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“Think in the morning, act in the noon, eat in the evening, sleep in the night.” 

William Blake 
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Chapter 3 
 

Individual differences and shift work tolerance by croupiers 
 

Abstract 
The aim of this study was to investigate individual factors in relation to shift work 

tolerance. In this cross-sectional study a questionnaire was administered to 315 croupiers 

working in Dutch casinos. Subjective health, emotional exhaustion, sleep quality and sleep 

duration were used as indicators for shift work tolerance. The set of individual factors 

included flexibility of sleeping habits, vigorousness, morningness, habitual sleep time, age 

and shift work exposure. Multiple regression analyses were performed. Results showed that 

flexibility of sleeping habits and vigorousness were the main factors related to all four 

indicators of shift work tolerance. Furthermore, age and shift work exposure were 

associated to subjective health and habitual sleep time was associated to sleep quality and 

sleep duration.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This chapter is based on: Van der Holst HM, Kerkhof GA (2005). Individual differences 

and shift work tolerance by croupiers. Sleep-Wake Research in the Netherlands, 16: 79-82.
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Introduction 
Shift work is associated with health-related problems. Cross-sectional studies have shown 

that sleep disturbances are the most prominent problems related to shift work (Åkerstedt, 

2003). There is a wide individual variation in tolerance to shift work. About 20 to 30 

percent of the shift workers are forced to leave shift work in the first 2-3 years due to 

chronic medical problems (Harrington, 1978). Identification of individual factors behind 

this variation is important for understanding the process of shift work tolerance. The goal of 

this study is to identify factors (predictors) that can determine individual differences in shift 

work tolerance. In this study the relationships between a set of individual factors on the one 

hand and subjective health and sleep, used as indicators for (in)tolerance to shift work, on 

the other hand will be presented. 

 

Methods 
Participants were 315 croupiers (209 males, 106 females) working in 12 casinos in the 

Netherlands. Their work schedule consisted of 3 different shifts: dayshift period from 12:00 

to 20:00, the night shift from 20:00 to 04:00 and evening shift from 16:00 to 01:00. The 

croupiers worked 3 night shifts a week on average. The age at which the respondents had 

started shift work was between 16 to 41 years.  

In this cross-sectional study a questionnaire was administered. Subjective health and sleep 

variables were used as indicators for shift work tolerance. Health scores were measured 

with two subjective scales. The first health scale included 9 items on the prevalence of 

health complaints in the last month (gastrointestinal disorders, cardiovascular diseases and 

psychosomatic complaints). The second scale is derived from the Dutch version of the 

Maslach Burnout Inventory (UBOS) and measures emotional exhaustion (Schaufeli & van 

Dierendonck, 2000). Sleep was measured as subjective sleep quality (10 item scale) and as 

mean sleep duration during the night shift period. Sleep duration was estimated by self-

reported bedtimes. Percentage scores on a scale from 0 to 100 have been calculated for 

subjective health, emotional stability (the reverse of emotional exhaustion) and sleep 

quality.  

Based on previous studies (Härmä, 1993), six individual factors have been selected as 

potential predictors: (a) Flexibility of sleeping habits and Vigorousness, from the Dutch 
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version of the Circadian Type Questionnaire (CTQ) (Folkard et al., 1979). Flexibility of 

sleeping habits represents the ability to sleep at unusual times and vigorousness defines the 

ability to overcome drowsiness. (b) Morningness-eveningness (item from the VOA) 

(Kerkhof, 1984). (c) Age and Shift work exposure (in years) and (d) Bedtime during days 

off, used as indicator for the habitual timing of sleep, i.e. the day/night orientation. Multiple 

regression analyses were performed, with the set of individual factors as predictor variables 

and each indicator for shift work tolerance as criterion variable.  

 

Results 
Descriptive statistics for the predictor and tolerance variables are presented in Table I. 

Bedtime during days off showed a large range. Further inspection showed that 59 percent of 

the respondents usually went to bed between 23:00 and 01:00, while 30 percent went to bed 

at 02:00 or later. The tolerance variables showed high internal correlations. High scores on 

both health scales were associated with higher sleep quality (r = .451 and r = .564, p < 0.01) 

and longer sleep duration (r = .153 and r = .288, p < 0.01). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table I. Means, standard deviations and ranges for the predictor and tolerance variables. 

Predictors Mean (± SD) Range 

Age (yrs) 37 (± 8) 22-58 

Shift work exposure (yrs) 14 (± 8) 0-35 

Flexibility of sleeping habits 19.6 (± 3.6) 9-30 

Vigorousness 10.5 (± 3.1) 4-20 

M-E type  3.8 (± 1.2) 1-5 

Bedtime days off (hh:mm) 00:58 (± 1:30) 22:00-08:00 

Tolerance variables    Mean (± SD) Range 

Subjective health (%) 65 (± 19) 14-100 

Emotional stability (%) 64 (± 22) 0-100 

Sleep quality (%) 56 (± 14) 16-88 

Sleep duration night shift (hh:mm) 6:41 (± 1:14) 02:30-12:30 
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The six predictor variables were entered into four multiple regression analyses, each with 

one of the tolerance variables as criterion (see Table II). For both health variables, 

flexibility of sleeping habits and vigorousness appeared important factors. High scores on 

flexibility and vigorousness were associated with high scores on both health scales. Shift 

work experience and age showed to be specific predictors for subjective health. Longer 

shift work exposure was related to a low score on subjective health. However, age was 

positively related to subjective health.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For sleep quality and sleep duration, flexibility of sleeping habits, vigorousness and 

bedtime proved significant predictors. The more flexibility of sleeping habits and delayed 

timing of sleep, the higher the sleep quality score and the longer the sleep duration for day 

sleep during night shifts. Vigorousness showed a positive relationship with sleep quality, 

but a negative relationship with sleep duration. Vigorousness was associated with high 

sleep quality but with shortened sleep duration. 

 

 

Table II. Significant standardized regression coefficients (ß) of the predictors with tolerance variables. 

 Subjective 

health 

Emotional 

stability 

Sleep quality Sleep duration  

night shift 

Age  .230*    

Shift work exposure  -.255*    

Flexibility of sleeping habits .161** .206* .315** .210** 

Vigorousness .279** .345** .181** -.110* 

M-E type (eveningness)     

Bedtime during days off    .208** .361** 

R² model .371** .508** .477** .570** 
* p < 0.05 ** p < 0.01. 
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Discussion 
The individual factors were significant related to health and sleep. Specially, the sleep 

related factors flexibility of sleeping habits and vigorousness were prominent predictors.  

These results are in accordance with earlier studies. In a follow-up study performed by 

Kaliterna and colleagues, flexibility of sleeping habits showed to be a consistent predictor 

(Kaliterna et al., 1995). 185 young workers, entering shift work for the first time, were 

examined by means of individual differences and subjective health questionnaires. 

Examinations were taken prior to the commencement of shift work and after one and three 

years of shift work experience. Low scores on flexibility of sleeping habits (rigidity) were 

correlated with generally poor health, respiratory complaints and psychosomatic-digestive 

complaints after one and three years of shift work experience. Also Costa and colleagues 

showed that flexibility of sleeping habits and vigorousness were associated with better 

tolerance (Costa et al., 1989). Shift workers without any health complaints showed 

significant higher scores for flexibility of sleeping habits and higher scores for vigorousness 

in comparison to shift workers with nervous and digestive complaints.  

The finding of shift work experience as predictive variable for subjective health is in line 

with the study of Knutsson and colleagues (Knutsson et al., 1986). They found that the 

relative risk for heart disease among shift workers increased progressively as shift work 

exposure increased from 11 to more than 20 years. The habitual timing of sleep, measured 

as bedtime during days off, proved an important predictor for sleep. The tendency towards 

a night-oriented timing of sleep had a positive effect on sleep quality and sleep duration of 

day sleep during night shifts. It seems that this delayed timing of sleep functioned as a 

positive condition for the adjustment to various bedtimes as a result of rotated working 

hours. Remarkably, eveningness appeared not to be a significant predictor for shift work 

tolerance, which suggests that delayed timing of sleep and eveningness do not represent the 

same concept. Despite their high correlation (r = .409, p < 0.01), there was a clear 

distinction in predictive value.  

In this study, personality and behavioral factors have been examined. No focus has been 

made on work related factors. High mental and emotional demands, which are 

characteristics for the croupiers’ job description, could play a confounding role in tolerance 

to shift work. For future research it is recommended that not only individual factors but also 
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work related factors are taken into account to examine the multifactorial problem of shift 

work.  

The results of this study give more insight in individual factors that play an important role 

in shift work tolerance. However the predictive validity of this cross-sectional study is 

weak, causality cannot be determined. Longitudinal studies are necessary, with a strong 

preference for objective measures such as actigraphy and medical examinations to 

strengthen the subjective measures.  

 


