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Objectives: Sleep disorders can arise from work. Employees who experience work overload are more likely to develop sleep problems. Poor sleep leads to decreased performance, sick leave, and accidents. Therefore, sleep disorders may be linked to workplace hazards as well as decreased occupational health, however, the relationship remains unknown.

Methods: This relationship was examined using secondary data analysis of aggregated survey data from 97 companies based in Germany between 2003 and 2020 as part of Workplace Health Management project. Two extreme groups with respect to sleep problems were analyzed (N = 4,865 + 9,795). The survey “Diagnosis of corporate health” contained 137 individual questions which recorded all relevant working conditions, aspects of health, and one question relating to insomnia traits. A one-way analysis of variance was used to examine whether and to what extent the potentials, hazards, and health aspects differed between employees depending on their perceived sleep problems. In addition, multiple linear regressions were used to determine whether and to what extent work characteristics affect various health aspects for both good and poor sleepers.

Results: In total, 49.7% of staff reported moderate difficulty falling and/or remaining asleep. These poor sleepers perceived all health potentials worse than good sleepers, especially on scales such as fair assessment, work climate, and learning at work. Furthermore, poor sleepers perceived health hazards (physical environmental stress, job insecurity, and time pressure) more whilst positive health indicators (joy of work and confidence) were perceived less.

Conclusion: Overall, the determination of sleep difficulties could be used as a substantial health indicator. Also, these sleep problems are reported more frequently in certain occupations compared to others, which could mean that the perception of sleep health varies between professions. Therefore, it is important to implement specific recommendations for each industry in order to improve working conditions for poor sleepers which in turn, improves their health.
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INTRODUCTION

In the context of company health management, prophylactic measures are becoming increasingly important when trying to prevent sleep-wake difficulties. Strenuous demands such as shift work and Covid-19 management can promote these difficulties by negatively affecting the mental and physical health of employees (1–3). This means that work-related sleep disorders are becoming more prevalent and the consequences that come with them should be addressed. For instance, insufficient sleep has been linked to slower information processing, impaired cognition, and restricted task performance (4). Consequently leading to presenteeism, this is when an employee's productivity is diminished due to limited cognitive functioning (5). Poor sleep can also be a risk factor for illnesses such as diabetes, hypertension, and depression (6). As a result, these illnesses may give rise to absenteeism which is when an employee suffers from long-term sickness and takes many unplanned absences (7). Therefore, poor sleep could moderate health and cognitive functioning of an employee (8).

Until now, company health management has primarily focused on sleep problems in shift work—under which women suffer from more than men regarding to their sleep health (9). Research from Theorell et al. (10) stated the initial approaches toward finding interrelationships between job strain and sleep disorders: they demonstrated that higher work strain with a low level of decision-making leeway can increase the prevalence of sleep disorders. In this context, excessive work strain entails a combination of great psychic stress and a lack of self-control (11). These and further investigations led to the following scientifically supported conclusion by the Swedish Council for the Assessment of Health Technologies (12): company staff with perceived work overload are more likely to develop sleep disorders. In addition, excessive job demands, shift work, and bullying at work may exacerbate these sleep disorders. Research from 2012 reveals that 13–22% of employees suffer from excessive workload which could mean that there is a great risk of developing sleep disorders in the working population (13).

In our initial study, out of the 372 shift workers from the region of Berlin-Brandenburg in Germany, 46% reported complaints of excessive fatigue, and 30% had difficulty falling asleep and/or maintaining sleep (14). We also found a negative evaluation of subjectively perceived work conditions such as enjoyment of work, irritability, exhaustion, and physical impairment. For 79 of these shift workers, we also applied actigraphy to study their sleep for 14 days. This disclosed that poor sleep efficiency was associated with greater levels of exhaustion during work. Similarly, research from Littwiller et al. (15) demonstrated the negative relationship between sleep duration and sleep quality with workload, exhaustion, and depression.

These health-relevant and work-related studies indicate that there is a need for data collection within the context of company health management and from the standpoint of sleep research. Especially if we are aiming to support employers in making effective operational adjustments toward enhancing sleep health. In terms of cost factors, recent research has shown that a poor sleeper annually costs their employer 2,280 dollars more per year, both as a result of the ineffective presence and absenteeism (8). Therefore, if sleep health adjustments are implemented in the workplace it may benefit both the employee and the employer.

For many years now, the company BGF GmbH, Berlin, Germany (BGF) has conducted standard surveys in companies, institutions, and industrial groups on the topics of health potentials, health hazards, and health indicators [Questionnaire on the Diagnosis of Corporate Health: Fragebogen zur Diagnose Betriebliche Gesundheit, Westermayer and Stein (16)]. This contains questions relating to health indicators of psychological impairments and it also includes one sleep-related question which is “I often have sleep problems (trouble falling and remaining asleep).” This question relates to the most frequent sleep disorder, insomnia which has a significant effect on the performance and the mood of the employee on the following day (17).

The present study aims to analyze the impact of subjectively perceived difficulties in falling asleep and/or maintaining sleep on a person's working life. The goal of this study is to investigate which work-related health potentials and health hazards are closely linked to subjectively reported sleep problems.



MATERIALS AND METHODS


The Survey

The present study is a secondary data analysis of aggregated survey datasets collected from 2003 to 2020 as part of Workplace Health Management project. In total, 97 companies in Germany took part (mainly in Berlin, Brandenburg, and Mecklenburg-Western Pomerania), in each case they used the above-mentioned instrument for the diagnosis of corporate health. This instrument was developed and tested by Ducki (18, 19) on behalf of BGF and was found to be satisfactory. Over the years the constructs covered have been constantly revised, and new topics have also been added—either at the request of companies and/or because certain topics have become more important. The one question relating to insomnia traits remained unchanged throughout the whole study. The current version, which was also used here, was tested again by Brand (20) with regard to reliability (internal consistency with Cronbach's alpha and coefficients of selectivity) and was also shown here to be satisfactory (Supplementary Table 1).

The instrument uses 137 individual questions to measure a wide range of working conditions and aspects of health. It also contains one question relating to insomnia. All items could be answered with a Likert scale ranging from 1 (completely agree) to 5 (strongly disagree) which were recoded into 0% (strongly disagree) to 100% (strongly agree) in order to improve the comprehensibility of the results for each company. These 137 individual questions were split into 24 scales, with the scale mean being formed from the item means in each case. The mean of each of these scales depicts the average agreement on that specific scale. There were four scales for health indicators that captured the aspects of health: these were surveyed with a total of 35 items. There were 13 scales for potentials: specifically, factors potentially conducive to health which consisted of 65 items. Lastly, there were seven scales for hazards potentially detrimental to health: these consisted of 37 items. A description of all scales including the quality test can be found in Supplementary Table 1.

Figure 1 elaborates on the areas of content being surveyed, as well as the influencing interrelationships. Health potentials—to the extent they are perceived—exert positive effects on our well-being, while health hazards negatively affect our well-being. Positive health indicators are joy of work and confidence [following the sense of coherence (SOC) elaborated by Antonovsky (21)], negative health indicators are psychological and physical impairments that—depending on intensity and duration—can lead to illness or sick leave. The scope of questions covers the left and the central columns in Figure 1 and the performance indicators are shown in the right column.


[image: Figure 1]
FIGURE 1. Model for the diagnosis of corporate design (©BGF GmbH).


The following socio-demographic information about the employee was also recorded in the survey: age (in age groups), gender (male/female), working hours (full-time/part-time), and management function (yes/no). Personal data such as name, date of birth, and address were not collected which meant that there were no conflicts of ethical or data protection. The year of the survey, the place of the survey, and the economic sector of the company were also added as variables in the aggregated data set.



Description of the (Typical) Procedure When Initializing a Survey in a Company

The employees were informed of the survey by organized informative events or internal company circulars. On average 60% of the employees from each company responded to the survey. Taking part was voluntary, and the data collected was anonymous—surveys were completed either on paper forms or via an online platform. There was no individual monetary compensation for the time and effort spent in completing the questionnaires, however filling out the survey took place during working hours for all cases. The survey projects were in all cases approved by the employees' respective workers' council and staff council. Distribution of the questionnaires took place through in-house channels by the following: company health managers, company managers, and similar personnel. In some cases, the link to the online platform was provided.



Aim

The present study aimed to see whether a relationship existed between subjectively evaluated sleep quality and perception of health potentials, health indicators, and health hazards.



Data Processing

In order to investigate possible differences in the perception of working conditions and health between respondents with and without sleep problems, two extreme groups were formed: Respondents who answered the question “I often have sleep problems (difficulty falling asleep, difficulty staying asleep).” “completely” or “mostly agree” (N = 4,865) were combined into the group “moderate/severe sleep problems” (poor sleepers), while those who indicated “little” or “not at all” (N = 9,795) were combined into the group “little/no sleep problems” (good sleepers). All further calculations refer to these two groups. Two tables were created to describe the sample. For the first table, the above-mentioned sleep question was distributed according to age and gender. For the second table, the above mentioned extreme groups were broken down by industry and gender. To provide clear and coherent results we excluded the respondents who answered “partly agree” in the sleep question from all analyses as this was a midpoint. Respondents in this group could lean toward either group which means if we combine these to one of the extreme groups we could create bias.



Statistical Analyses

All analyses were carried out with the statistics program SPSS, Version 27. A one-factor analysis of variance (ANOVA) was performed to test for significant differences between good sleepers and poor sleepers for all scales recorded (health indicators, potentials, and hazards). The next step was to determine whether and to what extent the perception of health of the two groups was influenced by working conditions. For this purpose, a multiple linear regression was conducted for each health indicator, this entailed using all recorded working conditions as independent variables. This was the crude model (Model 1) which initially ignored covariates. Then it was adjusted for the confounding variables age, gender, and industry (Model 2 and 3). Finally, the four health indicators (joy of work, confidence, psychological and physical impairments) were combined in a health index and a multiple linear regression was conducted.

The datasets used in this research were not completely identical for the following reasons: They were collected over decades, adapted to internal company circumstances, expanded to include current topics/problems, and not enough demographic data. This was counteracted in the present analysis by not including scales or topic areas (working conditions) that were recorded in isolated cases in the final analysis. This meant that from the initial 126 individual questions regarding 26 working conditions, 102 questions regarding 20 working conditions remain. However, there are still a few missing values—either because a scale was not recorded in a single company or due to individuals missing a question. See Supplementary Table 5 for the total sample per scale.




RESULTS

At the time of this analysis, the aggregated dataset contained 19,852 questionnaires. In 19,504 of the questionnaires, the participants provided their answer to the question “I often have sleep problems (trouble falling and/or staying asleep).” The gender of the respondents was 52.9% women and 33% men; 14.1% of those responding did not indicate their gender. The survey results revealed that half of the respondents suffered either from only slight (22.8%) or no (27.4%) sleep problems. Additionally, 24.8% responded that they partly suffered from sleep problems, 13.1% mostly suffered, and 11.8% permanently suffered (Supplementary Table 2). Consequently, around 50% suffer from a sleep problem, and 25% of these suffer from moderate/severe sleeping problems.

When we consider these sleep problems broken down by age and gender, females in the 50 or older age group more frequently self-reported moderate to severe sleeping problems (33.2 %) compared to all other age groups (Table 1). Therefore, perceived sleep problems may be more prevalent in females when they reach 50 years of age or older. In contrast, this was not seen among male employees. The frequency of self-reported moderate/severe sleeping problems was similar across age groups. When we break these sleep problems down by industry and gender the results indicate that sleep problems are more frequently self-reported in the manufacturing industry, health care industry, and the economic service companies than in any other industry for both men and women. Therefore, employees working in these industries may be more susceptible to developing sleep problems (Supplementary Table 3).


Table 1. A table to show the frequency of respondents to the sleep question, broken down by age and gender.

[image: Table 1]

The one-factor ANOVA concerning the two extreme groups “little/no sleep problems” and “moderate/severe sleep problems" showed significant differences for all scales recorded (health indicators, health potentials, health hazards) (Supplementary Table 4). See Supplementary Table 5 for the means and standard deviations of each health aspect scale for both groups. Particularly large differences (more than 10% difference each) were found in the health indicators for perceived psychological and physical impairments (Figure 2). Here, poor sleepers were shown to be more than twice as impaired (53.6 vs. 21.7% and 38 vs. 17.2%) than good sleepers. Poor sleepers perceived all health potentials worse especially on scales such as fair assessment (decrease 13%), work climate (12.2%), and learning at work (11.5) compared to good sleepers (Figure 3). In contrast to the health potentials, the health hazards are weighted more by poor sleepers. They reported more physical strain (increase 14.1%), physical environmental stress (13.6%), ergonomic environmental stress (11.6%), and time pressure (11.1%) compared to good sleepers (Figure 4).


[image: Figure 2]
FIGURE 2. A bar graph to show the mean level of agreement for each health indicator (scales that refer to positive health indicators are joy of work and confidence, negative health indicators are psychological and physical impairments that—depending on intensity and duration—can lead to illness or sick leave) in both good and poor sleepers.
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FIGURE 3. A bar graph to show the mean level of agreement for each health potential (scales that refer to the positive effects on our well-being) in both good and poor sleepers.
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FIGURE 4. A bar graph to show the mean level of agreement for each health hazard (scales that refer to the negative effects on our well-being) in both good and poor sleepers.


See Supplementary Tables 6, 7 for the tables concerning multiple linear regressions with the health index (sum score of the joy of work, confidence, psychological, and physical impairments) as the outcome and aspects of health (work-related potentials and hazards) as independent variables. These analyses were differentiated into good sleepers and poor sleepers. The following aspects of health which are related to good work health were shown to have a strong relationship with good sleepers and slightly weaker in poor sleepers: Technical overload had a more negative relationship with the health of good sleepers N = 4,659, ß = −0.541, 95% CI[−0.603, −0.479], p < 0.001, R2 = 44.0% whilst poor sleepers had a weaker negative relationship N = 2,456, ß = −0.525, 95% CI[−0.616, −0.434], p < 0.001, R2 = 39.4% in the adjusted model. Identification with work had a positive relationship with the health index for good sleepers N = 4,659, ß = 0.480, 95% CI[0.419, 0.542], p < 0.001, R2 = 44.0%, whilst poor sleepers had a slightly weaker positive relationship N = 4,659, ß = 0.463, 95% CI[0.373, 0.554], p < 0.001, R2 = 39.4% in the adjusted model. Furthermore, learning at work had a positive relationship with the health index for good sleepers N = 2,456, ß = 0.483, 95% CI[0.429, 0.536], p < 0.001, R2 = 44.0%, whilst poor sleepers had a slightly weaker positive relationship N = 2456, ß = 0.396, 95% CI[0.313, 0.479], p < 0.001, R2 = 39.4% in the adjusted model. In terms of poor work health, physical environmental stress and job insecurity had a negative relationship with the health index for poor sleepers (N = 2,456, ß = −0.272, 95% CI[−0.364, −0.180], p < 0.001, R2 = 39.4% and N = 2,456, ß = −0.181, 95% CI[−0.250, −0.112], p < 0.001, R2 = 39.4%), respectively. Whilst good sleepers showed a slightly weaker negative relationship (N = 4,659, ß = −0.178, 95% CI[−0.240, −0.117], p < 0.001, R2 = 44.0% and N = 4659, ß = −0.122, 95% CI[−0.170, −0.070], p < 0.001, R2 = 44.0%), respectively.

The following positive work attributes were shown to have a positive relationship with the health index for poor sleepers and a slightly weaker positive relationship for good sleepers in the adjusted model: scope of decision making for poor sleepers N = 2,456, ß = 0.237, 95% CI[0.161, 0.314], p < 0.001, R2 = 39.4% and for good sleepers N = 4,659, ß = 0.110, 95% CI[0.061, 0.159], p < 0.001, R2 = 44.0%). Work organization for poor sleepers (N = 2,456, ß = 0.138, 95% CI[0.011, 0.264], p < 0.001, R2 = 39.4% and for good sleepers N = 4,659, ß = 0.111, 95% CI[0.030, 0.192], p < 0.001, R2 = 44.0%). Technical exchange with colleagues for poor sleepers (N = 2,456, ß = 0.139, 95% CI[0.060, 0.218], p < 0.001, R2 = 39.4% and for good sleepers N = 4,659, ß = 0.098, 95% CI[0.048, 0.149], p < 0.001, R2 = 44.0%). Additionally, see Supplementary Tables 8–15 for output tables for the multiple linear regressions regarding the relationship between the individual health indicators with each health attribute, in both good and poor sleepers.



DISCUSSION

Our study has demonstrated that sleep problems—specifically difficulties in falling asleep and/or maintaining sleep—occur in many employees from different disciplines. This suggests that sleep problems are a relevant issue in the everyday working world. Additionally, the prevalence of sleep problems seems to be more pronounced in certain industries than others. Furthermore, work-related health potentials, health indicators, and health hazards were perceived differently by good sleepers in comparison to poor sleepers. These findings provide further insights and opportunities for workplace health promotion.

Approximately 50% of all those surveyed suffer from moderate to severe symptoms of insomnia. Women more frequently reveal these traits, and the prevalence seems to largely increase with older age. Our results thereby concur with findings from the literature (22–24). Regarding industry, the highest frequency of self-reported sleep problems came from employees in the service, health, and manufacturing industry. The reason for health and manufacturing industries may be due to irregular work schedules such as shift work. Unfortunately, we did not ask about shift work, however, it is well known from the literature that shift work is a risk factor for disturbing a normal sleeping pattern (25).

Differences were found in health indicators, health potentials, and health hazards for poor and good sleepers. For instance, good sleepers experienced more work joy and confidence than poor sleepers. Also, their response to all health potential scales related to joy and confidence showed higher levels of agreement toward positive work health than those of poor sleepers. In contrast, poor sleepers reported more physical and mental impairments and their response to all health hazard scales showed higher levels of agreement toward poor work health than those of good sleepers. This indicates that there may be a negative relationship between poor sleep and perception of negative health aspects from work. This relationship could also work the opposite way. For instance, time pressure on tasks, job security, and stress could play a pivotal role in employees' sleep or vice versa. This reveals entirely new standpoints concerning recommendations for action by employers.

The results from the multiple linear regression showed that the health of good sleepers benefitted more from the improvement of soft facts such as identification and learning at work. Whilst the health of poor sleepers benefitted more from the improvement of hard facts such as physical-environmental stress, job insecurity, and good work organization. This means that when improving working conditions, sleep health should be investigated in advance to be able to provide employees with successful individual health initiatives. Our study, therefore, complements previous work in this area very well:

Research from Magnavita and Garbarino (26) investigated the issues of sleep, health, and wellness at work—including sleep deficits, non-restful sleep, sleep disturbances, and faulty perception of sleep—with particular consideration to studies involving employers. Their findings revealed that some professional factors can negatively influence sleep such as shift work, isolation, violence at the workplace, psychosocial stress, gender relevance, cultural factors, and behavioral factors. In addition to this, research from Schierholz et al. (27) reported that 84 medical staff members demonstrated sleep impairments influenced by professional anxiety and constant on-call work conditions. In our current study, we showed similar findings for poor sleepers, they self-reported more negative health hazards from work and a high frequency of poor sleepers came from the medical field.

Furthermore, the relationship between workload and poor sleep was also reported by Leitaru et al. (28). They showed that sleep is moderated by many factors for instance, bullying at the workplace strengthens this relationship (29), and physical activity diminishes it (28). This suggest that poor sleep—especially sleep disorders—can moderate well-being, health, and productivity. It can accordingly configure a vicious circle or can represent a bidirectional relationship between productivity and health of the employees. Halonen et al. (30) reported that increasing workload can provoke or trigger insomnia and that a reduction in workload can decrease the incidents of insomnia. This study investigated employees (88% female) in middle age (mean age 44 years) for 12 years. Not only was the workload a distinct risk factor for insomnia it was also found to be a primary cause of burnout, but not without consideration of poor sleep. Metlaine et al.‘s (31) study of 1,300 employees in the financial sector demonstrated that burnout particularly occurs when insomnia has developed. This emphasizes the significance of how insomnia can be both the consequence and the cause of negative work conditions. In addition to this, our study also showed that the health hazards including time pressure, technical overload, and physical strain—which are all related to work overload—are perceived much more by poor sleepers than by good sleepers. Therefore, this current research may provide further evidence in support of those previous findings.

One benefit of the cited work and the current study is that the analyses provide concrete areas of action for the employer: a job-specific guide so to speak, for employees and health experts. Until now, there have primarily been recommendations for shift workers which include aid in preventing shift-workers syndrome and for employers regarding the organization of shift work (25). These recommendations were highlighted in our previous survey on sleep and shift work and it became apparent that permanent night shifts are associated with less irritability, exhaustion, and physical impairment (14). However, there is also evidence of exacerbated health hazards that are especially associated with permanent night shifts (32). More recently, recommendations include self-supervision and collaboration in time scheduling. These were applied to female nurses which resulted in an increase in positive work attitudes (33). Kecklund et al. (34) came to a similar conclusion with police workers: it was considered optimal to allow at least 16 h of off-duty when moving from one shift to an earlier one, even when this meant fewer full days off. On the other hand, they recommend that free choice of shifts is a better solution for work-schedule optimization, especially from ergonomic and health standpoints. In addition to work-schedule optimization (35), physical environmental conditions such as lighting, noise, and posture (standing or sitting) at the workplace can influence health hazards like physical and ergonomic environmental stress. Knowing this and with the new insights from our current survey, it is possible for employers to make industry-specific changes as well as physical environmental changes to improve the sleep health of employees.

In the present study, we compared four health indicators (joy of work, confidence, psychological and physical impairments) with an existing and subjectively perceived sleep problem (insomnia traits). These traits seem to be more strongly associated with psychological and physical impairments than job satisfaction and confidence. Furthermore, work-related health potentials are less strongly associated with poor sleepers compared to health hazards. This suggests that a change of guidelines for promoting workplace health is needed such as individual recommendations according to age, gender, physical and mental fitness, and health status (including existing sleep problems). Our survey precisely makes these recommendations for possible actions, especially if the interrelationships are broken down into individual questions. For example, professional overload and learning at work have a significant influence on health in both good and poor sleepers. In this case, it is recommended to provide sufficient preparation for work tasks and to emphasize the development of skills and abilities of employees. If an employer recognizes or already knows these interrelationships, it is possible to provide much more targeted and effective health management, including sleep health.

There are already several programs for the enhancement of sleep-waking management (36–38). One to mention is to implement prophylactic health measures specifically for the workplace such as fitness exercises for sedentary work and sleep-waking tips for sleep disorders. Workplace-specific prophylactic healthcare can take place face-to-face or, increasingly now, digitally. Although the available data here is still insufficient, initial studies have shown that such digital health interventions can have a positive effect on sleep, organization of staff break routines, mental health, and work satisfaction. A crucial prerequisite here is that staff can directly download the healthcare programs directly to their computers and execute them at their workplaces (36). Another method to enhance sleep-waking management is to implement changes in work conditions (39). This uses similar measures recommended by the Swedish Council for the Evaluation of Health Technologies (12) which include social support during work, large contributions on work-related decisions, and fairness at the workplace. In this current research, we also include scales on fair assessment, participation at the workplace, appreciation, and much more. Therefore, our study provides support to previous literature and emphasizes the recommendations for the improvement of sleep-waking management.

One strength of our study is the large sample size and the number of different branches involved in the research. A large sample size provides a precise approximation of the true beliefs of an average employee concerning sleep and workplace health across multiple disciplines. In contrast, it could be argued that this was a convenience sample due to the responses of the employees being on a voluntary basis. This could increase the likelihood of adding a bias toward our results by having an unrepresentative sample—those who feel more psychological and physical strain or who were bored. Therefore, this sample may potentially overestimate their actual health-related work problems and ignore those who had no time to answer this questionnaire.

In addition, the perception of working conditions and attitudes may have changed significantly since the beginning of this data collection as it was collected over several decades. Especially since the Covid-19 pandemic started, working from home occurs more frequently (40). This could drastically change the opinion of an employee on their occupational health. Unfortunately this alongside other potential confounding variables such as year of survey completion were not investigated in this study. It would be useful to investigate this in future research.

Another limitation of our study is that we used a single question to identify the two most frequent traits of insomnia: difficulties in falling asleep and/or maintaining sleep. Furthermore, we did not collect quantification of the problems (e.g., how many times a week the problems occur) and we did not cover excessively early morning awakening, nor other frequent sleep disorders such as the restless-legs syndrome or sleep-related breathing disorders. Also, we did not collect data objectively (actigraphy or polysomnography). Since insufficient sleep is the most common sleep problem regardless of age and, unlike sleep apnoea or restless legs syndrome, almost always results in nonrestorative sleep, our question has mapped at least one of the most important sleep medical problems.

Another point to consider is that our data lacked person-specific demographics such as body size and weight, comorbidity, consumption of medication or drugs, and family status. Insufficient social support at home can have an additional influence on workload. If, for example, the joy of work can be explained to a level of 42.2% by contact with customers, learning at work, identification, and respectability of one's work, then this leaves 57.8% that may be influenced by social conditions such as family burdens, financial worries and similar. Olson et al. (41) reported in 2015 that an improvement of work-family conflicts can have positive effects on sleep. However, our data suggest that diverse work conditions and work atmospheres may contribute to possible sleep problems, especially for certain age and gender groups. Consequently, it could negatively impact a company's economic viability (Figure 1).

In sum, our results provide new insights into the interrelationship between workload and work conditions. This is important as they both can affect sleep health and can influence the perception of work-related health potentials and hazards. One of the main benefits of using this survey to identify sleep problems in employees is that it provides employers with new ideas and areas of improvement for specific company health management. For instance, modification of work conditions and work environment, as well as workload with a focus toward enhanced sleep.
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