
person who experienced little stress (i.e., an individual 1SD below the mean; 
computed by subtracting 1 from standardized on-call stress scores). Repeating 
the analysis for a typical person with high on-call stress (1 SD above the mean) 
showed that the e�ect of condition remained significant (Fcond(8, 84) = .73, p < .001, 
ηp2 = .41), whereas no significant main e�ect was found for a typical person with 
low on-call stress (Fcond(8, 84) = .79, p = .617, ηp2 = .07). This means that the e�ect of 
condition (being on-call vs not being on-call) was stronger for participants who 
experienced being on-call as stressful. Fig. 2 provides a graphical presentation of 
the simulated interaction e�ects.

Actigraphy
The second Repeated Measures MANCOVA revealed no significant within-subject 
di�erences between the on-call night and the regular night on actigraphy measures 
(Fcond(5,82) = 0.21 , p = .96) and no significant interaction between condition and 
on-call stress (Fcond*stress(5,82) = 0.50 , p > .78). Table 4.2 shows the results of the 
univariate tests as well as means and standard deviations of the actigraphy sleep 
measures for both conditions.
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Figure 4.2 | Plots of the significant simulated interactions between condition and on-call 
stress for a) sleep quality, b) sleep problems, c) the number of awakenings, and d) WASO

4.5. DISCUSSION

So far, not much is known about the e� ect of being on-call on sleep. The few 
existing studies show that being on-call is related to impaired sleep, even if no 
actual call occurs (Torsvall et al., 1987; Torsvall and Åkerstedt, 1988; Wuyts et 
al., 2012). Although stress has been suggested to play a role in this relationship 
(Torsvall et al., 1987; Torsvall and Åkerstedt, 1988; Wuyts et al., 2012), this has not 
been studied so far. The aim of the present study was (i) to gain more insight into 
the relationship between being on-call and sleep, and (ii) to examine whether the 
experience of stress due to being on-call is a moderator in this relationship. In 
order to do so, an experimental study was conducted with a within-subject design 
including a simulated on-call night and a reference night. It was expected that 
sleep quality would be worse during the on-call night (H1), especially when being 
on-call is experienced as stressful (H2).

The results partly confirm these hypotheses. Based on actigraphy measures, 
no di� erences between the on-call night and the reference night were found. 
Previous studies using electroencephalogram (Torsvall and Åkerstedt, 1989) and 
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polysomnography (Torsvall et al. 1988; Wuyts et al., 2012) did find several significant 
di�erences between the on-call night and the reference night. Actigraphy has been 
validated against polysomnography with mixed results and it has been shown that 
actigraphic accuracy decreases with decreased subjective sleep quality (Van de 
Water et al., 2011), which might explain why we did not find significant di�erences. 
Further research is needed to gain more insight into the relationship between being 
on-call and objective indicators of sleep quality.

Even though actigraphy revealed no significant di�erences between the two 
nights, participants reported having more trouble falling asleep (i.e., longer SOL) 
waking up more o�en during the night, and spending more time awake (i.e., more 
WASO) during the on-call night than during the regular night. They also reported 
more sleep problems and a lower overall sleep quality, and felt less recuperated 
a�er the on-call night. These results are largely in line with previous research, in 
which negative e�ects of being on-call on several sleep parameters were found 
(Torsvall et al., 1987; Torsvall and Åkerstedt,1988; Wuyts et al., 2012). Unlike 
previous research, we additionally examined the o�en-assumed role of stress in 
the on-call – sleep association. The results show that the experience of stress due 
to being on-call moderated the relationship between being on-call on the one 
hand, and the number of awakenings, WASO, sleep problems, and overall sleep 
quality on the other hand. This means that the e�ect of being on-call on these 
sleep parameters was worse for those individuals who perceived being on-call as 
stressful (which was the majority of participants in the present study).

Summing up, the results show that the mere possibility of being called leads 
to lower perceived sleep quality, especially when being on-call is perceived as 
stressful. Furthermore, being on-call also leads to impaired recovery during 
the night, manifesting itself in not feeling refreshed the morning a�er. This may 
be worrisome in the long run, since sleep is a crucial recovery opportunity and 
recovery is crucial for well-being and health (Meijman and Mulder, 1998).

4.5.1. Strengths, limitations, and suggestions for future research
By investigating the role of stress in the relationship between being on-call and 
sleep, we believe that this study makes a valuable theoretical contribution. Even 
though it has been suggested that stress might explain why being on-call negatively 
a�ects sleep, this assumption has not been tested so far. The present study shows 
that stress moderates the relationship between being on-call and sleep.
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Ecological validity constitutes a second strength. To the authors’ knowledge, 
the present study was the first to investigate the e�ect of a ‘simulated o�site 
on-call period without an actual call’ outside the laboratory. The manipulation 
check showed that the on-call simulation was successful. Compared to previous 
laboratory studies, the on-call simulation in the present study was more realistic. 
First, resembling an actual o�site on-call duty, participants slept at home, in 
their own bed, and apprehended that they could be called on their mobile phone 
anytime during the night. Second, participants understood that, in case of a call, 
they had to get up and perform cognitive computer tasks for about 30 minutes. This 
is more comparable to an actual o�site on-call duty than tasks used in previous 
studies (e.g. Wuyts et al., 2012).

A third asset of the present study is the multimethod approach. Research has 
shown that both objective and subjective measurements of sleep provide valuable 
insights and are related to physical and mental health (e.g. Barone and Menna-
Barreto, 2011; Patel and Hu, 2008; Taylor, et al., 2005; Wolk et al., 2005).

Another strength is the sample size. Whereas previous experimental studies were 
conducted among very small samples, our sample included 96 participants. In 
addition, the experimental design provides valuable insights into the actual e�ects 
on sleep, and the use of diary questionnaires reduces the risk of recall biases.

The present study also has limitations. The first limitation is the short study period. 
Since, in practice, on-call periods o�en last longer than one night, an experiment 
with multiple reference and on-call nights (of which some include a call) is strongly 
recommended for future research. Furthermore, the short study period might have 
limited the accuracy of actigraphy measurements and might play a role in why 
no e�ects have been found (Van de Water et al., 2011). In the future, studies with 
similar designs could be conducted with actigraphy measures over a longer period, 
or with home-based polysomnography measures at participants homes (Bruyneel 
et al., 2010).

Another limitation is that participants were obliged to leave their phone on during 
the on-call night, but not during the reference night. As such, their sleep during the 
on-call night may have been disturbed by their phone (e.g. due to notifications or 
incoming calls). However, this is also the case during real on-call periods. A third 
limitation is that participants in the present study were students, not actual on-
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call workers. In future research, employees should be studied during actual on-call 
periods and days/nights o�.

4.6. CONCLUSION

The present study shows that being on-call has a negative e�ect on perceived 
sleep quality, especially when being on-call induces stress. This may be worrisome 
in the long run, since sleep is a crucial recovery opportunity and adequate 
recovery is important for well-being and health (Meijman and Mulder, 1998). Since 
o�site on-call work legally counts as free time, employees do not get additional 
recovery opportunities (e.g. extra free time), which might be needed in order to 
compensate for the impaired recovery during on-call nights. Future research 
is needed to examine under what circumstances being on-call is perceived as 
stressful, and whether feelings of stress can be counteracted (e.g. by means of 
stress-management trainings).
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5.1. ABSTRACT

The first aim of this study was to examine how (a) exposure to work, and (b) 
recovery experiences (detachment, relaxation, control) and the experience of 
stress due to unpredictability relate to day-level fatigue during an on-call period. 
The second aim was to investigate whether impaired quality of recovery time (i.e. 
lower relaxation, detachment, and control) mediates the link between on-call work 
and impaired well-being. In order to achieve this aim, a diary study was conducted 
among 106 employees with on-call periods that lasted 6 days or longer. The diary 
study had a within-subject design and consisted of two periods of six consecutive 
days each: (i) an on-call period, during which respondents worked during the 
working days and were on-call in-between the working days and 24 hours a day 
in the weekend, and (ii) an o�-call period, with normal working days without 
subsequent on-call obligations, and a weekend o�. With regard to the first aim, 
multilevel analyses revealed that relaxation and stress due to the unpredictability 
of being on-call were related to fatigue on a daily level, whereas exposure to work, 
psychological detachment and control were not. With regard to the second aim, 
the findings show that fatigue was higher, and that recovery experiences were 
lower during on-call periods than during o�-call periods, and that relaxation 
mediated the relationship between on-call work and fatigue.

88 | Chapter 5

binnenwerk_carla.indd   88 27-8-2020   14:50:24



5.2. INTRODUCTION

Flexible and irregular worktime arrangements are becoming increasingly common 
(Nijp, Beckers, Geurts, Tucker, & Kompier, 2012). Whereas phenomena such as shi� 
work, night work, overtime work, and worktime control have received considerable 
attention in scientific literature, relatively little is known about on-call work (Hall 
et al., 2016).

On-call work is a form of company-based flexibility o�en used to provide 24-hour 
service where full shi� coverage is deemed unnecessary, but where emergencies 
can occur that need to be immediately dealt with. Employees who are on-call 
have to be available for work during free time (o�site) and can be called to work if 
required by the employer (Nicol & Botterill, 2004). Since having employees on-call 
is less expensive than full shi�-coverage, it is an attractive form of scheduling to 
many organizations (Mabon, 1995). As a consequence, o�site on-call work occurs in 
a wide variety of occupations, such as firemen, police o�icers, doctors, midwives, 
utility workers, engineers, information technologists, and airline pilots (Nicol & 
Botterill, 2004; Schult & Tobsch, 2012).

In the Netherlands and other European countries, ‘o�site on-call work’ - the type 
of on-call work where employees do not have to remain at the work place – does 
not legally count as working time according to the worktime directives (Carly, 2007; 
Ministry of Social A�airs and Employment, 2010). This implies that employees do 
not have to be paid during their on-call shi�s, unless they are actually called to 
work. Furthermore, since o�site on-call periods are legally considered rest time, 
they can be scheduled in-between regular working periods (e.g. during evenings, 
nights, and weekends), and may therefore be at the expense of su�icient recovery 
from work.

Recovery is the process of psychophysiological unwinding (Geurts & Sonnentag, 
2006). According to E�ort-Recovery theory (Meijman & Mulder, 1998), e�ort 
expenditure at work leads to load reactions such as increased heartrate, blood 
pressure, and fatigue (Riese, Van Doornen, Houtman, & De Geus, 2004; Zijlstra 
& Sonnentag, 2006). During rest time, body and mind can recover and fatigue 
decreases (Sonnentag, 2001). In case of insu�icient recovery, psychobiological 
systems do not return to baseline levels, load reactions accumulate and this 
can, in the long term, lead to serious health problems, such as cardiovascular 
disease or even death (Kivimaki et al., 2006; Kivimaki et al., 2002). Allostatic load 
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theory (McEwen, 1998) helps to explain the link between the accumulation of load 
reactions and ill health. According to this theory, the prolonged activation of bodily 
stress systems (e.g. hypothalamic-pituitary-adrenal system and sympathetic-
adrenal medullary system; Geurts & Sonnentag, 2006; Nixon, Mazzola, Bauer, 
Krueger, & Spector, 2011) which is associated with chronic load reactions, has an 
inhibitory e�ect on the immune system, and thus a negative impact on health.

Previous research indeed suggests that o�site on-call work has a negative 
impact on indicators of recovery. A review by Nicol and Botterill (2004) revealed 
unfavourable associations between on-call work on the one hand, and stress, 
mental health and sleep problems on the other. In line with this, more recent 
studies have also shown that on-call work is related to negative outcomes such 
as increased distress (Heponiemi et al., 2008), need for recovery (Van de Ven et 
al., 2015), fatigue, work-home interference (Ziebertz et al., 2015), irritation and 
negative mood (Bamberg, Dettmers, Funck, Krahe, & Vahle-Hinz, 2012; Dettmers, 
Vahle-Hinz, Bamberg, Friedrich, & Keller, 2016), and decreased sleep quality 
(Wuyts et al., 2012; Ziebertz, Beckers, Van Hoo�, Kompier, & Geurts, 2017; Ziebertz, 
Beckers, Van Hoo�, Ruiters, Kompier & Geurts, 2020). However, the few existing 
studies have their limitations. They were mainly cross-sectional (Heponiemi et al., 
2008; Van de Ven et al., 2015; Ziebertz et al., 2015), relied on samples of specific 
occupations only (Bamberg et al., 2012; Heponiemi et al., 2008; Van de Ven et al., 
2015), or included small sample sizes (Bamberg et al., 2012; Wuyts et al., 2012). 
Furthermore, except for two studies conducted by Ziebertz and colleagues (2015; 
2020), most existing studies did not di�erentiate between characteristics of on-
call work and employees’ experiences of on-call work. The studies by Ziebertz and 
colleagues (2015; 2020) showed that the experiences of on-call work (such as the 
experience of stress due to unpredictability) are more predictive of well-being than 
just the characteristics of on-call work. Characteristics of on-call work include, for 
example, exposure to on-call work (i.e. the number of on-call shi�s, or the number 
of consecutive hours on-call), exposure to actual calls (i.e., the average number 
of calls during on-call shi�s), and working time during on-call shi�s (i.e. the time 
spent working following a call or the number of active on-call hours).

Both studies found a link between employees’ experiences of on-call work 
and fatigue, whereas on-call characteristics were not systematically related to 
fatigue. Nevertheless, the authors acknowledged that their measures of on-call 
characteristics were flawed, as these concerned assessments of the average 
characteristics of on-call work (e.g., the average number of calls per on-call 
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period), whereas such on-call exposure may actually vary substantially over 
on-call periods. Potential variations, however, cannot be taken into account 
when assessing average exposure to on-call work in cross-sectional studies, and 
retrospective self-report measures may be biased. In order to be able to draw clear 
conclusions about the relationship between characteristics and experiences of 
on on-call work and recovery indicators, diary studies in which participants keep 
track of their on-call hours, actual calls, working time and daily experiences are 
needed (Ziebertz et al., 2015; 2020). As such, the first aim of the present study is to 
investigate the day-level link between (a) exposure to work during on-call periods 
and (b) experiences of being on-call on the one hand, and recovery indicators on 
the other hand. The second aim of this study is to investigate whether unfavourable 
recovery experiences can explain the link between on-call work and recovery 
indicators.

In the current study, we focus on fatigue as a proxy for (insu�icient) recovery. 
Meijman and Mulder (1998) describe fatigue as a psychophysiological state 
that arises from e�ort expenditure at work. According to Buckworth, Dishman, 
O’Connor and Tomporowski (2013), fatigue refers to “a subjective feeling of having 
a reduced capacity to complete mental or physical activities” (p. 245). Fatigue is 
expressed in a sense of tiredness, lack of energy, exhaustion, and the lack of desire 
and ability to exert further e�ort (e.g.: Demerouti, Bakker, Geurts, & Taris, 2009; 
Hockey, 2013; Shen, Barbera, & Shapiro, 2006; Sonnentag & Geurts, 2009). Fatigue is 
considered a crucial indicator of the state of recovery in the sense that high fatigue 
can be regarded as sign of failed recovery.

5.2.1. Exposure to work during on-call periods in relation to fatigue (Aim 1a)
A denoting feature of on-call work is that employees can be called to work. Having 
to work during on-call shi�s means having to spend e�ort while simultaneously 
having less time for recovery during periods that are legally considered rest time. 
It can be expected that ‘working time’ during on-call shi�s directly and adversely 
a�ects recovery. However, the results of the existing studies do not allow for a 
clear conclusion on the e�ects of ’exposure to work’ during on-call periods. 
As mentioned above, a cross-sectional study (Ziebertz et al., 2015) found no 
associations between the monthly average of hours spent on-call, the average 
number of calls per on-call shi�, and the time spent working following a call on 
the one hand, and fatigue on the other. Similarly, another cross-sectional study 
(Ziebertz et al., 2020) showed that neither the prevalence of on-call shi�s with calls, 
nor the average number of calls or the average working time during on-call shi�s 
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were related to recovery indicators. A diary study revealed that being called was 
negatively related to mood, but not to the cortisol awakening response (Dettmers 
et al., 2016). Another diary study (Bamberg et al., 2012) showed that on-call work 
was related to decreased well-being irrespective of whether or not employees 
were called. In the present diary study, we aim to investigate the role of on-call 
characteristics (i.e. work exposure during on-call periods) in more detail. Unlike 
previous diary studies, we not only assessed the presence or absence of calls, but 
also the number of calls per on-call shi�, the time spent working and the working 
demands. We base our hypotheses on theory rather than on the inconsistent 
results of previous studies. In line with the assumptions of E�ort-Recovery theory 
(Meijman & Mulder, 1998), we expect that, during on-call periods, higher actual 
work exposure will be unfavourably related to fatigue. A�er all, a call to work 
implies an interruption of the rest time. The longer and the more o�en one has 
to work, the shorter the available rest time. If employees are called to work, they 
also have to expend e�ort. The more demanding the work is, the more e�ort an 
employee has to exert. Thus, a call may increase the need for recovery while at 
the same time decreasing the potential time for recovery, which can be expected 
to result in higher fatigue. Therefore, we expect:

Hypothesis 1: The number of calls (H1a), the work duration following a call (H1b), 
and the on-call work demands (H1c) show a positive day-level relation with fatigue 
during the on-call period.

5.2.2 On-call experiences in relation to fatigue (Aim 1b)
Previous studies on on-call work have shown that when studying the link between 
on-call work and well-being, employees’ experiences of their on-call periods 
should be taken into account (Ziebertz et al., 2015; 2017; 2020). This is in line with 
the literature on recovery from work stating that not only the quantity (i.e., the 
length) of recovery time, but also the quality of recovery (e.g.: Etzion, Eden, & 
Lapidot, 1998; Lounsbury & Hoopes, 1986) is important for well-being.

Based on E�ort-Recovery theory (Meijman & Mulder, 1998), mood regulation 
literature (Parkinson and Totterdell; 1999), and Conservation of Resources theory 
(Hobfoll, 1989), Sonnentag and Fritz (2007) proposed psychological experiences 
during off-job time that contribute to successful recovery. These recovery 
experiences comprise experiences such as the level of psychological detachment 
from work, relaxation, and a feeling of control over leisure time. Psychological 
detachment refers to the sense of being away from the work situation and implies 
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refraining from work activities and not thinking about work (Etzion et al., 1998; 
Sonnentag & Fritz, 2007). Research has shown that a lack of mental detachment 
(i.e., remaining cognitively occupied with work) relates to negative recovery-related 
outcomes such as fatigue, work-home interference, and emotional exhaustion 
(e.g.: Sonnentag, 2011; Sonnentag & Bayer, 2005; Sonnentag, Kuttler & Fritz, 2010). 
Relaxation is characterized by low sympathetic activation and high positive a�ect, 
and has been shown to be positively related to recovery (Sonnentag, Binnewies, 
& Mojza, 2008; Sonnentag & Fritz, 2007; Van der Klink, Blonk, Schene, & Van Dijk, 
2001). Control refers to the degree to which a person can decide not only what to do 
during leisure time, but also when and how (Sonnentag & Fritz, 2007). Research has 
shown that the experience of control is positively related to indicators of recovery 
(Bandura, 1997; Hahn, Binnewies, Sonnentag, & Mojza, 2011; Larson, 1989).

Summing up, recovery experiences such as detachment, relaxation, and control 
are closely linked to indicators of recovery from work. It is conceivable that on-call 
work periods limit employees’ possibilities to experience detachment, relaxation 
and control, even in the absence of an actual call. That is, it has been suggested 
that one requirement for psychological detachment is a clear separation between 
work and non-work domains (Park et al., 2011). In case of being on-call, there 
is no clear separation. Even though employees may be in a non-work domain 
(e.g., at home), they have to be available and can be called any time. On-call work 
involves low control in terms of high unpredictability, as it is uncertain whether 
or not an employee will actually be called to work, and when such a potential 
call will occur. Unpredictability (low control) can be a stressor (McGrath, 1976), 
and may compromise both relaxation and psychological detachment from 
work. Furthermore, on-call work o�en comes with restrictions and obligations. 
For example, employees have to take their phone everywhere, have to be ready 
to go to work at all times, are obliged to stay within a certain radius from their 
workplace and have to abstain from alcohol. These restrictions and obligations 
can be expected to a�ect employees’ feelings of control over their leisure time.

So far, on-call work has hardly been studied from the perspective of recovery 
experiences. Notable exceptions are studies by Dettmers (2017) and Dettmers 
and colleagues (2016) who indeed showed that psychological detachment and 
control were lower during an on-call period than during free time in a regular 
working period. Furthermore, a recent cross-sectional study (Ziebertz et al., 2020) 
has shown that recovery experiences during on-call periods are related to fatigue. 
In the present study, we aim to investigate this link on a daily basis. We expect that 
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on day-level, psychological detachment, relaxation, and control during evening 
and weekend on-call shi�s are negatively related to fatigue at bed time. Another 
experience that may cause fatigue is stress due to unpredictability. Two previous 
cross-sectional studies have shown that stress due to unpredictability is related to 
fatigue during on-call periods (Ziebertz et al., 2015; 2020). Therefore, we expect the 
experience of stress due to the unpredictability to be positively related to fatigue. 
Summing up, we expect:

Hypothesis 2: During an on-call period, psychological detachment (H2a), relaxation 
(H2b), control (H2c), are negatively, and the experience of stress due to the 
unpredictability (H2d) is positively related to fatigue on a day-level.

5.2.3. Recovery experiences as mediators between on-call work and fatigue 
(Aim 2)

Whereas the first aim of this study is to examine how (a) exposure to work during 
on-call periods, and (b) recovery experiences (detachment, relaxation, control) 
and the experience of stress due to unpredictability relate to day-level fatigue 
during an on-call period, the second aim is to investigate whether impaired quality 
of recovery time (i.e. lower relaxation, detachment, and control) mediates the 
link between on-call work and impaired well-being1. More specifically, we aim 
to investigate whether fatigue is higher during on-call periods than during o�-
call periods, and whether this can be explained by more unfavourable recovery 
experiences during the on-call period.

A recent study by Dettmers and colleagues (2016) revealed that control mediates 
the relationship between on-call work and mood, but further research is needed to 
reveal whether this finding can be considered robust and holds for other indicators 
of recovery as well. We strive to examine recovery experiences as mediating 
mechanisms in the relationship between on-call work and fatigue by means of a 
within subject design (including a comparison of an on-call period and a regular 
working period without on-call work). Based on the presumed negative association 
between on-call work and detachment, relaxation and control, and based on 
the negative relationships between these recovery experiences and fatigue, we 
propose that:

1It should be noted that stress due to the unpredictability of being on-call is an on-call specific ex-
perience that cannot be assessed during o�-call periods and is therefore not included as potential 
mediator.
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Hypothesis 3: Fatigue is significantly higher during an on-call period than during 
a regular working period and psychological detachment (H3a), relaxation (H3b), 
and control (H3c) mediate this unfavourable relationship between on-call work 
and fatigue.

5.3. METHOD

5.3.1. Procedure, study design, and participants
Data were collected by means of a within-person diary design. The diary study 
consisted of two periods of six consecutive days each: (i) an on-call period, during 
which respondents worked during the working days and were on-call in-between 
the working days and 24 hours a day in the weekend, and (ii) an o�-call period, with 
normal working days without subsequent on-call obligations, and a weekend o�. 
Both periods started either on a Saturday or Tuesday, depending on respondents’ 
work schedules, and thus included four working days and two days in the weekend. 
Each respondent thus provided data during an on-call period and during an o�-call 
period (= normal workweek).

Each day, participants received an email with a link to an online questionnaire. 
Participants were instructed to fill in the questionnaire before going to bed. In 
order to enhance compliance, participants could also sign up for SMS-reminders, 
which were sent 15 minutes before the individual bed times. Daily questionnaires 
could be filled in on a computer, tablet or phone and took approximately 5 minutes 
to complete.

The sample of the present study was drawn from the sample of a previous large-
scale cross-sectional survey study (Ziebertz et al., 2020). In order to be eligible for 
participation in the diary study, employees’ schedules needed to contain periods 
that met the requirements for the on-call period (four working days with day 
shi�s, followed by an on-call shi� during evening and night, and 24 hour on-call 
shi�s on Saturday and Sunday) and the o�-call period (four normal working days 
and a weekend without on-call or other work obligations). When signing up for 
participation, employees could select two corresponding periods based on their 
planned work schedules, both starting either on Tuesday or Saturday. The order 
of the periods varied, depending on participants’ schedule and availability during 
the study period.
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An invitation to participate in the present study and information about these 
inclusion criteria was sent to 627 employees who had participated in the cross-
sectional survey study and consented to being approached for further studies. 
Of the 164 sign-ups, 118 met the inclusion criteria. Eventually, 106 employees 
participated in the study2.

About 9% of the participants completed diaries on 5 days or less. About 20% 
filled in diaries on 10 or 11 days. All twelve diaries were completed by 42.5% of 
the participants. The total number observations was 889. For the on-call period, 
the number of observations was 495.

5.3.2. Measures
Fatigue

Momentary fatigue was assessed with a single item: “How fatigued to you currently 
feel?” (Van Hoo�, Geurts, Kompier, & Taris, 2007). Respondents were asked to 
provide their answer on a scale from 1 (not at all) to 10 (extremely).

Recovery experiences
Recovery experiences during the evening/weekend-day were measured with a 
shortened version of the Recovery Experience Questionnaire (REQ; Sonnentag 
& Fritz, 2007). Two items of the subscales psychological detachment from work, 
control, and relaxation were included in the questionnaire. The items were adjusted 
to the day-level and the type of day “During the past evening” (working day) or 
“During this day” (day o�). Example items are “…I did not think about work at 
all” (psychological detachment), “…I decided for myself how I wanted to spend 
my time” (control), and “…I was able to relax”. Answer categories ranged from 1 
(totally disagree) to 5 (totally agree).

Stress due to unpredictability
 During the on-call period, participants were asked to indicate on a scale from 1 
(not at all) to 10 (extremely) how stressful it had been not to know whether or not 
they would be called (on-call stress).

On-call characteristics
During the on-call period, exposure to work during the evening-/weekend- on-call 
shi� was assessed with three items in the evening questionnaire. The number of 

2Twelve individuals cancelled their participation due to personal circumstances or changes in their 
work schedule.
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calls was assessed with a single item: “How o�en have you been called during this 
evening?” (on weekdays) or “How o�en have you been called today?” (on weekend-
days). In case the answer was larger than 0, participants were also asked how much 
time they spent working (work duration during on-call periods; in minutes) and how 
demanding the work was that they had to do (on-call demands; on a scale from 1 
(not at all) to 10 (extremely)).

Control variables
The number of hours participants had worked during the day (work hours) and 
the type of day (0 = weekend day, 1 = week day) were included in the analyses as 
control variables.

5.3.3. Statistical analyses
To account for the nestedness of repeated daily measurements within individuals, 
all hypotheses were tested using multilevel path modelling with ML estimation in 
Mplus 7.4 (Muthén & Muthén, 2015). Intra-class correlations ranged from 45% to 
82%, indicating that 45-82% of variance in the variables under study was on the 
day-level (within individuals), thereby supporting the use of multilevel analyses.

Our study variables contained variance both at the within-person (i.e., Level 1: Non-

call vs. o-call = 889 daily measurements, Non-call = 459 daily measurements) and between-
person (i.e., Level 2: N = 102 participants) level, and thus associations between 
variables were modelled on both the within and between level (cf. Binnewies, 
Sonnentag, & Mojza, 2010). The control variable ‘day type’ was entered as a dummy 
variable (0 = weekend day, 1 = weekday) and ‘work hours per day’ were centred 
around the person-mean (cf. Aguinis, Gottfredson, & Culpepper, 2013). All other 
variables were not centred as they were modelled on both levels.

To test hypotheses 1 and 2, one multilevel model was estimated, based on the data 
obtained during the on-call period. Pathways from the three indicators of exposure 
to work during the on-call period (i.e., number of calls, on-call duration and on-
call demands during on-call period) and the recovery experiences psychological 
detachment, relaxation, and control to fatigue were modelled. In addition, stress 
due to unpredictability of being called during the on-call period was modelled 
to be related to fatigue. To evaluate robustness of results, we examined whether 
results of the estimated model remained identical when including pathways from 
the control variables day type and work hours to fatigue.
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Two models were estimated to test hypothesis 3 of this study. We hypothesized full 
mediation of on-call work via the recovery experiences psychological detachment, 
relaxation, and control to fatigue. Thus, Model 1 only included the paths from 
on-call work (as a dummy variable: 0 = o�-call, 1 = on-call) to the three recovery 
experiences and from the recovery experiences to fatigue. To examine if on-call 
work was also directly related to fatigue, we added the direct e�ect from on-call 
work to fatigue in Model 2. Again, to examine the robustness of our results, we 
examined whether the estimates in the model remained identical when including 
pathways from the control variables day type and work hours to fatigue.

In all models, model fit was assessed with the root mean square error of 
approximation (RMSEA) comparative fit index (CFI), and standardized root mean 
square residual (SRMR). RMSEA values below .07, CFI values above .95, and SRMR 
values below .08 indicate acceptable model fit (Hu & Bentler, 1999; Steiger, 2007).

5.4. RESULTS

Below our results are discussed. Minimum and maximum values, means, and 
standard deviations are presented in Table 5.1 and correlations in Table 5.2 (o�-
call period) and Table 5.3 (on-call period).

Where possible standardized estimates are reported. Given our focus on day-level 
relations we only report within-level results, even though most pathways were 
modelled on the within- and between-level.

Table 5.1 | Descriptive statistics of all study variables during on-call and o�-call period

ICC
On-call O�-call

Min Max M SD Min Max M SD
Fatigue (1-10) 0.35 2.60 8.80 6.23 1.31 2.17 8.33 5.71 1.38
Detachment (1-5) 0.29 1.42 5.00 2.83 0.79 1.83 5.00 3.80 0.69
Relaxation (1-5) 0.23 1.67 5.00 3.42 0.71 3.10 5.00 4.11 0.46
Control (1-5) 0.24 1.00 5.00 3.02 0.90 3.13 5.00 4.21 0.46
On-call stress (1-10) 0.18 1.00 9.00 5.01 2.22
Number of calls 0.27 0.00 4.17 0.61 0.89
Duration (min.) 0.55 3.00 900.00 150.28 172.63
On-call demands 
(1-10)

0.18 1.00 8.40 4.90 1.81

Note: ICC = intra-class correlation, M = mean, SD = standard deviation.
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 Table 5.2 | Correlations between main variables (o�-call)

1 2 3 4
1. Fatigue -.08 -.15 -.19

2. Detachment -.06 .68** .71**

3. Relaxation .20** .43** .93**

4. Control -.14* .31** .59**

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
Note: Upper diagonal = Correlations at the between level, lower diagonal = correlations 
at the within level

Table 5.3 | Correlations between main variables (on-call)

1 2 3 4 5 6 7 8
1. Fatigue  -.37*  -.21  -.37**  .26*  .22  .03  .37*

2. Detachment  -.10  .83**  .85**  -.51**  -.41**  -.22  -.43*

3. Relaxation  -.27**  .52**  .78**  -.50**  -.33  -.35*  -.39

4. Control  -.18**  .57**  .67**  -.49**  -.26*  -.32*  -.36

5. On-call stress  .26**  -.19**  -.20**  -.27**  -.01  .23  .29

6. Number of calls  .17**  -.28**  -.39**  -.41**  .27**  .20  -.04

7. Duration  .08  -.29**  -.32**  -.28**  .28**  .44**  .54**

8. On-call demands  .11  -.03  -.20**  -.25**  .30**  .22**  .40**

**. Correlation is significant at the 0.01 level (2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
Note: Upper diagonal = Correlations at the between level, lower diagonal = correlations 
at the within level

5.4.1. Exposure to calls and on-call experiences in relation to fatigue (Aim 1)
The first aim was twofold. We aimed to zoom in on the on-call period to investigate 
the relationship between a) characteristics of on-call work and b) and experiences 
of on-call work on the one hand, and fatigue on the other hand.

To examine whether on-call characteristics, on-call recovery experiences, and 
stress due to unpredictability are associated with fatigue on a day-level during a 
given on-call period (Aim 1a and 1b), all predictors were simultaneously entered in 
one model. This model was fully saturated and thus fit indices were not informative 
(χ2(0) = 0.000, CFI = 1.000, RMSEA = .000, SRMRwithin = .000, SRMRbetween = .001).
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Results are presented in Figure 5.1 and reveal that the number of calls during 
a given on-call period, the duration of on-call work, and on-call demands were 
not significantly related to fatigue on a day-level during the same on-call period. 
Thus, contrary to our expectations, receiving more calls during an on-call period, 
a longer duration of actual on-call work and higher on-call demands were not 
associated with higher levels of fatigue. These results do not support hypotheses 
1a, 1b, and 1c.

Moreover, results show that while being on-call, the recovery experience 
relaxation was negatively associated with day-level fatigue, while stress due to 
unpredictability of being called was positively related to this recovery indicator. The 
recovery experiences psychological detachment and control over leisure time were 
not significantly related to day-level fatigue. Participants who report lower levels 
of relaxation during an on-call period and who experience higher levels of stress 
due to unpredictability of being on-call seem to experience higher subsequent 
fatigue at bedtime, whereas the experience of psychological detachment and 
control over leisure time during on-call periods did not appear to matter for fatigue 
at bedtime. When including the control variable day type and work hours, these 
results remained the same and thus seem to be robust. Therefore, our results 
support hypotheses 2b and 2d, but do not support hypotheses 2a and 2c.
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Note: *p < .05; **p < .01. All predictors were significantly correlated with each other on 
the within-level (range of correlations between -.41 and .67) except on-call demands and 
detachment (r = -.027, p = .744).

Figure 5.1 | Multilevel model to test Aim 1a and 1b

5.4.2. Recovery during on-call versus o� -call periods (Aim 2)
The second aim of this study was to compare employees’ levels of fatigue during an 
on-call period to their levels of fatigue during an o� -call period and to investigate 
whether impaired quality of recovery time (i.e. lower relaxation, detachment and 
control) can explain the link between on-call work and fatigue. We expected that 
fatigue would be higher during the on-call period and that this could be explained 
by less favourable recovery experiences during the on-call period, specifically the 
experience of lower psychological detachment, relaxation, and control over leisure 
time. As can be seen in Table 5.1, fatigue was significantly higher during the on-call 
period compared to the o� -call period (t(85) = 4.41, p < .001). Mean scores (see Table 
5.1) on the recovery experiences were lower during the on-call period compared 
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to the o�-call period: tpsychological detachment(82) = -9.46, p < .001; trelaxation(82) = -8.02, p < 
.001; tcontrol(82) = -10.58, p < .001.

Guided by our hypotheses, we estimated a full mediation model in Model 1. Results 
are presented in Figure 5.2. As every participant had both on-call and o�-call 
measurements, the variable on-call work did not contain variance on the between-
level. Therefore, this variable was only modelled on the within-level. Again, the 
model was almost fully saturated and consequently fit indices were not informative 
(χ2(1) = 0.358, CFI = 1.000, RMSEA = .000, SRMRwithin = .004, SRMRbetween = .000)

Results show that being on-call on a given day was associated with lower 
psychological detachment, relaxation, and control over leisure time during the 
same day. Of these three recovery experiences, relaxation was significantly and 
negatively related to subsequent fatigue. As the other two experiences were not 
significantly related to fatigue, they could not act as mediators in the relationship 
between on-call work and this indicator of recovery. To examine whether 
relaxation indeed mediated the association between on-call work and fatigue, 
the indirect e�ect was calculated with Bayesian estimation in Mplus 7.4 using 
the default starting values. Results of this analysis revealed a significant indirect 
relationship between on-call work and fatigue through relaxation (unstandardized 
estimate  =  .330, 95% CI [.186-.485], p < .001). Participants appear to be more 
fatigued while being on-call compared to being o�-call and this was explained by 
their lowered level of relaxation.

In Model 2 the the direct path from on-call work on fatigue was included. The 
Model was now fully saturated and fit indices were non-informative (χ2(0) = 0.000, 
CFI = 1.000, RMSEA = .000, SRMRwithin = .000, SRMRbetween = .000). The indirect path 
from on-call work versus o�-call work to fatigue was not significant (estimate = .078, 
p =  .549). Be on-call or not was not related to fatigue while controlling for the 
recovery experiences, but was only related to fatigue through relaxation.

When including the control variable day type and work hours, results remained 
the same and thus seem to be robust. Based on these results hypothesis 3b was 
supported, whereas hypotheses 3a and 3c were not.
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Note: *p < .05; **p < .01. Only significant paths are shown in the figure.

Figure 5.2 | Full mediation multilevel model to test Aim 2

5.5. DISCUSSION

Since o� site on-call work is legally considered rest time, employees need to be 
able to recover from work during their on-call periods. Daily recovery is important 
in order to prevent that load reactions such as fatigue accumulate, which can 
lead to ill health. Therefore, the overall goal of this study was to gain more insight 
into the implications of on-call work with regard to fatigue as indicator of lack of 
recovery. More specifically, the first aim was to investigate how characteristics and 
experiences of o� -site on-call work relate to daily fatigue. The second aim was to 
compare recovery experiences and fatigue during on-call periods with recovery 
experiences and fatigue during o� -call periods, and to examine whether recovery 
experiences explain the anticipated link between o� site on-call work and fatigue.

Our findings did not support hypothesis 1. In contrast to our expectations, we 
found no significant day-level relationships between the number of calls, the time 
spent working, and the demands of the work following a call on the one hand, and 
subsequent fatigue at bedtime on the other hand. Although these results are not 
what one would expect based on E� ort-Recovery theory, they are in line with the 
findings of previous studies (Bamberg et al., 2012; Dettmers et al., 2016; Ziebertz et 
al., 2015; 2020). One possible explanation is that exposure to calls in this study was 
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not su�iciently high to impair recovery time significantly. The average day-level 
work duration (about 150 minutes) and the average number of calls (0.61) might 
not a�ect bedtime fatigue on the short term. Another explanation, which is also 
suggested in previous studies (Ziebertz et al., 2015; 2017; 2020), is that other factors 
(e.g. on-call experiences) may be more important in the prediction of daily fatigue.

In line with this, our second hypothesis stated that the experiences of (a) 
psychological detachment, (b) relaxation, and (c) control during evening and 
weekend on-call shi�s would be negatively related to fatigue at bedtime, and 
that (d) the experience of stress due to the unpredictability of being on-call 
would be positively related to fatigue at bedtime. Findings showed that neither 
day-level psychological detachment, nor control over leisure time were related 
to daily fatigue. Therefore, hypotheses 2a and 2c were not supported. Relaxation 
during on-call shi�s was found to be negatively related to bedtime fatigue, and 
the experience of stress due to the unpredictability of being on-call was positively 
related to bedtime fatigue, thereby supporting hypotheses 2b and 2d. The latter 
result is in line with previous studies on on-call experiences (Ziebertz et al., 2015; 
2017; 2020) in which the experience of stress due to unpredictability was linked to 
negative outcomes. Recovery experiences such as relaxation, detachment, and 
control during on-call periods had previously not yet been examined in relation 
to fatigue. Whereas previous studies found links of psychological detachment 
and control with mood and emotional exhaustion (Dettmers, 2017; Dettmers 
et al., 2016), the present study reveals relaxation as a key recovery experience 
associated with subsequent fatigue. That psychological detachment and control 
were not related to fatigue in the current study might be explained by the relatively 
high correlations between the recovery experiences. However, it might also be 
that detaching mentally and feeling in control are more important for a�ective 
well-being (e.g. mood), and that relaxation is more important for (preventing or 
reducing) fatigue.

The second aim of the present study was to investigate whether impaired quality 
of recovery can explain the link between on-call work and impaired well-being. We 
expected that fatigue is higher during on-call periods than during o�-call periods, 
that recovery experiences would be less favourable during the on-call period, and 
that the latter would explain the link between on-call work and fatigue (hypothesis 
3). Indeed, employees were more fatigued during the on-call period, felt less able 
to psychologically detach and to relax, and experienced less control over their 
leisure time during their on-call period than during their o�-call period. However, 
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only relaxation mediated the relationship between on-call work and daily fatigue. 
This means that during the on-call period, employees found it more di�icult to 
relax, and the impaired relaxation in turn was linked to higher levels of fatigue. To 
our knowledge, there are only two previous studies in which recovery experiences 
(detachment, control) were examined as potential mediators between availability 
for work and well-being (Dettmers, 2017; Dettmers et al., 2016). However, our study 
was the first to also include relaxation. Based on current findings and previous 
studies, recovery experiences seem to play a role in the link between on-call 
work and fatigue, but further research is needed to establish the robustness of 
findings and to gain more insight into the role of the di�erent recovery experiences 
in relation to di�erent aspects of well-being and health.

Summing up, in line with previous cross-sectional research (Ziebertz et al., 2015; 
2020), the results of the present diary study suggest that on-call work is a risk factor 
for day-level fatigue. Our findings reveal that employees have more di�iculty to 
relax and to psychologically detach, and feel less in control of their leisure time 
during on-call periods than during o�-call periods. Lower relaxation seems to 
explain the link between being on-call and higher subsequent fatigue. Finally, our 
study shows that unfavourable on-call experiences (lower relaxation and higher 
stress due to unpredictability) seem to be more important for subsequent fatigue 
than actual exposure to work during on-call periods.

5.5.1. Strengths, limitations and recommendations for future research
We believe that the current study adds to the literature in various ways. This is 
the first study to compare fatigue as indicator of insu�icient recovery during o�- 
and on-call periods, and to examine the mediating role of recovery experiences. 
Furthermore, this is the first day-level study in which a clear distinction was made 
between exposure to on-call work on the one hand, and employees experiences of 
being on-call on the other hand. The diary design allows to assess all variables on 
a daily basis, thereby minimizing the risk of retrospection bias. This is especially 
advantageous with regard to the number of calls, and the time spent working 
following a call. Finally, the present study is the first study in which three key 
recovery experiences (psychological detachment, control, and relaxation) were 
studied together in the context of o�site on-call work.

The present study has some limitations that need to be considered when 
interpreting the results. First, at a day-level, all variables were assessed at the 
same time (at bedtime), which prevents strong conclusions about the temporal 
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sequence of events (‘chain of causality’). However, the questions were framed as to 
refer to di�erent times. Whereas questions about exposure to calls and experiences 
of being on-call were posed with regard to the preceding evening, (or, on days o�, 
with regard to the entire day), fatigue was assessed as the current state of fatigue 
(‘fatigue at bedtime’). This way of framing increases the chance that answers 
about predictors concern a di�erent (‘preceding’) timeframe than answers about 
the outcome variable fatigue. However, to ensure temporal separation between 
measurements of predictors and outcomes, future on-call diary research might 
examine whether on-call experiences a�ect recovery during the night and fatigue 
on the next day.

A second limitation is the exclusive reliance on self-report measures. Although 
Spector (2006) has shown that potential issues related to subjective measures such 
as social desirability and retrospection bias are less problematic than previously 
thought, future research may benefit from a multi-method approach including 
employers’ data on the number and duration of calls and physiological measures 
of recovery (e.g. cortisol, adrenaline, heartrate).

A third issue may be the use of single-items to assess fatigue, exposure to on-call 
work and on-call stress. However, a diary study is quite demanding for participants. 
Since they have to fill in questionnaires every day on 12 days, there is always a 
trade-o� between the length of the questionnaire and the response rate. We chose 
for compact diaries as shorter questionnaires are more user-friendly, which makes 
it more likely that participants stay engaged in the study. Furthermore, Van Hoo� 
et al. (2007) have shown that a single-item fatigue measure o�ers a valid way to 
assess daily fatigue.

Fourth, the present study focused on employees with on-call periods of at least 
six days. Future research is needed to investigate well-being for di�erent lengths 
of on-call shi�s. Although it is likely that recovery experiences are comparable for 
on-call periods shorter than six days, it might be that shorter periods are less tiring. 
However, in the present study, additional analyses revealed that controlling for day 
number does not change the results. Besides di�erent lengths of the on-call period, 
future research should examine, or at least control for the frequency of on-call 
periods. The present study shows that a single on-call period is associated with 
increased fatigue, but we did not assess how o�en employees have such on-call 
periods. From an e�ort-recovery perspective (Meijman & Mulder, 1998), the more 
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o�en employees are on-call (and the more o�en recovery is impaired), the more 
likely it is that load reactions accumulate.

5.6. CONCLUSION

On-call obligations require employees to be available for work during periods that 
are legally considered rest time. Therefore, the question arises to what extent 
employees can recover during rest periods in which they are on-call. The present 
study shows that being on-call is related to unfavourable experiences such as 
reduced relaxation and stress due to unpredictability, which in turn are related 
to fatigue. Furthermore, the study shows that fatigue is higher, and recovery 
experiences are lower during on-call periods than during o�-call periods. This 
indicates that employees have more di�iculty recovering from work while being 
on-call. Therefore, it can be concluded that recovery during on-call periods is less 
favourable than recovery during actual rest time. This contradicts the legal status 
of on-call periods as ‘recovery time’. If these findings show to be robust, this may 
justify to reconsider the legal status of on-call duties as ‘rest time’ in worktime 
directives.
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6.1. INTRODUCTION

‘On-call’ work refers to work done on a ‘as needed basis’, meaning that employees 
must be available at certain times to be called into work if required by the employer. 
This form of scheduling is o�en used to provide 24-hour coverage on 7 days a week 
in facilities where emergencies can occur that need to be immediately dealt with, 
but where the volume of evening, night and weekend work does not necessitate 
full shi� coverage (Nicol & Botterill, 2004). Since having employees on-call is less 
expensive than full shi�-coverage, it is an attractive form of scheduling to many 
employers (Mabon, 1995).

‘O�site’ on-call work refers to the type of on-call work where employees do not 
have to stay at the workplace, but have to be available during their on-call shi�s. 
As such, it is di�erent from standby duty or on-site on-call work, where employees 
have to stay at the workplace while waiting for a call. Furthermore, o�site on-
call work is di�erent from work on demand (e.g. temporary work and zero-hour 
contracts) as o�site on-call work occurs on top of regular working hours whereas 
in the case of work on demand, employees work only when called.

According to Dutch working hours legislation (Ministry of Social A�airs and 
Employment, 2010), o�site on-call work counts as rest time. Only if an employee 
is called to work, the time spent working counts as working time. Since o�site on-
call periods o�icially count as rest time, they can be scheduled in-between regular 
working times, i.e., during periods that are intended for recovery from work (e.g., 
evenings, nights, and weekends). According to E�ort-Recovery theory (Meijman & 
Mulder, 1998), recovery is necessary to prevent the accumulation of load e�ects 
(e.g., enduring fatigue), which, on the long term, may lead to ill health. Indeed, 
previous research has consistently shown that recovery is crucial for sustaining 
favourable well-being and health (e.g.: Geurts, Beckers, & Tucker, 2014; Geurts & 
Sonnentag, 2006; Kivimaki, Leino-Arjas, et al., 2006; Kivimaki, Virtanen, et al., 2006; 
Sluiter, Frings-Dresen, Van der Beek, & Meijman, 2001). Considering the importance 
of recovery from work, the question arises whether employees can actually recover 
during o�site on-call shi�s.

Previous studies on o�site on-call work suggest that this may not be the case (e.g. 
Nicol & Botterill, 2005; Arnedt, Owens, Crouch, Stahl & Carskadon, 2005; Bamberg 
et al., 2012; Emmet, Dovey & Wheeler, 2013; Tucker et al., 2010; Van der Ven et 
al., 2015). However, the number of studies on on-call work and recovery is still 
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scarce, and most previous studies were either underpowered, had low external 
validity, and/or included suboptimal study designs. Besides these statistical and 
methodological drawbacks, previous research also hardly paid attention to the 
characteristics of o�site on-call work, and employees’ experiences of being on-call. 
Therefore, the overall goal of this dissertation was to gain deeper insight into the 
characteristics (e.g., exposure to on-call work and number of calls) and experiences 
(e.g., stress due to the unpredictability and relaxation) of o�site on-call work, as 
well their respective associations with recovery-related well-being.

In this final chapter, the findings of the conducted studies are presented in section 
6.2. The assets and limitations, as well as avenues for future research on o�site on-
call work are discussed in section 6.3. The practical implications are presented in 
section 6.4. The closing statement includes an overall conclusion and a statement 
of what I believe is the main contribution of this dissertation (section 6.5.).

6.2. MAIN FINDINGS

Although the number of studies on o�site on-call work has increased over the last 
decade, little is known about the actual characteristics of this work arrangement. 
Moreover, information is lacking about, for example, how much time employees 
spend working following a call, whether they have to travel to work or can solve 
problems from home, or whether (and how) their on-call shi�s and actual calls 
are being compensated. Similarly, little is known about how (Dutch) employees 
experience their o�site on-call shi�s. Therefore, one of the aims of this dissertation 
was to gain insight into characteristics and experiences of o�site on-call work in 
the Netherlands, and the e�ects on employee well-being.

6.2.1. Characteristics and experiences of o�site on-call work (Research 
questions 1 and 2)

Study 1 (Chapter 2) and Study 2 (Chapter 3) show that there is large variation in 
on-call characteristics. In Study 1, the mean number of actual monthly working 
hours during on-call time was 14 hours and ranged from 0 to 180. In Study 2, the 
mean duration of calls was measured: the time spent working a�er a call ranged 
from 0 to 10 hours, with an average of almost 2 hours. In Study 1, almost 25% of the 
employees indicated that they are usually not called. In Study 2, this percentage 
was lower (10%). Both studies, however, show that the majority of employees 
reports to be called at least once. Furthermore, Study 2 shows that, in case of a 
call, most on-call workers have to commute to their workplace or client, and only 
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a minority can work from home. Most employees in this study were compensated 
for being on-call, with the majority being compensated financially.

With regard to the experiences, all studies show that many employees experience 
their o�site on-call duties negatively. Study 4 shows that general recovery 
experiences are lower during on-call periods than during periods without on-call 
obligations. With regard to the on-call specific experiences, the results show that 
even though the exact percentages vary over the di�erent studies, a considerable 
part of on-call workers experiences stress and restrictions, and finds it di�icult to 
relax while being on-call. The results of Study 2, the larger study of the two cross-
sectional studies, are more negative than those of Study 1. The largest di�erences 
were in the percentages of employees who felt stressed due to the unpredictability 
while being on-call, and who experienced their on-call work as demanding. In 
Study 2, those percentages were around twice as high as in Study 1. Also, the 2017 
participants in Sudy 2 reported, on average, to feel more restricted and less relaxed 
than the 157 participants in Study 1.

Although most employees who participated in the studies in this dissertation 
did receive a financial compensation for being on-call, around half om them was 
dissatisfied with this compensation. According to Siegrist’s (1996) E�ort-Reward 
Imbalance model, a perceived imbalance between perceived e�ort expenditure 
and the rewards received for this e�ort expenditure may cause sustained strain 
reactions. In other words, working (or being available for work) without receiving 
satisfying appreciation (in terms of i.e. money, esteem, free time) can lead to stress 
and ill health.

Summing up, while the frequency and length of on-call shi�s varies considerably, 
the majority of on-call workers is called regularly and being on-call is a negative 
experience for many.

6.2.2. Characteristics and experiences of o�site on-call work in relation to 
recovery and well-being (Research questions 3, 4 and 5)

Besides gaining insight into characteristics and experiences of o�site on-call 
work, the other key aim of this dissertation was to investigate the relation of these 
characteristics and experiences with recovery and well-being.

The first two studies in this dissertation examined the relationship between 
characteristics of on-call work and employees’ experiences of being on-call on 
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the one hand, and indicators of recovery and well-being on the other hand. The 
cross-sectional data of Study 2 (n=2017) revealed significant results for on-call 
experiences, but not for characteristics of on-call work: employees’ experiences 
of being on-call, rather than the level of exposure, were related to indicators of 
recovery and well-being. The cross-sectional survey data of 157 on-call workers 
in Study 1 are in line with these findings: unfavourable on-call experiences, but 
not the exposure to on-call work, were adversely related to indicators of recovery 
and well-being.

Study 4 was a diary study in which a heterogeneous sample of 106 employees filled 
in daily questionnaires on six consecutive days during an on-call period as well as 
on six consecutive days during a regular work period (without on-call obligations). 
The results are in line with the findings of the previous studies: experiences, but 
not characteristics of on-call work were related to fatigue (as indicator of poor 
recovery). Furthermore, Study 4 showed that more negative on-call experiences 
were related to higher levels of fatigue on a day-to-day level.

In the third study, the relationship between o�site on-call work and sleep (as 
indicator of recovery) was investigated in a quasi-experimental field study. Ninety-
six students participated during two consecutive nights: a simulated on-call night 
without an actual call, and a reference night. Sleep quality and quantity were 
measured by means of actigraphy and self-reports. The results showed that, even 
in the absence of an actual call, self-reported sleep during on-call nights was of 
lower quality and had less restorative value. This e�ect was especially pronounced 
if participants experienced high levels of stress due to the unpredictability while 
being on-call. This study provides further proof of the link between experiences 
of being on-call on the one hand, and indicators of well-being on the other hand, 
and shows that being on-call can interfere with sleep even if no actual calls occur. 
Also, this experiment provides support for a causal link between on-call work and 
recovery.

Summing up, all four studies highlight the importance of employees’ experiences 
of o�site on-call work in relation to recovery and well-being. This is in line with 
research showing that in order to understand employees’ recovery and well-
being, not only actual exposure to work(time) characteristics, but also insight into 
employees’ (recovery-) experiences during o�-job time has to be taken into account 
(Sonnentag, 2012; Sonnentag, Binnewies & Mojza, 2008; Sonnentag & Fritz, 2007; 
Van Hoo�, Geurts, Beckers & Kompier, 2011).
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With regard to characteristics of o�site on-call work, the results in this dissertation 
provide no proof for a systematic relationship between characteristics of on-call 
work and indicators of recovery and well-being. Based on E�ort-Recovery theory 
(Meijman & Mulder, 1998), it was expected that calls to work would impair well-
being, as a call means extra e�ort expenditure and less time available for recovery. 
However, none of the studies in this dissertation found a significant link between 
actual calls and indicators of recovery and well-being. The same holds for the 
frequency and length of on-call shi�s. However, as there would be no experiences 
without actually having on-call shi�s, it cannot be concluded that exposure to 
on-call work does not matter – only that when both exposure and experiences 
are taken into account, the latter are more important with regard to recovery and 
well-being.

The results are summarized in Table 6.1.

Table 6.1 | Summary of the main findings

Research Questions
Study (Chapter)

Main findings
1 (2) 2 (3) 3 (4) 4 (5)

1.

What are the 
characteristics of o�site 
on-call work in the 
Netherlands?

☑ ☑
There is large variation in 
characteristics of o�site 
on-call work. 

2.
What is the experience of 
being on-call? ☑ ☑ ☑ ☑

Many employees 
experience being on-call 
as negative. 

3.

What is the relationship 
between characteristics 
of o�site on-call work and 
indicators of well-being?

☑ ☑ ☑
No support for a 
systematic relationship 
was found.

4.

What is the relationship 
between experiences of 
o�site on-call work and 
indicators of well-being?

☑ ☑ ☑ ☑

Unfavourable experiences 
of o�site on-call work 
are adversely related to 
indicators of recovery and 
well-being. 

5.

Is there a causal 
relationship between 
o�site on-call work and 
well-being?

☑
There seems to be a 
causal link between being 
on-call and sleep.
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6.3. ASSETS, LIMITATIONS AND FUTURE RESEARCH AVENUES

6.3.1. Assets
A key asset is that the studies in this dissertation were the first to investigate both 
characteristics of (or exposure to) o�site on-call work, and their psychological 
significance (in terms of experiences) in relation to employee well-being. Also, 
these studies are the first to provide detailed insight into employees’ experiences of 
being on-call. The results consistently reveal that it is the unfavourable experience 
(and especially stress due to unpredictability and the inability to relax) rather than 
the actual exposure to on-call work that is related to (impaired) well-being. As such, 
our studies make a valuable theoretical contribution to the existing literature on 
o�site on-call work by providing more insight into which specific aspects of on-
call work relate to employee well-being. Whereas legislation merely regulates the 
quantity of recovery-time during on-call periods, the results of our studies suggest 
that the quality of recovery is as least as important: even in case of low exposure to 
actual calls during on-call periods (which would imply that the quantity of recovery 
time is su�icient), a negative experience of on-call periods may still threaten proper 
quality of recovery. Related to this, it needs to be noted that the majority of on-call 
workers reported to experience on-call work as negative (e.g., high stress due to 
unpredictability). Based on this, it can be concluded that on-call work is a serious 
risk factor for well-being, even in the absence of a call.

Furthermore, by investigating potentially moderating and mediating variables, 
Studies 3 and 4 provide a more in-depth insight into the link between o�site on-call 
work and well-being. For example, even though it has been suggested that stress 
might explain why being on-call negatively a�ects sleep (Torsvall & Åkerstedt, 
1988; Torsvall et al., 1987; Wuyts et al., 2012), this assumption has not been tested 
in previous research. Study 3 showed that stress indeed moderates the relationship 
between being on-call and sleep. Likewise, Study 4 revealed that decreased 
recovery experiences may explain reduced well-being while being on-call.

A methodological strength of this dissertation is the multi-method approach. First, 
two survey studies (one based on a very large sample of on-call workers) were 
among the first to provide detailed insight into characteristics and experiences 
of o�site on-call work and the associations with well-being. Second, a diary study 
examined the link between o�site on-call work and well-being on a daily basis. 
Finally, an experimental field study explored the e�ect of stress on subjective and 
objective measures of sleep during on-call nights.
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Another strength is the heterogeneity of the samples used in Studies 1, 2 and 4. 
Those samples included employees working in a wide range of professions, and 
in a variety of branches (e.g. social services, industry, health care), whereas most 
previous studies focused on only one profession (mostly medical sta�), thereby 
limiting the external validity of the results (Bamberg et al, 2012). Finally, whereas 
many previous studies had rather small sample sizes1, the sample sizes of the 
studies in this dissertation ranged from 96 to 2017.

6.3.2. Limitations and directions for future research
Naturally, the research presented in this dissertation does have limitations. 
Most importantly, cross-sectional designs (Studies 1 and 2) do not allow drawing 
conclusions about causality. Study 3 (the experimental field study) provides 
support for a causal relationship, but more experimental research is needed. 
Furthermore, with regard to employees’ experiences of being on-call, bi-
directionality of e�ects might be plausible. For instance, on-call experiences may 
result in fatigue and work-home interference, but general fatigue and work-home 
interference may a�ect employees’ experience of being on-call as well. However, 
experimental studies examining reversed causality (i.e., inducing fatigue or 
work-home interference in order to examine whether this has an e�ect on on-call 
experiences) are ethically questionable. As such, further research with longitudinal 
designs is needed to further investigate the causal direction of the associations.

Furthermore, the validity of the exposure items is not without problems. In both 
Studies 1 and 2, there was large variation in individual scores in terms of exposure, 
and respondents indicated di�iculties in estimating average numbers with regard 
to, for example, monthly on-call hours and calls. Future research would benefit 
from more valid measures of on-call exposure (e.g. o�icial roster data, call registry 
data). Moreover, event-sampling methods could be used in which employees send 
a prompt message as they start working and quit working. Future research could 
utilize smartphone apps for event-sampling where prompts can be combined with 
short questionnaires.

Although the experimental design of Study 3 has many advantages, one might 
question its ecological validity as the sample consisted of university students and 
the on-call night was simulated. Although the manipulation check revealed that 
participants actually believed they would be called, future research should further 

1For example: Bamberg et al., 2012: n = 31; Wuyts et al., 2012: n = 16; Torsvall & Akersted, 1988: n = 5
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investigate the e�ect of being on-call on sleep among employees during real o�site 
on-call shi�s.

Another methodological limitation may be the reliance on self-report 
measurements (with the exception of Study 3). Despite being common in the field 
of work psychology, this methodology is potentially prone to common-method 
bias. Although the risk of common-method bias has been suggested to be only 
minimal (Spector, 2006; Fuller, Simmering, Atinc, Atinc, & Babin, 2016), future 
research would benefit from incorporating physiological measures of e�ort and 
recovery (e.g. cortisol, blood pressure), objective sleep measures, or data on 
sickness absence as additional indicators of (reduced) well-being. As all measures 
have their drawbacks, multi-method approaches are recommended.

Finally, it should be noted that this study’s findings may be specific to the 
situation in the Netherlands. Future studies may examine the prevalence of on-
call characteristics and on-call experiences, as well as on-call legislation, from 
an international perspective to compare cross-country findings and discuss the 
legitimacy of on-call work on an international level.

Besides addressing the limitations as suggested above, several other 
recommendations for future research can be made.

First, since neither the prevalence of o�site on-call work, nor the characteristics 
of the o�site on-call working population are known (neither on national nor on 
international level), the extent to which samples of existing studies are comparable 
to the entire o�site on-call working population cannot be determined. Future 
research is needed to obtain information about the prevalence of o�site on-
call work in the Netherlands and other countries. In order to be able to draw 
conclusions about the representativeness of past and future research, national 
(governmental) statistics are needed. To obtain these statistics, it is recommended 
that surveys on the quality of work (such as the National Working Conditions Survey 
in the Netherlands, or the European Working Conditions Survey) include valid items 
on o�site on-call work and clearly distinguish between the di�erent forms of on-
call work and work on demand.

Another recommendation for future research is investigating predictors of on-
call experiences. Since there is variation in experiences, it would be interesting 
to know the factors that determine whether or not being on-call is experienced 
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unfavourably. Predictors on the job level (such as job demands, number of 
employees on-call, predictability of calls, limits to the number of calls and/or 
working time, influence on the scheduling of on-call shi�s) may help to design 
on-call arrangements in a way that unfavourable experiences can be reduced.

In addition, identifying predictors on the personal level (such as tolerance of 
uncertainty and need for control) may help, for example, to develop e�ective 
interventions for coping with on-call work, or screening instruments for selecting 
employees for on-call work.

A final, important direction for future research is the comparison of on-call work 
with shi� work. Typically, o�site on-call work is used to provide 24-hour coverage on 
7 days a week in facilities where emergencies can occur that need to be dealt with, 
but where the volume of evening, night and weekend work does not necessitate 
full shi� coverage (Nicol & Botterill, 2004). Since having employees on-call is less 
expensive than full shi�-coverage, it is an attractive alternative to nightshi�, 
evening shi�s or weekend shi�s (Mabon, 1995). Although research points out that 
on-call work may be adverse for employees’ well-being and health, the same is true 
for shi� work (Kantermann, Juda, Vetter & Roenneberg, 2010). Research has shown 
that employees with non-standard, irregular and unpredictable work schedules 
have an increased risk for a range of unfavourable behavioural, well-being and 
weight status outcomes compared to employees with standard working hours (i.e., 
working between 06:00 and 18:00). Winkler and colleagues also found that there 
are little di�erences between di�erent types of shi� work (Winkler, Mason, Laska, 
Christoph, & Neumark-Sztainer, 2018), but a comparison of shi� work and on-call 
work to cover non-standard working times is still lacking. Future research is thus 
needed to investigate which work arrangements are ‘the lesser evil’ when work 
needs to be done during, for example, evenings, nights or weekends.

6.4. PRACTICAL IMPLICATIONS

6.4.1 Implications for legislation and policy
According to the Dutch Working Hours Act (Carly, 2007; Ministry of Social A�airs and 
Employment, 2010), o�site on-call duties apply when an employee can be called 
to work in case of unforeseen circumstances.

This dissertation shows that although there is large inter-individual variation, many 
employees are frequently called to work during on-call shi�s. These results hold 
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when employees from the healthcare sector, where calls may be inherent to the 
job (as is the case for midwives, for example), are excluded from the samples. The 
high prevalence of calls raises the question whether, in these cases, o�site on-call 
work is used to deal with unforeseeable circumstances only, and hence is actually 
legitimate, or is used for regular and predictable activities. From both legal and 
recovery perspectives, regular shi�s would be the preferable way to deal with work 
demands that frequently arise outside ‘standard’ working hours, as regular shi�s 
count as actual working time and are compensated by additional recovery time.

Based on the findings in this dissertation, organisations and policy makers should 
further investigate the legitimacy of frequent exposure to o�site on-call work 
periods and explore alternatives (i.e. shi� work, on-site on-call duties).

 👉 Investigate the legitimacy of osite on-call work
 👉 Sharpen rules for circumstances under which on-call work is legitimate

According to the Working Hours Act, the hours during which an employee is not at 
the workplace but can be called, are not legally considered working hours. O�site 
on-call work provides organizations with the possibility to deal with unforeseeable 
circumstances without the costs of 24-hour shi� coverage. O�site on-call duties 
are considered rest time as long as employees are not called to work. Only work 
that does arise from calls is considered working time. It seems that the underlying 
assumption is that as long as one is not called, one has free time. However, the 
studies in this dissertation show that besides having to be available at all times, 
employees may be restricted in the kind of activities they can pursue during on-call 
time, as they o�en have to stay within a certain radius from the workplace, abstain 
from alcohol, and be ready to go to work at any moment – which, depending on the 
situation, may imply needing a car, a baby- or petsitter, and refrain from activities 
that cannot be stopped immediately. Furthermore, a call to work does not count 
as interruption of the daily or weekly rest time. According to the Working Hours 
Act (Ministry of Social A�airs and Employment, 2010), employees with a 5-day 
working week are entitled to 36 consecutive hours of rest per week. This weekly 
rest minimum is not violated when an employee is called to work during those 36 
rest hours.

Whereas the present working time legislation only limits the number of on-call days 
(max 14 days in any given 4-week period) and the maximum working hours per 24 
hours (13 hours), the results of this dissertation suggest that the psychological 
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aspect (i.e. employees’ experiences) of on-call duties may be more important than 
their length or frequency. Even short or infrequent on-call periods may interfere 
with employees’ well-being and recovery if experienced as unfavourable. Based 
on the above, one of the implications of this dissertation is that current legislation 
regarding o�site on-call work should be critically reviewed and revised. Policy 
makers need to question whether the current legislation is the best way to protect 
employee well-being and health.

 👉 Review and revise osite on-call legislation in order to promote suicient recovery

The fact that o�site on-call work is considered rest time also means that employees 
only need to be paid for actual working time, and not for the entire on-call period. 
However, on-call work is a burden for many employees and cannot be compared 
to actual free time since employees have to be available and are o�en restricted in 
their activities. Since employees have an obligation to be available for work, and 
since on-call work comes with restrictions and possibly negative experiences, it 
seems fair that employees are compensated.

 👉 Osite on-call is not the same as rest time and should therefore be compensated

Furthermore, since recovery from work during on-call shi�s cannot be compared to 
recovery during actual free time, and since su�icient recovery from work is crucial 
for well-being and health, employees with frequent o�site on-call duties should 
receive extra free time. Whereas it might be argued that having one on-call shi� 
every couple of months is unlikely to lead to an accumulation of load reactions, it 
seems plausible that frequent on-call shi�s (and therefore, frequent impairments 
of recovery) can cause chronic load reactions and present a risk for ill health (e.g. 
McEwen, 1998; Geurts & Sonnentag, 2006).

 👉 A frequent lack of recovery due to on-call work should be levelled with extra 
free time

6.4.2. Implications for employers
Many on-call workers experience their o�site on-call duties unfavourably. These 
unfavourable experiences in turn are related to indicators of (failed) recovery 
such as fatigue, poor sleep, and poor recuperation. From the literature it is well 
known that chronic load reactions, such as chronic fatigue, are linked to poorer 
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performance and a higher chance of sick leave (e.g. Janssen, Kant, Swaen, Janssen 
& Schröer, 2003; Barker & Nussbaum, 2011; Williamson et al., 2011).

 👉 Avoid osite on-call work whenever/wherever possible.

The fact that o�site on-call work is considered rest time also means that employees 
only need to be paid for actual working time, and not for the entire on-call period. 
On-call work is a burden for many employees and cannot be compared to actual 
free time since employees have to be available and are o�en restricted in their 
activities. Employers should recognize this. Although most employees who 
participated in the studies in this dissertation do receive a financial compensation, 
the majority is dissatisfied with this compensation. Since, according to Siegrist’s 
(1996) E�ort-Reward-Imbalance model, a perceived imbalance between the 
experienced burden of being on-call and the compensation received for being 
on-call may lead to decreased well-being and health, employers are advised to 
investigate their employees’ satisfaction with the compensation they receive for 
their on-call duties.

 👉 Check and enhance employeeś  satisfaction with compensation

Even though it may not always be what employees prefer, compensation in extra 
free time is the wise choice to promote recovery from work. Even though some 
employees may not be able to recover from work su�iciently during, for example, a 
weekend on-call, compensation in free time (and close in time to the on-call shi�) 
might ensure that those employees can still recover su�iciently. In other words, 
if on-call work is unavoidable, it should be compensated with extra free time, so 
that employees have additional recovery opportunities.

 👉 Compensate osite on-call work with extra free time to promote recovery from 
work

If employees are called to work, this means that they have to exert extra e�ort and 
that their recovery time is shortened. They are likely to start their next shi� without 
being fully recovered. In order to prevent an accumulation of load reactions, 
employees should be given the possibility to compensate for the on-call working 
time as soon as possible. In other words, rosters should enable timely recovery. 
This supports recovery and prevents the accumulation of load reactions and, in 
the long term, ill health.
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 👉 Compensate actual working time during on-call shi¥s by free time as soon as 
possible

Under all circumstances, employers should pay attention to how employees 
experience their on-call duties and lighten the on-call burden (e.g. limit the number 
and/or length of on-call shi�s, provide extra recovery time, and facilitate things 
as childcare and transportation during on-call shi�s). It is recommended that 
employers hold interviews and/or surveys on a regular basis in order get insight 
into what might help to improve employeeś  experiences of on-call work.

 👉 Inquire regularly in which ways the burden of on-call work can be alleviated and 
act accordingly

Employers should also monitor the occurrence of calls and the work duration. If 
the number of calls or the duration of calls increases, this should be discussed with 
the employees of the Works Council. Where necessary, countermeasures should be 
taken (e.g. turning on-call shi�s into regular shi�s or increasing the workforce to 
cope with additional demands). Also, it should be critically reviewed on a regular 
basis whether calls are legitimate or whether new rules need to be established 
(e.g. with regard to tasks that can wait until the next working day).

 👉 Monitor exposure to calls and take actions when necessary

Furthermore, organizations should support employees in coping with the 
uncertainty that is inherent to being on-call. Employees might, for example, profit 
from stress management, mindfulness or recovery practice trainings (Grossman, 
Niemann, Schmidt & Walach, 2004; Hahn, Binnewies, Sonnentag & Mojza, 2011; 
Hulsheger, Feinholdt & Nubold, 2015), although it is advised to test interventions 
before organization-wide implementation.

 👉 Provide possibilities for on-call workers to learn to better cope with being on-call

On the operational level, employers should make sure that the burden of on-call 
shi�s is fairly distributed among employees and over time. Since on-call shi�s are a 
burden for employees as well as their families, employees should not be on-call for 
two weeks in a row, even though the Working Hours Act (Ministry of Social A�airs 
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and Employment, 2010) allows this2. This also holds when shi�s need to be taken 
over due to vacations or to sick leave. Rather than having one employee taking 
over an entire on-call period, the shi�s can be split among several employees to 
decrease the extra burden on an individual level.

 👉 Take care that on-call shi¥s are fairly distributed among employees and over 
time

6.4.3. Implications for employees
Employees themselves are responsible as well for their own well-being and health. 
Taking good care of oneself (e.g. eating healthy, exercising, a good sleep hygiene) 
is important to stay fit and healthy. Even though recovery may be impaired when 
being on-call, employees should try to recover as much as possible. This could 
imply, for example, making sure that free time around on-call shi�s are relaxing 
or that calls are compensated (in recovery time) as soon as possible.

 👉 Ensure suicient recovery during on-call and o-call periods

In case employees have influence on their work schedule and the planning of on-
call shi�s, they should not only think of social responsibilities, but also about their 
own recovery. Even though, under the current regulations, employees are allowed 
to be on-call for 14 days within any given 4-week period (except in healthcare), it is 
recommended to evenly distribute their on-call shi�s instead of clustering them.

 👉 In case of influence on one’s own work schedules, take care of a balanced work 
schedule by distributing on-call shi¥s evenly over time

In case employees can choose between compensation in time and financial 
compensation, compensation in time is the recommended option, as is provides 
extra recovery opportunities.

 👉 Choose for compensation in time rather than financial compensation

2An exception may be the healthcare sector, where the maximum of on-call shi�s can vary and has 
to be agreed upon in a collective agreement. Rules for nurses and doctors are generally stricter 
(maximum of 32 on-call shi�s in 16 weeks) whereas midwives may have up to 64 on-call shi�s in a 
period of 16 weeks.
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Communication is important. This dissertation shows that o�site on-call work can 
be an unfavourable experience: many employees experience their on-call shi�s as 
stressful and are dissatisfied with the compensation they receive. It is important 
for employees to share their experiences with their employer. No one knows their 
work better than employees themselves. Therefore, they may have ideas on how 
it can be improved. While it is recommended for employers to regularly inquire 
employees’ experiences, employees also have the responsibility of sharing their 
experiences and ideas for the improvement of their on-call work. Suggestions 
should, of course, be constructive and realistic.

 👉 Talk to employer and Works Council
 👉 Make constructive (realistic) suggestions for improvements

On a more practical level, the following recommendations can be made for coping 
with o�site on-call shi�s in general. In order to decrease stress and work-home 
interference, it is recommended that employees are prepared for the possibility 
of going to work. This could imply, for example, that childcare is taken care of, to 
avoid last minute stress. Furthermore, in order to decrease the burden for their 
partner in case of a call at night, employees can make sure that everything they 
need in order to go to work (i.e. clothes, employee key card) is ready and outside 
of the bedroom (e.g. in the bathroom). This way, the disruption may be decreased. 
If available, they might also consider sleeping in the guest room when on-call.

 👉 Be prepared to leave for work

Whereas most employees usually have colleagues around them, an on-call 
worker is on his or her own when called to work. Being on-call may involve more 
responsibility than a regular working day. If uncertain about how to deal with a 
call, employees should not hesitate to ask a colleague. This way, the chance of 
errors is decreased, and the chance of finishing the job faster may be increased. 
If necessary, rules about who can be called for advice at what times can be 
established together with colleagues.

 👉 Ask colleagues for advice when uncertain about how to act during a call

When called to work, employees may have to deal with an emergency. Even though 
timing may be critical, employees should try not to rush. Likewise, even though 
employees might want to get the work done as soon as possible, they should not 
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rush. This holds for both the way to or from work, and the work itself. Letting 
themselves be rushed may lead to unsafe situations (e.g. tra�ic accidents or work 
accidents). Employees should always make sure to travel and work safely and in 
accordance with agreed procedures. Furthermore, rushing work increases the 
chance of errors and the chance of creating additional work for someone else.

 👉 Do not rush
 👉 Work safely

6.5. IN CONCLUSION

O�site on-call work provides organizations with the possibility to deal with 
unforeseeable circumstances without the costs of 24-hour shift coverage. 
According to working hours legislation, o�site on-call work is considered rest time. 
Although actual calls do count as working time, they do not count as interruption 
of the daily rest time. Since su�icient recovery during rest time is crucial for well-
being and health, it is important for employees to be able to recover during their 
on-call shi�s.

Even though research on o�site on-call work and recovery has increased in 
number during the past years, this worktime arrangement is still understudied 
and researchers have called for future research with larger samples and more 
heterogeneity in professions. Therefore, the overall goal of this dissertation was to 
gain deeper insight into the relationships between o�site on-call work, recovery, 
and well-being by investigating these links among larger, heterogenous samples 
and by means of di�erent study designs (cross-sectional, experimental, and diary 
design). In doing so, this dissertation contributes to insight into recovery and well-
being during o�-site on-call work.

The four studies in this dissertation reveal the following:

With regard to characteristics of on-call work (such as the frequency and length 
of on-call shi�s and calls), the studies reveal large inter-individual variation. 
What stands out is that many employees are frequently called to work during 
on-call shi�s, which are meant to deal with work that arises due to unforeseen 
circumstances. The studies in this dissertation consistently show that 
characteristics of, or exposure to, o�site on-call work (such as the frequency and 
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length of shi�s and actual calls) are not systematically related to recovery and 
well-being, for example, sleep problems and general and daily fatigue.

With regard to employees’ experiences of their on-call work, the studies show that 
on-call work can be a negative experience. Many employees feel restricted and 
stressed due to the unpredictability, and are unable to psychologically detach 
or relax during their in-call shi�s. The studies in this dissertation consistently 
show that negative on-call experiences are related to indicators of recovery and 
well-being. Employees who experience their on-call shi�s unfavourably are more 
likely to report fatigue, poor sleep, and work-home interference. While being on-
call, employees have more di�iculty to psychologically detach from work and to 
relax, and feel less in control of their leisure activities than when they are not on-
call. The di�iculty to relax in turn is related to higher fatigue during on-call shi�s 
than during actual rest time. Finally, the experimental study (Study 3, Chapter 
4) provides support for a causal link between o�site on-call work and sleep as 
indicator of recovery.

Overall, it can be concluded that o�site on-call work cannot be compared to actual 
rest time in terms of recovery and well-being, and that o�site on-call work should 
be avoided wherever and whenever possible. Considering the high prevalence of 
calls, policy makers should investigate the legitimacy of on-call work. When on-call 
work cannot be avoided, it should be compensated with extra free time in order 
to promote recovery. Employers should pay attention to employees’ experiences, 
inquire ways to alleviate the burden of being on-call, and take care of rosters that 
allow for su�icient recovery. Finally, employees should be aware of potential risk 
of insu�icient recovery and make wise choices with regard to scheduling and 
compensation of on-call shi�s in order to ensure su�icient recovery.
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SUMMARY

‘On-call’ work refers to work done on an ‘as needed basis’. This means that 
employees must be available at certain times to be called into work if required 
by the employer. Typically, this form of scheduling is used to provide 24-hour 
coverage on 7 days a week in facilities where emergencies can occur that need to 
be immediately dealt with and where the volume of evening, night and weekend 
work does not necessitate full shi� coverage. Since having employees on-call is 
less expensive than full shi�-coverage, it is an attractive form of scheduling to 
many employers. As a consequence, it occurs in a wide variety of branches and 
occupations such as firemen, police o�icers, doctors, midwives, utility workers, 
engineers, information technologists, and airline pilots (Nicol & Botterill, 2004; 
Schult & Tobsch, 2012).

O�site on-call work
This dissertation focuses on ‘o�site on-call work’ - the type of on-call work where 
employees do not have to remain at the work place. According to Dutch working 
hours legislation, this type of on-call work is considered rest time, not working time 
(Carly, 2007; Ministry of Social A�airs and Employment, 2010). Only if employees 
are called to work, the time spent working counts as working time. Since o�site 
on-call periods o�icially count as rest time, they can be scheduled in-between 
regular working times, i.e., during periods that are intended for recovery from work 
(e.g., evenings, nights, and weekends). Since recovery is crucial for well-being and 
health (e.g. Geurts, Beckers, & Tucker, 2014; Geurts & Sonnentag, 2006; Kivimaki, 
Leino-Arjas, et al., 2006; Kivimaki, Virtanen, et al., 2006; Meijman & Mulder, 1998; 
McEwen, 1998; Sluiter, Frings-Dresen, Van der Beek, & Meijman, 2001), the question 
arises whether employees can actually recover during o�site on-call shi�s.

Previous research and dissertation goals
Previous studies on o�site on-call work suggest that this may not be the case (e.g. 
Nicol & Botterill, 2005; Arnedt, Owens, Crouch, Stahl & Carskadon, 2005; Bamberg 
et al., 2012; Emmet, Dovey & Wheeler, 2013; Tucker et al., 2010; Van der Ven et al., 
2015). However, the number of studies on o�site on-call work and recovery is still 
scarce, and most previous studies were either underpowered, had low external 
validity, and/or included suboptimal study designs. Therefore, the overall goal 
of this dissertation was to gain deeper insight into the relationships between 
o�site on-call work, recovery, and well-being by investigating these links among 
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larger, heterogenous samples and by means of di�erent study designs (including 
experimental and diary design in addition to cross-sectional design).

Moreover, the studies in this dissertation were the first to distinguish between 
exposure to calls during on-call shi�s (such as the frequency of on-call shi�s, actual 
exposure to calls, and work duration following a call) and employees experiences 
of being on-call (such as stress due to the unpredictability and relaxation), 
regardless of receiving actual calls, and examine their respective associations 
with recovery-related well-being. Whereas previous studies suggest that on-call 
work can a�ect well-being in a negative way, it remains unclear which aspects of 
on-call work are especially detrimental. Actual calls during o�site on-call shi�s 
can impair well-being as they involve extra e�ort (work) and reduce the time for 
recovery. However, even without actual calls, on-call work may be an unfavourable 
experience a�ecting well-being (Bamberg et al., 2012).

Research questions
The research questions were as follows:

1. What are the characteristics of o�site on-call work in the Netherlands?
2. How do employees experience being on-call?
3. What is the relationship between characteristics of o�site on-call work and 

indicators of recovery and well-being?
4. What is the relationship between experiences of o�site on-call work and 

indicators of recovery and well-being?
5. Is there a causal relationship between o�site on-call work and indicators of 

recovery and well-being?
For an overview of the research questions per study, see Table 1.

Studies
In order to answer these research questions, two questionnaire studies, a quasi-
experimental field study, and a diary study were conducted. Study 1 (Chapter 2) 
was a cross-sectional survey study with a heterogeneous sample of 157 employees 
with on-call shi�s. Study 2 (Chapter 3) was a large-scale cross-sectional survey 
study among a large, heterogeneous samples of 2017 Dutch on-call workers. 
Study 3 (Chapter 4), was a quasi-experimental field study in which 96 students 
participated during two consecutive nights (a simulated on-call night without an 
actual call, and a reference night) and in which data was collected by means of both 
self-reports and actigraphy. Study 4 was a diary study in which a heterogeneous 
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sample of 106 employees filled in daily questionnaires on six consecutive days 
during an on-call period as well as on six consecutive days during a regular work 
period (without on-call obligations).

Table 1 | Research questions, studies, and main findings

Research Questions
Study (Chapter)

Main findings
1 (2) 2 (3) 3 (4) 4 (5)

1.

What are the 
characteristics of o�site 
on-call work in the 
Netherlands?

☑ ☑
There is large variation in 
characteristics of o�site 
on-call work. 

2.
What is the experience of 
being on-call? ☑ ☑ ☑ ☑

Many employees 
experience being on-call 
as negative. 

3.

What is the relationship 
between characteristics 
of o�site on-call work and 
indicators of well-being?

☑ ☑ ☑
No support for a 
systematic relationship 
was found.

4.

What is the relationship 
between experiences of 
o�site on-call work and 
indicators of well-being?

☑ ☑ ☑ ☑

Unfavourable experiences 
of o�site on-call work 
are adversely related to 
indicators of recovery and 
well-being. 

5.

Is there a causal 
relationship between 
o�site on-call work and 
well-being?

☑
There seems to be a 
causal link between being 
on-call and sleep.

Findings
The findings with regard to these research questions are summarized below.

1. What are the characteristics of osite on-call work in the Netherlands?
With regard to characteristics of on-call work (such as the frequency and length of 
on-call shi�s and calls), the studies revealed large inter-individual variation. The 
number of hours spent working following a call, for example, ranged from 0 to 180 
hours a month (Study 1), and the average duration of a call ranges from 0 to 10 
hours (Study 2). What stands out is that many employees were frequently called to 
work during on-call shi�s, although these shi�s are meant to deal with work that 
arises due to unforeseen circumstances.
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Furthermore, Study 2 showed that, in case of a call, most on-call workers had 
to commute to their workplace or client, and only a minority could work from 
home. Most employees in this study were compensated for being on-call, with the 
majority being compensated financially.

2. How do employees experience being on-call?
With regard to employees’ experiences of their on-call work, the studies showed 
that many employees experience o�site on-call periods as unfavourable. Although 
most employees who participated in the studies in this dissertation received a 
financial compensation for being on-call, around half om them was dissatisfied 
with this compensation (Study 1 and 2). Even though the exact percentages vary 
over Study 1, 2 and 4, a considerable part of on-call workers experienced stress and 
restrictions related to being on-call, and found it di�icult to relax while being on-
call. In addition, the within-person comparison in Study 4 showed that employees 
had more di�iculty to psychologically detach from work and to relax, and felt less 
in control of their leisure activities when they were on-call than when they were 
not.

To highlight some results: In Study 2, the study with the largest sample (2017 
employees from di�erent branches), more than two thirds of the participants 
(69%) indicated to experience the unpredictability of on-call duties as at least 
somewhat stressful and 43% indicated to experience it as very stressful. Nearly 
all participants (97%) felt at least somewhat restricted and almost half (48%) 
felt very restricted during their on-call shi�s. More than three quarter of the 
participants (79%) experienced the work that has to be done following a call as at 
least somewhat demanding, 40% as very demanding. Most participants (71%) in 
Study 2 considered their on-call shi�s a burden for their social environment (e.g., 
partner, children, friends) and merely 15% would like to continue working on-call 
if they had a choice.

3. What is the relationship between characteristics of osite on-call work and indica-
tors of recovery and well-being?

The four studies in this dissertation consistently showed that the characteristics 
of, or exposure to, o�site on-call work (such as the frequency and length of shi�s 
and actual calls) are not systematically related to recovery and well-being, for 
example, sleep problems and general and daily fatigue.
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4. What is the relationship between experiences of osite on-call work and indicators 
of recovery and well-being?

With regard to employees’ experiences of being on-call, all four studies in this 
dissertation reveal that negative on-call experiences are unfavourably related to 
indicators of recovery and well-being. The cross-sectional studies showed that 
unfavourable on-call experiences are related to fatigue (Study 1 and 2), sleep-
problems (Study 2), and work-home interference (Study 1). In both Study 1 and 
2, stress due to the unpredictability of being on-call was the strongest predictor.

Study 3 showed that the experience of stress moderated the link between being 
on-call and poor sleep: students slept worse during a manipulated on-call night 
than during a reference night, especially if they experienced the unpredictability 
as highly stressful. Study 4 showed that more negative on-call experiences were 
related to higher levels of fatigue on a day-to-day level. Furthermore, Study 4 
showed that fatigue was higher during on-call shi�s than during actual rest time, 
and that this can be explained by the fact that recovery experiences were less 
favourable during on-call periods than during a regular working week without any 
on-call obligations. The link between experiences and well-being was independent 
of actual calls, meaning that even without calls, negative experiences were related 
to decreased well-being.

5. Is there a causal relationship between osite on-call work and indicators of recov-
ery and well-being?

Most studies in this dissertation were conducted among employees, with high 
regard for ecological validity. However, determining causality in real life settings 
is almost impossible. Even though the diary study (Study 4) showed that recovery 
and well-being were poorer during on-call periods than during o�-call periods, 
potential confounding is possible. Therefore, one experimental study was 
conducted. The experimental design of Study 3, consisting of within-subject design 
with two conditions (a simulated on-call night and a control night) allows drawing 
careful conclusions about a causal link between on-call work and recovery. The 
results of this study showed that, even in the absence of an actual call, self-
reported sleep during on-call nights is of lower quality and has less restorative 
value. This e�ect is especially pronounced if participants experience high levels 
of stress due to the unpredictability while being on-call. As such, this study shows 
that being on-call, especially if experienced as stressful, has an e�ect on sleep (as 
indicators of well-being) - even if no actual calls occur.
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Avenues for future research
The studies in this dissertation were the first to investigate both characteristics 
of (or exposure to) o�site on-call work and their psychological significance (in 
terms of experiences) in relation to employee well-being, and to provide detailed 
insight into employees’ experiences of being on-call. However, future research 
is needed (see Chapter 6.3.). First, in order to be able to draw conclusions about 
the representativeness of samples included in past and future research, national 
(governmental) statistics are needed. As long as neither the prevalence of o�site 
on-call work, nor the characteristics of the o�site on-call working population are 
known on national or international level, the extent to which samples of existing 
studies are comparable to the entire o�site on-call working population cannot 
be determined.

Considering the demonstrated importance of on-call experiences, a second 
important recommendation for future research is investigating predictors of on-
call experiences. Since there is variation in experiences, it would be interesting 
to know the factors that determine whether or not being on-call is experienced 
unfavourably. Predictors on the job level (such as job demands, number of 
employees on-call, predictability of calls, limits to the number of calls and/or 
working time, influence on the scheduling of on-call shi�s) may help to design 
on-call arrangements in a way that unfavourable experiences are reduced.

A third important direction for future research is the comparison of on-call work 
with shi� work. Since having employees on-call is less expensive than full shi�-
coverage, it is an attractive alternative to nightshi�, evening shi�s or weekend 
shi�s (Mabon, 1995). Although research points out that on-call work may be 
adverse for employees’ well-being and health, the same is true for shi� work 
(Kantermann, Juda, Vetter & Roenneberg, 2010). Future research is thus needed 
to investigate which work arrangements are ‘the lesser evil’ when work needs to 
be done during, for example, evenings, nights or weekends.

Conclusion and practical recommendations
According to Dutch working hours legislation (Ministry of Social A�airs and 
Employment, 2010), o�site on-call work counts as rest time. However, the overall 
conclusion of this dissertation is that, in terms of recovery, o�site on-call work 
cannot be compared to actual rest time. In line with this conclusion, several 
recommendations can be made (see Chapter 6.4). An overview can be found in 
Table 2.
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Considering the high prevalence of calls, policy makers should investigate the 
legitimacy of on-call work. When on-call work cannot be avoided, it should be 
compensated with extra free time in order to warrant recovery. Employers should 
pay attention to employees’ experiences, inquire ways to alleviate the burden of 
being on-call, and take care of rosters that allow for su�icient recovery. Finally, 
employers and employees should be aware of potential risks of insu�icient 
recovery and make wise choices with regard to scheduling and compensation of 
on-call shi�s in order to ensure su�icient recovery.
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Table 2 | Recommendations for legislation and policy, employers, and employees

Legislation & Policy Employers Employees
• Investigate the 

legitimacy of o�site on-
call work.

• Sharpen rules for 
circumstances under 
which on-call work is 
legally permitted.

• Review and revise 
o�site on-call 
legislation in order 
to warrant su�icient 
recovery.

• O�site on-call is 
not experienced 
as rest time and 
should therefore 
be compensated, 
preferably in terms of 
recovery time.

• Avoid o�site on-call 
work whenever/
wherever possible.

• Check and enhance 
employeeś  
satisfaction with 
compensation.

• Compensate o�site 
on-call work with extra 
free time to warrant 
recovery from work.

• Compensate actual 
working time during 
on-call shi�s by 
free time as soon as 
possible a�er the on-
call shi�.

• Inquire regularly in 
which ways the burden 
of on-call work can 
be alleviated and act 
accordingly (to the 
extent as it can be 
expected from a good 
employer).

• Monitor exposure to 
calls and take actions 
when necessary (i.e., 
when exposure is very 
high and frequent).

• Provide possibilities 
for on-call workers to 
learn to better cope 
with being on-call.

• Take care that on-
call shi�s are fairly 
distributed among 
employees and over 
time.

• Ensure su�icient 
recovery during on-call 
and o�-call periods.

• In case of influence 
on one’s own work 
schedules, take 
care of a balanced 
work schedule by 
distributing on-call 
shi�s evenly over time.

• Choose for 
compensation in time 
instead of payment.

• Talk to employer and/
or Works Council and 
make constructive 
(realistic) suggestions 
for improvements.

• Be prepared to leave 
for work when on-call.

• Ask colleagues for 
advice when uncertain 
about how to act 
during a call.
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SAMENVATTING

Dit proefschri� gaat over het type on-call work dat in het Nederlands o�icieel 
“consignatie” genoemd wordt. In de praktijk worden ook termen gebruikt zoals 
wachtdienst, reservedienst, pieperdienst, piket(dienst), stand-by dienst of 
beschikbaarheidsdienst. De laatste, beschikbaarheidsdienst, is de o�iciële term 
voor consignatie in de zorgsector, waar oproepen een regulier onderdeel zijn van 
het werk (bv. in de kraamzorg). In deze samenvatting vallen al deze begrippen 
onder de term consignatie.

Consignatie houdt in dat werknemers naast hun reguliere werktijden thuis 
bereikbaar zijn. Werkgevers kunnen medewerkers in consignatiedienst oproepen 
om bij onvoorziene omstandigheden aan het werk te gaan. Doorgaans wordt 
consignatie gebruikt om 24/7 voor personele bezetting te zorgen zonder een 
volledige ploegenbezetting. Dit kan voordelig zijn als de hoeveelheid van avond-
, nacht- en weekendwerk geen volledige bezetting vereist, maar noodsituaties 
kunnen ontstaan die onmiddellijk aangepakt moeten worden.

Omdat consignatie voor werkgevers financieel vaak aantrekkelijker is dan 
volledige dekking in normale dienst, is het een aantrekkelijke vorm van planning. 
Dientengevolge komt consignatie in veel branches en beroepen voor, zoals 
bij de brandweer, politie, artsen, verloskundigen, loodgieters, ingenieurs, 
informatietechnologen en piloten (Nicol & Botterill, 2004; Schult & Tobsch, 2012).

In de arbeidstijdenwet wordt consignatie beschouwd als rusttijd, niet als werktijd. 
Alleen als werknemers worden opgeroepen om te werken, telt de tijd dat men 
daadwerkelijk aan het werk is als arbeidstijd. Een oproep wordt echter niet 
beschouwd als onderbreking van de dagelijkse of wekelijkse rusttijd.

Aangezien consignatie wettelijk als rusttijd geldt, kunnen consignatiediensten 
worden ingepland tussen reguliere werkperiodes - dat wil zeggen, in periodes 
die bedoeld zijn om te herstellen van werk (bijvoorbeeld avonden, nachten en 
weekenden). Voldoende herstel is cruciaal voor welzijn en gezondheid (bv. Geurts, 
Beckers, & Tucker, 2014; Geurts & Sonnentag, 2006; Kivimaki, Leino-Arjas, et al., 
2006; Kivimaki, Virtanen, et al., 2006; Meijman & Mulder, 1998; McEwen, 1998; 
Sluiter, Frings-Dresen, Van der Beek, & Meijman, 2001) en daarom rijst de vraag of 
werknemers daadwerkelijk kunnen herstellen tijdens consignatiediensten.
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Eerder onderzoek naar consignatie suggereert dat dit wellicht niet het geval is (bv. 
Nicol & Botterill, 2005; Arnedt, Owens, Crouch, Stahl & Carskadon, 2005; Bamberg 
et al., 2012; Emmet, Dovey & Wheeler, 2013 ; Tucker et al., 2010; Van der Ven et 
al., 2015). Er is echter nog maar weinig wetenschappelijk onderzoek verricht naar 
herstel tijdens consignatiediensten. Daarnaast hadden veel studies relatief kleine 
steekproeven, een lage externe validiteit en/of suboptimale onderzoeksdesigns. 
Daarom was het overkoepelende doel van dit proefschri� om dieper inzicht te 
geven in de relatie tussen consignatie enerzijds en herstel en welzijn anderzijds, 
door middel van onderzoek met grote, heterogene steekproeven en verschillende 
onderzoeksdesigns (namelijk experimenteel- en dagboekonderzoek als aanvulling 
op cross-sectioneel onderzoek).

Daarnaast zijn de studies in dit proefschrift de eerste studies waarin een 
onderscheid gemaakt wordt tussen kenmerken van consignatie (dat wil zeggen: 
de hoeveelheid blootstelling aan consignatie, met indicatoren zoals frequentie en 
lengte van consignatiediensten en oproepen) en hoe consignatie wordt ervaren 
(bv. de mate waarin werknemers consignatiediensten als stressvol ervaren). De 
toegevoegde waarde van dit proefschri� is dat de relatie tussen deze kernmerken 
en ervaringen aan de ene kant, en welzijn en herstel aan de andere kant werd 
onderzocht.

Alhoewel eerdere studies suggereren dat consignatie een negatief e�ect op welzijn 
kan hebben, is niet duidelijk welke aspecten van consignatie bijzonder nadelig 
zijn. Daadwerkelijke oproepen kunnen een direct e�ect op herstel hebben, omdat 
oproepen extra werk en minder tijd om te herstellen met zich mee brengen. Maar 
ook zonder daadwerkelijke oproepen kan consignatie een ongunstige ervaring zijn 
die het welzijn aantast (Bamberg et al., 2012).

Onderzoeksvragen
De onderzoeksvragen van dit proefschri� waren als volgt:

1. Wat zijn de kenmerken van consignatie in Nederland?
2. Hoe ervaren werknemers consignatie?
3. Wat is de relatie tussen kenmerken van consignatie en indicatoren van herstel 

en welzijn?
4. Wat is de relatie tussen ervaringen met consignatie en indicatoren van herstel 

en welzijn?
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5. Is er een causaal verband tussen consignatie en indicatoren van herstel en 
welzijn?

Voor een overzicht van de onderzoeksvragen per studie, zie tabel 1.

STUDIES

Om deze onderzoeksvragen te beantwoorden werden studies met verschillende 
designs uitgevoerd. Studie 1 (hoofdstuk 2) betrof een cross-sectionele 
vragenlijststudie met een heterogene steekproef van 157 werknemers met 
consignatiediensten. Studie 2 (hoofdstuk 3) was een grootschalig cross-sectioneel 
vragenlijstonderzoek bij een grote, heterogene steekproef van 2017 werknemers 
met consignatiediensten. Studie 3 (hoofdstuk 4) was een quasi-experimenteel 
veldonderzoek waaraan 96 studenten gedurende twee opeenvolgende 
nachten (een gesimuleerde oproepnacht zonder daadwerkelijke oproep en een 
referentienacht) deelnamen en waarin gegevens over slaap werden verzameld door 
middel van zowel zelfrapportages en actigrafie1. Studie 4 was een dagboekstudie 
waarin 106 werknemers gedurende zes aaneengesloten dagen met consignatie en 
op zes aaneengesloten dagen zonder consignatie dagelijks vragenlijsten invulden. 
De belangrijkste bevindingen per studie staan weergegeven in tabel 1.

1Actigrafie is een niet-invasieve en veel gebruikte methode waarmee menselijke activiteiten en rust-
cycli kunnen worden onderzocht. Het meetinstrument genaamd Actigraph lijkt op een polshorloge 
en wordt ook om de pols gedragen. Het registreert bewegingen en aanvullende parameters zoals 
helderheid in de omgeving. Bij de analyse is het mogelijk om indirect en toch redelijk betrouwbaar de 
slaapduur en het slaap-waakritme van de testpersoon vast te stellen, aangezien de lagere frequentie 
van bewegingen tijdens de slaap in vergelijking met de waaktoestand het mogelijk maakt conclusies 
te trekken over de slaaptijd en slaapduur.
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Tabel 1 | Onderzoeksvragen, studies en belangrijkste bevindingen

Onderzoeksvragen
Studie (Hoofdstuk)

Bevindingen
1 (2) 2 (3) 3 (4) 4 (5)

1.
Wat zijn de kenmerken van 
consignatie in Nederland? ☑ ☑

Er is grote variatie 
in kenmerken van 
consignatie.

2.
Hoe ervaren werknemers 
consignatie? ☑ ☑ ☑ ☑ Veel werknemers ervaren 

consignatie als onprettig.

3.

Wat is de relatie tussen 
kenmerken van consignatie 
en indicatoren van herstel 
en welzijn?

☑ ☑ ☑
Geen bewijs gevonden 
voor een systematisch 
verband.

4.

Wat is de relatie tussen 
ervaringen met consignatie 
en indicatoren van herstel 
en welzijn?

☑ ☑ ☑ ☑

Ongunstige ervaringen 
van consignatie hangen 
negatief samen met 
indicatoren van herstel 
en welzijn.

5.

Is er een causaal verband 
tussen consignatie en 
indicatoren van herstel en 
welzijn?

☑

Er lijkt een causaal 
verband te zijn 
tussen consignatie en 
indicatoren van herstel 
en welzijn.

Bevindingen
De bevindingen met betrekking tot de centrale onderzoeksvragen worden 
hieronder samengevat.

1. Wat zijn de kenmerken van consignatie in Nederland?
De studies laten zien dat er grote verschillen gerapporteerd worden met betrekking 
tot de kenmerken van consignatie, zoals de frequentie en duur van dienstdiensten 
en oproepen waaraan werkenden blootgesteld worden. Het aantal gewerkte uren 
na een oproep varieerde bijvoorbeeld van 0 tot 180 uur per maand (Studie 1) en 
de gemiddelde duur van een oproep varieerde van 0 tot 10 uur (Studie 2). Wat 
opvalt is dat een hoog percentage werknemers regelmatig wordt opgeroepen, 
hoewel consignatie uitsluitend bedoeld is voor werk dat ontstaat door onvoorziene 
omstandigheden.

Verder bleek uit Studie 2 dat de meeste werknemers in het geval van een oproep 
tijdens hun consignatiediensten naar hun werkplek of klant moeten reizen en 

A

Samenvatting | 141

binnenwerk_carla.indd   141 27-8-2020   14:50:30



dat slechts een minderheid thuis gehoor kan geven aan de oproep. In de meeste 
gevallen werden consignatiediensten gecompenseerd en de meest voorkomende 
compensatie was een financiële vergoeding.

2. Hoe ervaren werknemers consignatie?
Alle studies uit dit proefschrift tonen aan dat de meeste werknemers 
consignatiediensten negatief ervaren. Hoewel de meeste werknemers die 
deelnamen aan de onderzoeken in dit proefschri� een financiële vergoeding 
ontvingen voor hun consignatiediensten, was ongeveer de helft van hen 
ontevreden met deze vergoeding (onderzoek 1 en 2). Hoewel de exacte percentages 
verschillen per studie, ondervond een aanzienlijk deel van de deelnemers stress 
(door onvoorspelbaarheid van oproepen) en beperkingen (in het kader van 
vrijetijdsbesteding), en vonden zij het moeilijk om tijdens de consignatiedienst 
te ontspannen. Bovendien toonde Studie 4 aan dat werknemers tijdens een 
consignatieperiode meer moeite hadden om psychisch los te komen van hun werk 
en te ontspannen, en dat ze minder controle hadden over hun vrijetijdsactiviteiten 
dan tijdens een gewone werkweek zonder consignatie.

Om enkele resultaten te benadrukken: In Studie 2, het onderzoek met de grootste 
steekproef (2017 werknemers uit verschillende branches), gaf meer dan twee derde 
van de deelnemers (69%) aan de onvoorspelbaarheid van consignatiediensten 
in zekere mate als stressvol te ervaren en 43% gaf aan het oproepbaar zijn als 
zeer stressvol te ervaren. Bijna alle deelnemers (97%) voelden zich op zijn minst 
enigszins beperkt en bijna de hel� (48%) voelde zich erg beperkt tijdens hun 
consignatiediensten. Meer dan driekwart van de deelnemers (79%) ervoer het werk 
dat gedaan moet worden na een oproep als op zijn minst enigszins veeleisend, 40% 
als zeer veeleisend. De meeste deelnemers (71%) in Studie 2 beschouwden hun 
consignatiediensten als een last voor hun sociale omgeving (bv. partner, kinderen, 
vrienden) en slechts 15% zou graag in consignatie willen blijven werken als ze de 
keuze hadden om ermee te stoppen.

3. Wat is de relatie tussen kenmerken van consignatie en indicatoren voor herstel en 
welzijn?

De vier studies in dit proefschri� zijn consistent in de bevinding dat de kenmerken 
van consignatie (dat wil zeggen: de mate van blootstelling aan consignatie, zoals de 
frequentie en de duur van diensten en daadwerkelijke oproepen) niet systematisch 
gerelateerd zijn aan herstel en welzijn.
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4. Wat is de relatie tussen de ervaring van consignatie en indicatoren voor herstel en 
welzijn?

Alle vier studies in dit proefschri� tonen aan dat negatieve ervaringen tijdens 
consignatieperiodes op ongunstige wijze verband houden met indicatoren van 
herstel en welzijn. De vragenlijstonderzoeken lieten zien dat ongunstige ervaringen 
gerelateerd zijn aan vermoeidheid (Studie 1 en 2), slaapproblemen (Studie 2) en 
werk-thuis interferentie (Studie 1). In zowel Studie 1 als 2 was stress als gevolg van 
de onvoorspelbaarheid van consignatie de sterkste voorspeller.

Studie 3 hee� aangetoond dat ervaren stress het verband tussen consignatie en 
slechte slaap versterkt: studenten sliepen tijdens een gemanipuleerde, nachtelijke 
consignatiedienst (zonder daadwerkelijke oproep) slechter dan tijdens een 
controle nacht, vooral als ze de onvoorspelbaarheid van het oproepbaar zijn als 
zeer stressvol ervoeren. Studie 4 hee� aangetoond dat meer negatieve ervaringen 
tijdens een consignatiedienst (zoals stress en gebrek aan ontspanning) verband 
hielden met een hogere mate van dagelijkse vermoeidheid. Daarnaast hee� Studie 
4 aangetoond dat vermoeidheid tijdens consignatiediensten hoger was dan tijdens 
daadwerkelijke vrije tijd (zonder consignatie), en dat dit kan worden verklaard 
door het feit dat herstelervaringen tijdens consignatie minder gunstig waren dan 
tijdens een reguliere werkweek zonder consignatie. De negatieve samenhang 
tussen onprettige ervaringen en welzijn was onafhankelijk van of men al dan niet 
werd opgeroepen.

5. Is er een causaal verband tussen consignatie en indicatoren voor herstel en welzijn?
De meeste onderzoeken in dit proefschri� zijn uitgevoerd in de praktijk onder 
medewerkers met consignatiediensten. Dit heeft ecologische validiteit als 
voordeel. Een nadeel is echter dat het bij onderzoek in de praktijk bijna onmogelijk 
is om causaliteit te onderzoeken. Hoewel het dagboekonderzoek (onderzoek 4) 
aantoonde dat herstel en welzijn slechter waren tijdens een consignatieperiode 
dan tijdens een periode zonder consignatie, zijn verstorende variabelen in deze 
relatie niet uit te sluiten. Daarom werd één quasi experimenteel onderzoek 
uitgevoerd. In het quasi experimentele design van Studie 3 werd een within-subject 
design toegepast waarin deelnemers in hun normale thuissituatie blootgesteld 
werden aan twee condities (een gesimuleerde nachtelijke consignatiedienst en een 
controlenacht). Dit design maakt het mogelijk om voorzichtig conclusies te trekken 
over een oorzakelijk verband tussen consignatie en herstel. De resultaten van deze 
studie lieten zien dat zelfs als er geen oproep plaatsvindt, de zelf gerapporteerde 
ervaren slaap tijdens consignatie van mindere kwaliteit is en minder herstellende 
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waarde hee�. Dit e�ect is vooral uitgesproken als er hoge stress wordt ervaren als 
gevolg van de onvoorspelbaarheid van consignatie. Als zodanig laat deze studie 
zien dat consignatie, vooral als deze als stressvol wordt ervaren, een negatief 
e�ect hee� op de subjectieve slaap (als indicator van welzijn) - zelfs als er geen 
daadwerkelijke oproep plaatsvindt.

Vervolgonderzoek
De studies in dit proefschri� zijn innovatief omdat ze als eerste zowel kenmerken 
als ook ervaringen van consignatie onderzochten in relatie tot het welzijn van 
werknemers. Daarnaast bieden deze studies een gedetailleerd inzicht in de 
ervaringen van werknemers die geconsigneerd zijn. Toekomstig onderzoek is 
echter nodig (zie hoofdstuk 6.3.). Ten eerste zijn er nationale statistieken nodig 
om conclusies te kunnen trekken over de representativiteit van steekproeven in 
eerder en toekomstig onderzoek. Zolang noch de prevalentie van consignatie, noch 
de kenmerken van de consignatie op nationaal of internationaal niveau bekend 
zijn, kan niet worden bepaald in welke mate de steekproeven van bestaande en 
toekomstige studies representatief zijn voor de hele populatie werknemers met 
consignatie.

Gezien het aangetoonde belang van consignatie-ervaringen, is een tweede 
belangrijke aanbeveling voor toekomstig onderzoek het onderzoeken van 
voorspellers van deze ervaringen. Aangezien er enige variatie in ervaringen is, zou 
het interessant zijn om te weten welke factoren bepalen of consignatiediensten 
ongunstig worden ervaren. Voorspellers op functieniveau (zoals functie-eisen, 
aantal oproepbare werknemers, voorspelbaarheid van oproepen, restricties aan 
het maximale aantal oproepen en/of werktijd, zeggenschap over de planning van 
consignatie) kunnen helpen bij het ontwerp van consignatieroosters op een manier 
dat ongunstige ervaringen worden verminderd.

Een derde belangrijke richting voor toekomstig onderzoek is de vergelijking van 
consignatie met ploegendienst. Omdat het ‘op afroep’ beschikbaar hebben van 
werknemers goedkoper is dan volledige personele bezetting in ploegendiensten, 
is consignatie voor werkgevers een aantrekkelijk alternatief voor nachtdiensten, 
avonddiensten of weekenddiensten (Mabon, 1995). Hoewel uit onderzoek blijkt dat 
consignatie nadelig kan zijn voor het welzijn en de gezondheid van werknemers, 
geldt hetzelfde voor ploegenarbeid (Kantermann, Juda, Vetter & Roenneberg, 
2010). Toekomstig onderzoek is dus nodig om te onderzoeken welke werkregeling 
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‘het mindere kwaad’ is wanneer er werk moet worden verricht tijdens bijvoorbeeld 
avonden, nachten of weekenden.

Conclusie en praktische aanbevelingen
Volgens de Nederlandse Arbeidstijdenwet (Ministerie van Sociale Zaken en 
Werkgelegenheid, 2010) geldt consignatie als rusttijd. De algemene conclusie 
van dit proefschri� is echter dat, in termen van herstel, consignatie geenszins 
gelijk gesteld kan worden aan echte rusttijd. In lijn met deze conclusie zijn er 
verschillende aanbevelingen te doen (zie hoofdstuk 6.4.). Een overzicht hiervan 
is te vinden in Tabel 2.

Gezien de hoge prevalentie van oproepen, en gezien het feit dat consignatiediensten 
wettelijk zijn toegestaan om om te kunnen gaan met onvoorziene omstandigheden, 
moeten beleidsmakers de legitimiteit van consignatiediensten onderzoeken. 
Wanneer consignatiediensten niet kunnen worden vermeden, zou dit 
gecompenseerd moeten worden met extra vrije tijd om herstel te garanderen. 
Werkgevers wordt aangeraden om aandacht te besteden aan de consignatie-
ervaringen van werknemers, te onderzoeken hoe ze consignatie kunnen verlichten 
en te zorgen voor werkroosters (inclusief consignatie) die voldoende herstel 
mogelijk maken. Ten slotte dienen werkgevers en werknemers zich bewust te zijn 
van de potentiële risico’s van onvoldoende herstel en verstandige keuzes te maken 
met betrekking tot de planning en compensatie van consignatie om voldoende 
herstel te garanderen.
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Tabel 2 | Aanbevelingen voor wetgeving en beleid, werkgevers en werknemers

Wetgeving en beleid Werkgevers Werknemers
• Onderzoek de 

legitimiteit van 
consignatie.

• Stel strengere 
regels op voor 
omstandigheden 
waarin consignatie 
wettelijk is 
toegestaan.

• Herzie consignatie 
wetgeving om 
voldoende herstel te 
garanderen.

• Consignatie wordt 
niet hetzelfde ervaren 
als ‘echte rusttijd’ en 
moet daarom worden 
gecompenseerd, bij 
voorkeur in termen 
van hersteltijd.

• Vermijd consignatie waar 
mogelijk.

• Controleer danwel 
verhoog de tevredenheid 
van werknemers met een 
vergoeding.

• Compenseer consignatie 
met extra vrije tijd om 
voldoende herstel op 
de langere termijn te 
garanderen.

• Compenseer de 
daadwerkelijke 
werktijd tijdens 
consignatiediensten door 
vrije tijd zo snel mogelijk 
na de dienstdienst.

• Informeer regelmatig bij 
werknemers op welke 
manieren consignatie kan 
worden verlicht en handel 
daarnaar voor zover dat 
redelijkerwijs verwacht 
kan worden in het kader 
van de zorgplicht die 
werkgevers hebben 
volgens de Arbowetgeving.

• Hou de blootstelling van 
werknemers aan oproepen 
bij en onderneem actie 
indien de blootstelling 
onredelijk hoog is.

• Bied mogelijkheden voor 
medewerkers om beter 
te leren omgaan met 
consignatie.

• Zorg ervoor dat 
consignatiediensten 
eerlijk verdeeld zijn over 
de werknemers en dat ze 
evenredig verdeeld zijn 
over tijd.

• Zorg voor voldoende 
herstel tijdens vrije 
periodes en tijdens 
consignatieperiodes 
(onderneem 
activiteiten die je 
plezier geven).

• In geval van 
zeggenschap over 
het eigen rooster, 
zorg dan voor 
een evenwichtig 
rooster door 
consignatiediensten 
gelijkmatig te 
verdelen over 
periodes.

• Kies voor 
compensatie in tijd in 
plaats van financiële 
vergoeding.

• Praat met je 
werkgever en/of 
ondernemingsraad 
en doe constructieve 
(realistische) 
suggesties voor 
verbeteringen.

• Wees voorbereid 
om naar het werk 
te gaan wanneer u 
geconsigneerd bent.

• Vraag collega’s om 
advies als u niet zeker 
weet hoe u tijdens 
een oproep moet 
handelen.
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ZUSAMMENFASSUNG

Flexible Arbeitszeitmodelle zählen heutzutage zum Standardrepertoire einer 
modernen Personalpolitik. Ein Großteil der bisherigen Literatur beschä�igt 
sich mit Arbeitszeitmodellen, deren Ziel es ist, die Balance zwischen Arbeit und 
Privatleben der Beschä�igten zu verbessern. Arbeitszeitmodelle, die sich vor 
allem an betrieblichen Interessen orientieren, sind weniger erforscht. Eines dieser 
Modelle ist die Rufbereitscha�.

Die Rufbereitscha¢ ist eine Form des Bereitscha�sdienstes, bei der Beschä�igte 
ohne persönliche Anwesenheit am Arbeitsplatz für den Arbeitgeber erreichbar sein 
müssen, um auf Abruf die Arbeit aufnehmen zu können (Nicol & Botterill, 2004).

Diese wird vermehrt herangezogen, um rund um die Uhr Serviceleistungen 
anbieten zu können oder den Betrieb technischer Anlagen sicher zu stellen. 
Rufbereitscha� kann von Vorteil sein, wenn zum Beispiel nachts nicht durchgehend 
gearbeitet wird, aber nach den o�iziellen Betriebszeiten Notfälle eintreten können, 
die nicht bis zum nächsten Morgen warten können.

Da die Rufbereitscha� kostengünstiger ist als ein vollständiger Schichtbetrieb, 
stellt sie für viele Betriebe ein attraktives Arbeitszeitmodell dar (Mabon, 1995). 
Infolgedessen kommt die Rufbereitschaft in einer Vielzahl von Branchen 
und Berufen vor, (z.B. bei der Feuerwehr, der Polizei, der Luftfahrt, im 
Gesundheitswesen, in der Informationstechnologie, im Handwerk, und bei 
Ingenieursberufen; Nicol & Botterill, 2004; Schult & Tobsch, 2012).

Laut der niederländischen Arbeitszeitgesetzgebung gilt die Rufbereitscha� als 
Ruhezeit und nicht als Arbeitszeit (Carly, 2007; Ministerium für Soziales und Arbeit, 
2010). Nur wenn Beschä�igte zur Arbeit gerufen werden, zählt die gearbeitete Zeit 
als Arbeitszeit. Rufbereitscha�en werden zumeist von Beschä�igten zusätzlich zur 
regulären Arbeitszeit übernommen. Da die Rufbereitscha� o�iziell als Ruhezeit 
gilt, kann sie zwischen den regulären Arbeitszeiten eingeplant werden – in 
Zeiträumen, die zur Erholung von der Arbeit vorgesehen sind (z.B. abends, nachts 
und am Wochenende). Da Erholung von der Arbeit für das Wohlbefinden und die 
Gesundheit von entscheidender Bedeutung ist (z.B. Geurts, Beckers, & Tucker, 2014; 
Geurts & Sonnentag, 2006; Kivimaki, Leino-Arjas, et al., 2006; Kivimaki, Virtanen, 
et al., 2006; Meijman & Mulder, 1998; McEwen, 1998; Sluiter, Frings-Dresen, Van der 
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Beek, & Meijman, 2001), stellt sich die Frage, ob sich die Beschä�igten während 
der Rufbereitscha� tatsächlich erholen können.

Frühere Studien zur Rufbereitschaft legen nahe, dass dies möglicherweise 
nicht der Fall ist (z.B. Nicol & Botterill, 2005; Arnedt, Owens, Crouch, Stahl & 
Carskadon, 2005; Bamberg et al., 2012; Emmet, Dovey & Wheeler, 2013); Tucker 
et al., 2010; Van der Ven et al., 2015). Die Anzahl der Studien zur Rufbereitscha� 
und Erholung ist jedoch immer noch gering, und die meisten früheren Studien 
hatten entweder kleine Stichproben, eine geringe externe Validität oder 
suboptimale Studiendesigns (z.B. Nicol & Botterill, 2004; Schult & Tobsch). Das 
übergeordnete Ziel dieser Dissertation war es daher, einen tieferen Einblick in 
die Zusammenhänge zwischen Rufbereitscha�, Erholung und Wohlbefinden zu 
erhalten, indem diese Zusammenhänge in größeren, heterogenen Stichproben 
und neben Querschnittstudien, auch anhand experimenteller Forschung und 
Tagebuchstudie untersucht wurden.

Darüber hinaus sind die Studien in dieser Dissertation die ersten, in denen 
zwischen Merkmalen der Rufbereitscha� (z.B. die Häufigkeit und Länge der 
Rufbereitscha�sdienste und Aufrufe) und den Erfahrungen der Beschä�igten 
(z. B. Stress aufgrund der Unvorhersehbarkeit, erfahrene Einschränkungen und 
Entspannung) unterschieden wurde.

Obwohl frühere Studien darauf hinweisen, dass Rufbereitscha� das Wohlbefinden 
negativ beeinflussen kann, ist die Frage weiterhin o�en, welche Aspekte der 
Rufbereitscha� besonders ungünstig sind. Basiert auf der Eort-Recovery Theory 
(Meijman & Mulder, 1998) ist anzunehmen, dass tatsächliche Aufrufe während der 
Rufbereitscha� das Wohlbefinden beeinträchtigen, da sie zusätzlichen Aufwand 
(Arbeit) erfordern und zudem die Freizeit verkürzen. Doch auch ohne tatsächliche 
Anrufe kann die Rufbereitscha� eine ungünstige Erfahrung sein, die sich auf das 
Wohlbefinden auswirkt (Bamberg et al., 2012).

Forschungsfragen
Die Forschungsfragen lauteten wie folgt:

1. Was sind die Merkmale der Rufbereitscha� in den Niederlanden?
2. Wie erleben Beschä�igte die Rufbereitscha�?
3. Welche Beziehung besteht zwischen den Merkmalen der Rufbereitscha� und 

den Indikatoren für Erholung und Wohlbefinden?
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4. Welche Beziehung besteht zwischen den Erfahrungen mit Rufbereitscha� und 
den Indikatoren für Erholung und Wohlbefinden?

5. Gibt es einen kausalen Zusammenhang zwischen Rufbereitschaft und 
Indikatoren für Erholung und Wohlbefinden?

Eine Übersicht über die Forschungsfragen pro Studie findet sich in Tabelle 1.

Studien
Um die Forschungsfragen zu beantworten, wurden zwei Fragebogenstudien, eine 
quasi-experimentelle Feldstudie und eine Tagebuchstudie durchgeführt. Studie 
1 (Kapitel 2) war eine Querschnittsstudie mit einer heterogenen Stichprobe von 
157 Beschä�igten mit Rufbereitscha�sschichten. Bei Studie 2 (Kapitel 3) handelt 
es sich um eine groß angelegte Querschnittsstudie unter einer heterogenen 
Stichprobe von 2017 niederländischen Beschä�igten. Studie 3 (Kapitel 4) war 
eine quasi-experimentelle Feldstudie, an der 96 Studierende an zwei aufeinander 
folgenden Nächten teilnahmen (eine simulierte Rufbereitscha�snacht ohne 
tatsächlichen Aufruf und eine Referenznacht); darin wurden sowohl Fragebögen 
als auch Aktigraphie2 zur Datensammlung verwendet. Bei Studie 4 (Kapitel 
5) handelt es sich um eine Tagebuchstudie, in der eine heterogene Stichprobe 
von 106 Beschä�igten an sechs aufeinander folgenden Tagen mit, und an sechs 
aufeinander folgenden Tagen ohne Rufbereitscha� täglich Fragebögen ausfüllte.

2Die Aktigraphie ist ein nicht-invasives und in der Schla�orschung häufig genutztes Verfahren, mit 
dem menschlich Aktivitäts- und Ruhezyklen erforscht werden können. Das als Aktigraph bezeichnete 
Messgerät ähnelt einer Armbanduhr und wird auch so am Handgelenk getragen. Es zeichnet Daten 
über die Bewegungen eines Probanden und zusätzliche Parameter wie Helligkeit in der Umgebung 
auf. In der Auswertung ist es möglich, indirekt und doch recht zuverlässig Schlafdauer und Schlaf-
Wach-Rhythmus des Probanden zu erkennen, da die geringere Häufigkeit von Bewegungen während 
des Schlafes im Vergleich zum Wachzustand Rückschlüsse auf Einschlafzeit und Schlafdauer zulassen.

A

Zusammenfassung | 149

binnenwerk_carla.indd   149 27-8-2020   14:50:30



Tabelle 1 | Forschungsfragen, Studien und wichtigste Ergebnisse

Forschungsfragen
Studie (Kapitel)

Ergebnisse
1 (2) 2 (3) 3 (4) 4 (5)

1.
Was sind die Merkmale 
der Rufbereitscha� in den 
Niederlanden?

☑ ☑ Die Merkmale variieren 
stark.

2.
Wie erleben Beschä�igte die 
Rufbereitscha�? ☑ ☑ ☑ ☑

Für viele Beschä�igte ist 
die Rufbereitscha� eine 
negative Erfahrung

3.

Welche Beziehung besteht 
zwischen den Merkmalen 
der Rufbereitscha� und den 
Indikatoren für Erholung 
und Wohlbefinden?

☑ ☑ ☑
Es wurde kein Beweis für 
einen systematischen 
Zusammenhang 
gefunden.

4.

Welche Beziehung besteht 
zwischen den Erfahrungen 
mit Rufbereitscha� und den 
Indikatoren für Erholung 
und Wohlbefinden?

☑ ☑ ☑ ☑

Es gibt einen negativen 
Zusammenhang zwischen 
negativev Rufbereit-
scha�serfahrungen und 
Indikatoren für Erholung 
und Wohlbefinden.

5.

Gibt es einen kausalen 
Zusammenhang zwischen 
Rufbereitscha� und 
Indikatoren für Erholung 
und Wohlbefinden?

☑

Es scheint einen kausalen 
Zusammenhang zu geben 
zwischen Rufbereitscha� 
und Indikatoren 
für Erholung und 
Wohlbefinden.

Ergebnisse
Die Ergebnisse zu diesen Forschungsfragen werden im Folgenden 
zusammengefasst.

1. Was sind die Merkmale der Rufbereitscha¥ in den Niederlanden?
In Bezug auf die Merkmale der Rufbereitschaft (Häufigkeit und Dauer der 
Rufbereitscha�sdienste sowie Aufrufe) ergaben die Studien große interindividuelle 
Unterschiede. Die Anzahl der Arbeitsstunden nach einem Aufruf lag beispielsweise 
zwischen 0 und 180 Stunden pro Monat (Studie 1), und die durchschnittliche Dauer 
eines Aufrufs betrug zwischen 0 und 10 Stunden (Studie 2). Es hat sich gezeigt, 
dass viele Beschäftigte regelmäßig während der Rufbereitschaft zur Arbeit 
gerufen wurden, obwohl solche Schichten für Arbeiten gedacht sind, die aufgrund 
unvorhergesehener Umstände entstehen.

150 | Appendix

binnenwerk_carla.indd   150 27-8-2020   14:50:30



Darüber hinaus zeigte Studie 2, dass die meisten Bereitscha�skrä�e im Falle 
eines Aufrufs zu ihrem Arbeitsplatz oder Kunden pendeln mussten und nur eine 
Minderheit von zu Hause ausarbeiten konnte. Die meisten Beschä�igten erhielten 
eine finanzielle Vergütung für ihre Rufbereitscha�.

2. Wie erleben Beschä¥igte die Rufbereitscha¥?
In Bezug auf die Erfahrungen der Beschä�igten mit der Rufbereitscha� haben die 
Studien gezeigt, dass die Rufbereitscha� von vielen Beschä�igten negativ erlebt 
wird. Obwohl die meisten Beschä�igten, die an den Studien dieser Dissertation 
teilgenommen haben, eine finanzielle Entschädigung für ihre Rufbereitscha� 
erhalten, war etwa die Häl�e unzufrieden mit der Vergütung (Studie 1 und 2). 
Obwohl die genauen Prozentsätze in den Studien 1, 2 und 4 variieren, war ein 
beträchtlicher Teil der Beschä�igten mit Stress und Einschränkungen während 
der Rufbereitscha�en konfrontiert und fand es schwierig, sich während der 
Rufbereitscha� zu entspannen. Darüber hinaus zeigte der Vergleich in Studie 4, 
dass dieselben Beschä�igten während der Rufbereitscha� größere Schwierigkeiten 
hatten, sich psychisch von der Arbeit zu lösen und sich zu entspannen, als in einer 
Zeit ohne Rufbereitscha�. Zudem gaben sie auch an, während der Rufbereitscha� 
das Gefühl zu haben, ihre Freizeitaktivitäten nicht oder kaum nach eigenem 
Wunsch gestalten zu können.

Einige Ergebnisse sollen hervorgehoben werden: In Studie 2, der Studie mit der 
größten Stichprobe (2017 Beschä�igte aus verschiedenen Branchen), gaben 
mehr als zwei Drittel der Teilnehmenden (69%) an, die Unvorhersehbarkeit, 
die mit der Rufbereitscha� einher geht, als etwas stressig zu empfinden und 
43% als sehr stressig. Fast alle Teilnehmenden (97%) fühlten sich während ihrer 
Bereitscha�sschicht zumindest etwas eingeschränkt und knapp die Häl�e (48%) 
fühlte sich sehr eingeschränkt. Mehr als drei Viertel der Teilnehmenden (79%) 
empfanden die Arbeit, die nach einem Anruf zu leisten ist, als mindestens etwas 
anspruchsvoll, 40% als sehr anspruchsvoll. 71% der Teilnehmenden an Studie 
2 betrachteten ihre Rufbereitscha� als Belastung für ihr soziales Umfeld (z. B. 
Partner, Kinder, Freunde) und lediglich 15% würden auch weiterhin Rufbereitscha� 
leisten, wenn sie die Wahl hätten.

3. Welche Beziehung besteht zwischen den Merkmalen der Rufbereitscha¥ und den 
Indikatoren für Erholung und Wohlbefinden?

Die vier Studien in dieser Dissertation haben durchweg gezeigt, dass die Merkmale 
der Rufbereitscha� (z.B. Häufigkeit und Dauer von Schichten und tatsächlichen 
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Aufrufen) nicht systematisch mit Indikatoren für Erholung und Wohlbefinden (wie 
z.B. Schlafproblemen und allgemeiner und täglicher Müdigkeit) zusammenhängen.

4. Welche Beziehung besteht zwischen den Erfahrungen mit Rufbereitscha¥en und 
den Indikatoren für Erholung und Wohlbefinden?

In Bezug auf die Rufbereitscha�serfahrungen der Beschä�igten zeigen alle 
vier Studien in dieser Dissertation, dass negative Rufbereitscha�serfahrungen 
ungünstig mit Indikatoren für Erholung und Wohlbefinden zusammenhängen. 
Die Querschnittsstudien zeigten, dass ungünstige Bereitscha�serfahrungen 
mit Müdigkeit (Studie 1 und 2), Schlafproblemen (Studie 2) und Störungen am 
Arbeitsplatz (Studie 1) zusammenhängen. Sowohl in Studie 1 als auch in Studie 2 
war Stress aufgrund der Unvorhersehbarkeit, die mit der Rufbereitscha� einher 
geht, der stärkste Prädiktor.

Studie 3 zeigte, dass die Erfahrung von Stress den Zusammenhang zwischen 
Rufbereitschaft und Schlafstörungen verstärkte: Die Teilnehmer schliefen 
während einer manipulierten Rufereitscha�snacht schlechter als während einer 
Referenznacht, insbesondere wenn sie die Unvorhersehbarkeit als sehr stressig 
empfanden. Studie 4 zeigte, dass negativere Rufbereitscha�serfahrungen mit 
einem höheren Grad an Müdigkeit im Alltag zusammenhängen. Darüber hinaus 
zeigte Studie 4, dass die Müdigkeit während der Rufbereitscha� höher war als 
während der tatsächlichen Ruhezeit, und dass dies durch die Tatsache erklärt 
werden kann, dass die Erholungserfahrungen während der Bereitscha�szeiten 
ungünstiger waren als während einer regulären Arbeitswoche ohne Rufbereitscha�.

5. Gibt es einen kausalen Zusammenhang zwischen Rufbereitscha¥ und Indikatoren 
für Erholung und Wohlbefinden?

Die meisten Studien in dieser Dissertation wurden unter Arbeitnehmern und 
Arbeitnehmerinnen durchgeführt und haben somit eine hohe ökologische Validität. 
Es ist jedoch fast unmöglich, anhand von Feldstudien in der Berufspraxis Kausalität 
zu bestimmen. Obwohl die Tagebuchstudie (Studie 4) zeigte, dass Erholung und 
Wohlbefinden während der Rufbereitscha� niedriger waren als während der 
regulären Arbeitswoche, ist es denkbar, das weitere, bisher unbekannte Variablen 
diese Beziehung beeinflussen. Deswegen wurde auch eine experimentelle Studie 
durchgeführt. Das experimentelle Design von Studie 3, das aus einem within-subject 
Design mit zwei Bedingungen (einer simulierten Rufbereitscha�snacht und einer 
Kontrollnacht) bestand, ermöglichte sorgfältige Schlussfolgerungen über einen 
Kausalzusammenhang zwischen Rufbereitscha� und Erholung. Die Ergebnisse 
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dieser Studie zeigten, dass subjektiver Schlaf während der Rufbereitscha� von 
geringerer Qualität ist und einen geringeren Erholungswert aufweist, selbst 
wenn kein Aufruf stattfindet. Dieser E�ekt ist besonders ausgeprägt, wenn die 
Teilnehmenden aufgrund der Unvorhersehbarkeit, die mit der Rufbereitscha� 
einher geht, Stress erfahren. Insofern zeigt diese Studie, dass Rufbereitscha�, 
insbesondere wenn sie als stressig empfunden wird, sich auf den Schlaf auswirkt 
(als Indikator für das Wohlbefinden) - auch wenn kein tatsächlicher Aufruf zur 
Arbeit erfolgt.

Desiderata für zukün¢ige Forschung
Die Studien in dieser Dissertation waren die ersten, in denen sowohl Merkmale 
der Rufbereitscha� als auch deren psychologische Bedeutung (Erfahrungen) in 
Bezug auf das Wohlbefinden der Beschä�igten untersucht wurden. Auf diese Weise 
konnten detaillierte Einblicke in die Erfahrungen mit der Rufbereitscha� gegeben 
werden. Weitere Forschung ist jedoch notwendig (siehe Kapitel 6.3.). Erstens 
sind nationale (Regierungs-) Statistiken erforderlich, um Rückschlüsse auf die 
Repräsentativität von Stichproben in früheren und zukün�igen Forschungsarbeiten 
ziehen zu können. Solange weder die Prävalenz der Rufbereitscha� noch die 
Merkmale der Rufbereitscha� auf nationaler oder internationaler Ebene bekannt 
sind, ist die Repräsentativität der Stichproben in vorliegenden Studien nicht zu 
bestimmen.

Angesichts der nachgewiesenen Bedeutung von Rufbereitscha�serfahrungen 
besteht eine zweite wichtige Empfehlung für zukünftige Forschung darin, 
Prädiktoren dieser Erfahrungen zu untersuchen. Da die Erfahrungen 
variieren, wäre es interessant zu wissen, welche Faktoren bestimmen, ob 
Rufbereitscha� mit negativen Erfahrungen einhergeht oder nicht. Prädiktoren 
auf Job Ebene (wie Arbeitsanforderungen; Anzahl der Beschä�igten über die 
die Rufbereitschaftsverpflichtungen verteilt werden; Vorhersehbarkeit von 
Aufrufen; Begrenzung der Anzahl der Aufrufe und / oder der Arbeitszeit; Einfluss 
auf die Planung der Rufbereitscha�sdienste) können bei der Gestaltung der 
Rufbereitscha� hilfreich sein.

Eine dritte wichtige Frage für die zukün�ige Forschung ist der Vergleich der 
Rufbereitscha� mit der Schichtarbeit. Da Rufbereitscha� günstiger ist als eine 
vollständige Schichtbesetzung, ist sie eine attraktive Alternative zu Nachtschicht, 
Abendschicht oder Wochenendschicht (Mabon, 1995). Untersuchungen haben 
zwar gezeigt, dass Rufbereitscha� das Wohlbefinden und die Gesundheit der 
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Beschä�igten beeinträchtigen kann, jedoch gilt dies auch für Schichtarbeit 
(Kantermann, Juda, Vetter & Roenneberg, 2010). Zukün�ige Forschung ist daher 
erforderlich, um zu untersuchen, welche Arbeitsregelungen „das geringere Übel“ 
sind, wenn beispielsweise an Abenden, Nächten oder Wochenenden gearbeitet 
werden muss.

Schlussfolgerung und praktische Empfehlungen
Gemäß der niederländischen Arbeitszeitgesetzgebung (Ministerium für Soziales 
und Arbeit, 2010) gilt Rufbereitscha� als Ruhezeit. Die allgemeine Schlussfolgerung 
dieser Dissertation lautet jedoch, dass die Rufbereitscha� im Hinblick auf Erholung 
und Wohlergehen nicht mit tatsächlicher Ruhezeit verglichen werden kann. In 
Übereinstimmung mit dieser Schlussfolgerung können mehrere Empfehlungen 
abgegeben werden. Eine Übersicht finden Sie in Tabelle 2. Angesichts der hohen 
Prävalenz von Anrufen sollten die politischen Entscheidungsträger die Legitimität 
der Rufbereitscha� untersuchen. Wenn Rufbereitscha� nicht vermieden werden 
kann, sollte sie durch zusätzliche Freizeit ausgeglichen werden, um ausreichende 
Erholung zu gewährleisten. Unternehmen sollten auf die Erfahrungen der 
Beschä�igten achten und nach Möglichkeiten suchen, die Bereitscha�slast 
zu verringern, etwa indem Dienstpläne erstellt werden, die eine ausreichende 
Erholung ermöglichen. Schließlich sollten sich Arbeitgebende und Beschä�ige 
der potenziellen Risiken einer unzureichenden Erholung bewusst sein und kluge 
Entscheidungen hinsichtlich der Planung und Kompensation von Rufbereitscha� 
tre�en, um ausreichende Erholung sicherzustellen und somit Gesundheit und 
Wohlergehen zu erhalten.
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Tabelle 2 | Empfehlungen für Gesetzgebung und Politik, Arbeitgeber und Arbeitnehmer

Gesetzgebung & Politik Arbeitgeber Angestellte
• Untersuchen 

Sie, inwiefern 
der Einsatz von 
Rufbereitscha� 
legitim ist..

• Schärfen Sie 
die Regeln für 
Umstände, 
unter denen 
Rufbereitscha�en 
gesetzlich zulässig 
sind.

• Überprüfen und 
überarbeiten Sie die 
Rufbereitscha�s- 
gesetze um 
ausreichende 
Erholung zu 
gewährleisten.

• Rufbereitscha� 
ist in Hinsicht auf 
Erholung nicht 
gleichwertig mit 
Ruhezeit und sollte 
daher kompensiert 
werden, 
vorzugsweise durch 
extra Freizeit.

• Vermeiden Sie 
Rufbereitscha�, wann und 
wo dies möglich ist.

• Überprüfen und verbessern 
Sie die Zufriedenheit der 
Beschä�igten mit der 
Vergütung.

• Kompensieren Sie die 
Rufbereitscha� mit 
zusätzlicher Freizeit, um die 
Erholung nach der Arbeit zu 
gewährleisten.

• Kompensieren Sie die 
tatsächliche Arbeitszeit 
während Rufbereitscha�en 
so bald wie möglich nach 
der Rufbereitscha� durch 
Freizeit, um zeitnahe 
Erholung zu ermöglichen.

• Erkundigen Sie sich 
regelmäßig, wie die 
Belastung durch 
Rufbereitscha� verringert 
werden kann, und handeln 
Sie entsprechend.

• Monitoren Sie, wie o� und 
wie lange Beschä�igte 
während der Rufbereitscha� 
arbeiten müssen und 
ergreifen Sie, wenn nötig, 
Maßnahmen.

• Bieten Sie angestellten 
Personen mit 
Rufbereitscha� die 
Möglichkeit, den Umgang 
mit Rufbereitscha�e besser 
zu erlernen.

• Achten Sie darauf, dass die 
Rufbereitscha�sdienste 
unter den Beschä�igten und 
im Laufe der Zeit gerecht 
verteilt sind.

• Sorgen Sie dafür, 
dass Sie sich 
ausreichend erholen.

• Insofern Sie Einfluss 
auf die eigenen 
Arbeitszeiten haben, 
sorgen Sie für einen 
ausgewogenen 
Arbeitsplan, 
indem Sie die 
Rufbereitscha�s- 
dienste gleichmäßig 
über das Jahr 
verteilen.

• Wählen Sie eine 
Vergütung in Freizeit 
statt Geld.

• Sprechen Sie mit 
Management 
und Betriebsrat 
und machen Sie 
konstruktive 
(realistische) 
Verbesserungs- 
vorschläge.

• Seien Sie bereit, auf 
Abruf zur Arbeit zu 
gehen.

• Bitten Sie Kollegen/
Kolleginnen um Rat, 
wenn Sie sich nicht 
sicher sind, wie Sie 
sich während eines 
Aufrufs verhalten 
sollen. A
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