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Abstract 

Shift work has been linked to health disorders, decreases in workers’ safety 
and productivity, and poor family and social relationships. However, the 
relationship between this type of work and the incidence of psychosocial 
health disorders is not yet well characterized. This study aims to analyse 
the impact of the shift work in the prevalence of the burnout syndrome, 
anxiety, depression and stress. A total of 175 workers from the production 
sector of a metalworking industry, operating in three different shifts 
(morning, afternoon and night), participated in the study. The burnout 
syndrome was assessed with the Shirom-Melamed Burnout Measure and 
the anxiety, depression and stress were measured through the Depression 
Anxiety Stress Scales (DASS). The obtained levels of burnout syndrome 
and stress were low, while anxiety and depression exhibited higher levels. 
Contrary to what was expected, the morning shift presented higher levels 
of psychosocial health disorders. However, no significant differences were 
found between the three shifts. These results can be explained by several 
factors such as the workers’ age, years of work in the shift work and the 
existence of a second job. 

1. INTRODUCTION

Work and workplaces have undergone significant changes due to competitive pressures, technological 
breakthroughs, organizational developments and social needs (Coelho, 2010). The economic situation of the 
countries has also an important influence in working conditions and work organization. In regard to Portugal, 
it is important to emphasize the economic crisis that this country has been through in the last few years, 
which led to the implementation of austerity measures and structural reforms by the government (Costa, 
2012; Karanikolos et al., 2013). Private companies were also forced to react. Consequently, there was an 
increase in weekly working hours, as well as changes in work schedules, temporary work, increases in workload 
and time pressure for workers, among others (Costa, 2012), which can potentiate health problems, such as 
psychosocial health disorders (Karanikolos et al., 2013; Loureiro et al., 2014; Sigursteinsdóttir & Rafnsdttiró, 
2015).  

According to the Eurofound and EU-OSHA (2014), psychosocial risks “arise from poor work design, 
organization and management, as well as a poor social context of work, and they may result in negative 
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psychosocial, physical and social outcomes”. Within this framework, the work schedule is an important factor 
of the working context that can increase the risk of psychosocial health disorders, mainly in regard to shift 
work, night work, long and unsociable working hours or rotating shifts (Eurofound and EU-OSHA, 2014). 
Results of the 6th European Working Conditions Survey published in 2016 showed that a considerable amount 
of workers work outside the conventional working hours, being shift work carried out by 21% of the workers, 
while 19% reported working in the night shift (Eurofound, 2016).  Shift work is more common among young 
workers, which are also more exposed to job insecurity than other workers. The same report emphasize that 
more than half of all workers work at least one Saturday per month (52%), while a third (32%) work long 
days of 10 hours or more at least once a month.  

Despite the benefits of shift work and night shifts, such as competitiveness and productivity, there are 
important and negative consequences for the workers who do their jobs under these schedules. Some studies 
suggest that shift work, particularly including night shifts, is related to the disruption of the circadian rhythm, 
since the regular sleep schedule is inverted (Costa, 2010; Bercz & Jaffe, 2012). On the other hand, shift work 
leads to changes in people’s habits, compromising their health (such as increased smoking and irregular and 
poor meals) (Knutsson, 2003; Parkes, 2006). Furthermore, previous studies pointed out that shift and night 
work can be related to changes in sleep quality and quantity (Ohayon et al., 2010; Boivin & Bordeau, 2014; 
Vallières et al., 2014) as well as gastrointestinal disorders (Caruso et al., 2004; Drake et al., 2004), 
cardiovascular disorders (Knutsson, 2003; Pimenta et al., 2012), diabetes mellitus (Gan et al., 2014), 
metabolic syndrome (Pietroiusti et al., 2010), various types of cancer (Kolstad, 2008; Jia et al., 2013) and 
psychological disorders such as stress, anxiety, depression and  Burnout syndrome (Costa, 2010; Bara & 
Arber, 2009; Hemamalini et al., 2014; Wisetborisut et al., 2014, Ma et al., 2015). Besides the health issues, 
there are also consequences for workers' safety. In fact, studies show that the risk of suffering a work 
accident is higher among workers of night shifts than in workers who perform their duties during the day 
(Folkard & Tucker, 2003; Swanson et al., 2011). Furthermore, these workers seem to have problems in the 
reconciliation between their work and their family and social activities (Costa, 2010), which leads to marriage 
problems, difficulties in accompanying their children’s education and less participation in social activities 
(Williams, 2008). 

Regarding psychological health outcomes, some studies pointed that an increased incidence of stress, 
anxiety, burnout syndrome and depression in night workers when compared to day workers (Bara & Arber, 
2009; Hemamalini et al., 2014; Wisetborisut et al., 2014, Ma et al., 2015). However, these psychosocial 
health outcomes can be also relevant in other shift works due to the presence of other risk factors. In fact, 
more studies about the effects of this type of work and the incidence of psychological health outcomes are still 
needed. In view of this, this study analyzes the impact of the shift work in the prevalence of the burnout syndrome, 
anxiety, depression and stress. Its main aim is to explore whether these psychological outcomes are higher in the 
night shifts when comparing to the day shifts. 

2. MATERIALS AND METHODS

2.1 Sample 

A total of 191 workers from a metalworking industry located in the North of Portugal were included in the 
study. The workers operate in three different 8-hour shifts: morning shift between 6 a.m. and 2 p.m.; 
afternoon shift between 2 p.m. and 10 p.m. and night shift between 10 p.m. and 6 a.m. All the participants 
work in the production sector. 

2.2. Instruments 

For the data collection, a questionnaire made up of two parts was developed. The first part includes questions 
related to the workers’ demographic characteristics, such as age, gender, academic background, marital 
status, type of employment contract, second job, shift work, number of years working in the company, number 
of years working in the shift work. The second part consists of two scales aimed at measuring Burnout 
syndrome, anxiety, depression and stress levels. 
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Shirom-Melamed Burnout Measure (SMBM) 
The Burnout syndrome was assessed through the Shirom-Melamed Burnout scale developed by Shirom and 
Melamed (2006) and adapted to Portuguese by Gomes (2012). This scale was pointed by the authors as an 
alternative measure of burnout, revealing more information about the burnout process than other existing 
scales (Shirom & Melamed, 2006). It measures the three dimensions of the Burnout syndrome:  physical 
fatigue, cognitive weariness and emotional exhaustion through 14 items assessed by a 7 point Likert scale 
(1=never; 7=always). The value 5 (sometimes) was assumed as a cut-off in the Likert scale to indicate higher 
levels of Burnout and for each of the three dimensions. The Cronbach’s alpha for this scale was 0.93, 0.92, 
0.86 and 0.92 for the physical fatigue, cognitive weariness, emotional exhaustion and Burnout syndrome, 
respectively. 

Depression Anxiety Stress Scales (DASS) 
Depression, anxiety and stress were measured through the Depression Anxiety Stress Scales (DASS) 
developed by Lovibond and Lovibond (1995) and adapted to Portuguese by Ribeiro et al. (2004). The DASS 
scales has the capacity to separately measure states of depression, anxiety and stress, which is useful for 
researchers dealing with complex links between environmental demands and emotional and physical 
disturbance (Lovibond and Lovibond, 1995). The scale has a total of 21 items, seven for each subscale, and 
uses a Likert scale ranging from 0 to 3 (0=it did not apply to me at all; 3=it applied to me very much or most 
of the time). The risk level for the three subscales was calculated and classified according to the DASS manual 
as: normal, mild, moderate, severe and very severe. In the present study, the Cronbach’s alpha scores for 
the depression, anxiety and stress subscales were 0.87, 0.81 and 0.80, respectively. 

2.3 Procedures 

The questionnaire was handed to the workers by the research team. The participants were informed about 
the aim of the study. They were also told that the questionnaire was voluntary and anonymous and if they 
had experienced any difficulties in answering any of the questions, they could request assistance from the 
researchers. The workers completed the questionnaires at the end of the shift and delivered them to the 
head researcher. 

2.4 Statistical Analysis 

The SPSS version 22 was used for the statistical analyses. Descriptive statistics were used for demographic 
data. Non-parametric procedures were adopted for the comparisons between groups after verifying that the 
data was not normally distributed (Kolmogorov-Smirnov test). The Kruskal Wallis test was used to compare 
more than two independent samples and the Mann- Whitney test to compare two independent samples. Qui-
square test was use to analyse group differences when the dependent variable was measured at a nominal 
level. The significance level was set at 5% (p <0.05). 

3. RESULTS AND DISCUSSION

Of the total 191 questionnaires delivered, 175 (91.6%) were considered valid for the statistical analysis. The 
majority of the workers considered for this study were males (58.4%) with mean age 40.7 years old (SD = 
10.4 years). Most of respondents had permanent employment contracts (72.2%) and only 5.8% had a second 
job. Table 1 shows the distribution of the participants according to their sociodemographic data. The 
analysis of the respondents' distribution by shift work showed significant differences in the workers’ profile for 
gender, type of contract, mean of years working in the company and mean of years working in the shift. All 
the workers operating in the night shift were men, and were also the last employees hired by the company. 
Furthermore, considerable percentage of the workers from this shift was temporarily contracted. 

Figure 1 shows the burnout syndrome’s total scores. Figures 2-4 give a detailed analysis of the three 

dimensions of the Burnout syndrome according to Shirom and Melamed (2016): physical fatigue, cognitive 

weariness and emotional exhaustion. The data showed that burnout syndrome scores were generally low 
among participants (Figure 1). Only in the morning shift high levels of burnout were found in 2.5% of the 

workers, which represents a small quantity of workers. These results are similar to the ones from other study 
conducted in a forest industry where only 3% of the workers exhibited severe levels of burnout (Ahola et al., 

2009). The Burnout syndrome is more common in professions linked to health care, education and public 
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assistance, which represent a higher risk for emotional exhaustion (Coelho, 2010). This might justify the low 
scores obtained among the participants of our study, which was developed in an industrial setting. No 

significant differences in the burnout syndrome scores were found between the three shift works (X2 = 2.444, 

p=0.295). 

Table 1. Demographic and professional characteristics of workers, by shift work 

Morning Shift 
Afternoon 

Shift 
Night Shift Total 

Differences between 

shift work 

(n=79) (n=62) (n=34) (n=175) p-value

Gender 0.000 

% Male 47.4 49.2 100.0 58.4 - 

% Female 52.6 50.8 0.0 41.6 - 

Mean age (sd) 41.5 (9.3) 40.7 (9.5) 38.8 (13.8) 40.7 (10.4) 0.646 

Mean of years working 
in the company (sd) 

9.5 (7.4) 8.6 (9.5) 4.7 (3.2) 8.3 (7.9) 0.001 

Type of contract 0.011 

% Permanent 82.1 70.5 54.5 72.7 - 

% Temporary 17.9 29.5 45.5 27.3 - 

Mean of years working 
in the shift (sd) 

8.0 (7.7) 6.6 (5.7) 4.1 (3.4) 6.7 (6.5) 0.015 

Second job 0.525 

% Yes 7.8 6.6 0.0 5.8 - 

% No 92.2 93.4 100.0 94.2 - 

Among the different burnout syndrome dimensions, high scores of physical fatigue were found in the three 
shift works (Figure 2). Regarding cognitive weariness and emotional exhaustion, high risk levels were found 

in workers of the morning shift, even though in a small percentage (Figure 3 and 4). However, no significant 
differences were found between the three shift works for any dimension (physical fatigue: X2=1.170, p=0.557; 

cognitive weariness: X2=3.688, p=0.158; emotional exhaustion: X2=0.595, p=0.742). The levels of physical 
fatigue were expected to be higher among this population, due to the higher physical effort that these workers 

are subjected. It is also important to notice that their function requires monotonous and repetitive tasks. A 

study conducted in Brazil showed that tasks with a repetitive and monotonous character were related to high 
levels of fatigue (Vasconcelos et al., 2011). Even so, the results for physical fatigue were higher than the 

results for cognitive weariness, which makes sense since the work performed is physical. 

Results for anxiety, depression and stress are presented in Figures 5-7. The data shows very severe levels of 
anxiety in the morning and afternoon shifts, and severe levels of depression in the morning shift. Stress levels 
were generally low (Figure 7); however, 5.1% of the workers from the morning shift presented severe levels. 
These results are in line with the ones from other study conducted among workers from a car manufacturing 
company, where high levels of anxiety and low levels of stress were found (Edimansyah et al., 2008). Another 
study showed high levels of anxiety in industrial workers but also high levels of stress and low levels of 
depression (Rao & Ramesh, 2015). The high levels of anxiety can be related to high demands and low control 
among machine operators (Edimansyah et al., 2008). In fact, in the industry sector there are production goals 
and objectives that the workers need to accomplish during the shift, as well as requirements and deadlines 
imposed by the head of production. However, it is important to notice that the production goals are not 
always attainable. Other studies showed that these factors are associated with anxiety and depression (Sanne 
et al., 2005; Plaisier et al., 2007). Despite the higher levels of anxiety and depression found in the morning 
shift, no significant differences were found for any subscale between the three shift works (anxiety: X2=3.210, 
p=0.201; depression: X2=0.920, p=0.631; and stress: X2=2.073, p=0.355). 
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Figure 1. Burnout levels by shift work Figure 2. Physical fatigue levels by shift work 

Figure 3. Cognitive weariness levels by shift work Figure 4. Emotional Exhaustion levels by shift work 

Figure 7. Stress levels by shift work 

Figure 5. Anxiety levels by shift work Figure 6. Depression levels by shift work 
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Despite the unexpected absence of statically significant differences, where higher levels of the burnout 
syndrome, anxiety, depression and stress were expected in the night shift, the results show that, in general, 

these disorders were more prominent in the morning shift and lower in the night shift. In fact, evidence on 

the higher incidence of psychosocial health disorders in the night shift is still not clear. Although some studies 
show a prevalence of these disorders in night workers (Bara & Arber, 2009; Hemamalini et al., 2014; 

Wisetborisut et al., 2014, Ma et al., 2015), other studies presented no differences between day and night 
workers (Øyane et al., 2013, Thun et al., 2014). 

The higher levels of psychosocial health disorders found in the morning shift in this study can be explained 
by several factors such as the workers’ age, as well as high working demands and low task control, when 
compared to other shift works within the same company. In fact, when workers were reunited, significant 
differences were found in relation to the age for burnout (age: X2=11.692, p=0.020). Higher levels of 
psychosocial health disorders were identified in the oldest workers, which confirms the results of previous 
studies which found that depression and burnout symptoms were more frequent in older individuals (Lindblom 
et al., 2006; Ahola et al., 2008; Thun et al. 2014). On the other hand, there seem to be higher work demands 
in shift 1 in the company under analysis. Workers from this shift work need to correct the production errors 
of the night shift, which are more than in the others, and deal at the same time with their production goals. 
Several studies have identified a decrease in production and an increase in errors in the night shifts 
(Harrington, 2001; Folkard & Tucker, 2003; Hanna et al., 2008). These factors can contribute to more 
demanding production goals in the next shift work (morning shift) in order to fill in the errors committed in 
the night shift, which can increase the levels of anxiety and stress in the workers of the morning shift. 
In addition, the presence of production managers who control the activity of workers, as opposed to what 
happens in the night shift, can contribute to their feeling greater pressure and thus greater levels of stress. 
Another factor that can contribute to these results is the existence of a second job. Levels of depression 
(U=481.0, p=0.001) and stress (U=612.0, p=0.005) were significantly higher among workers who had a 
second job. These individuals work more than 40 hours per week, which, according to some studies, can 
increase the symptoms of stress and depression. Curiously, the morning shift has a higher percentage of 
workers in these conditions, despite the absence of significant differences between shift works (Table 1). 

There are also some factors that can explain the lower levels of psychosocial health disorders in the night 
shift, such as the number of years at the shift work. Bara & Arber (2009) found out that those who work for 
more than four years in the night shift are at a greater risk for the development of anxiety and depression. 
In this study, 53.1% of the workers from the night shift work in this shift for less than four years, which 
means they aren’t yet in the “critical period” (more than four years) from which the levels of anxiety and 
depression are likely to increase. Besides, the workers of the night shift are all men and younger than the 
ones from the other shift works. As we referred, the age is a factor that can explain lower levels of 
psychosocial health disorders. Also gender can explain the low levels on the night shift once some studies 
shown higher levels of burnout and depression in females (Lindblom et al., 2006; Ahola et al., 2008). 

4. CONCLUSIONS

This study showed that there were no significant differences in the prevalence of psychosocial health disorders 
between the three shifts analyzed. Even though the levels of the psychosocial disorders analyzed were low, 
it seems to be important to implement risk reduction measures in all shift works, especially in shift 1. Factors 
related to the workers’ age, years of work in the shift and the existence of a second job seem to increase the 
levels of psychosocial health disorders in the studied population. 

The fact that the sample is not uniform in the different shift works (only male workers in shift three) was a 
limitation in this study. For further studies we suggest a bigger and more diversified sample, as well as other 
professional activities. 
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