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Abstract

:

Bank employees, especially video display terminal (VDT) operators, are constantly exposed to various occupational risks, such as the adoption of awkward postures, repetitive finger movements, and utilization of software with poor usability, which may lead to computer visual syndrome, tension headache, lower back pain, and/or stress, which compromises their overall health and work ability (WA). Thus, in this cross-sectional study, we aimed to establish that the determinants among socio-demographic, lifestyle, and occupational characteristics are associated with impaired WA in bank VDT operators. To this end, we administered a set of socio-demographic, lifestyle, occupational, and Work Ability Index (WAI) questionnaires to 2077 Italian bank VDT operators. Univariate linear regression models reveal that their mean WAI score is inversely associated with gender, age, dependent family members, and a part-time job, whereas it is directly associated with the educational level and physical activity. In addition, multivariate analysis shows that their mean WAI score is inversely associated with age and a part-time job, but was directly associated with the educational level, the marital status, and physical activity. Overall, VDT operators working in Italian banks display high WA even though this latter tends to decline with aging. In light of the progressive aging of the workforce in Italy, our results provide the rationale for the design of interventions aimed to mitigate the detrimental effects of aging on WA of bank VDT operators.
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1. Introduction


In the last few decades, advances in technology have led to the widespread use of computers in a variety of work environments [1,2]. Computers have become key tools in virtually every aspect of work, from managerial activities to document preparation and electronic communication. According to a study by Dangolani [3], information technology (IT) in the workplace saves labor time and cost by optimizing network operations.



The banking sector, among others, has been radically changed by the organizational and technological revolution brought by digitalization and new technologies [2,4], which experiences increased workplace flexibility, intensification of work rhythms, and overall redefinition of traditional work tasks and banking activities. As a result, banks have had to completely rethink their organization, strategies, and customer relationship management [4].



The psychosocial conditions of bank operators are characterized by high levels of job strain, scant social support, and extensive effort resulting in low rewards [5], with detrimental consequences on the psychological health of workers [6,7,8]. Due to the advent of digitalization, bank computer operators often have to spend many hours a day working at video display terminals (VDTs), which expose them to a wide range of physical and psychological risk factors. In addition, sitting at the VDT in work stations lacking ergonomic design causes workers to adopt awkward postures, using fingers repetitively and experience visual fatigue [2], which are conditions often exacerbated by poorly usable VDT software [8]. As a result, these computer operators may experience insomnia [9], computer vision syndrome, asthenopia [10], tension headache, lower back pain, and other musculoskeletal disorders [11,12,13], psychological disorders [14,15,16], and stress [17,18], with the latter having grown to critical levels in recent years [8].



Due to the previously mentioned issues, a rising number of companies have started to pay close attention to both the ergonomics of VDT workstations (i.e., chair, keyboard, monitor, mouse, footrest, and light). Such ergonomic regulations are laid out in article 173, paragraph 1, letter b) of Legislative Decree 81/2008—and training of VDT operators [11]. However, in spite of all these ongoing efforts, recent studies have shown that working at VDTs still exerts a negative impact on the ability to work of bank employees [17,18,19,20,21,22].



1.1. Work Ability


In the 1980s, the Finnish Institute of Occupational Health (FIOH) first introduced the concept of work ability (WA) to ensure proper balance among functional capacities, resources, competences, and job demands. In a nutshell, WA defines the physical and intellectual resources that workers can rely on so as to cope with the emotional, cognitive, and physical demands posed by their work [23]. In the 1990s, the FIOH also created the Work Ability Index (WAI) questionnaire, which consists of seven items that can provide a measure of the subject’s ability to work [24].



Several studies have subsequently shown that aging is negatively associated with WA [25,26,27,28] mostly due to the rising imbalance between the decreasing physical and cognitive resources of older workers and the increasing demands of their jobs [29]. The vast majority of work-related tasks and their organizational contexts are not aligned with age-related changes in workers. In this scenario, it is quite clear that WA is set to become an even more important work-related issue in the years to come since poor WA is thought to increase the number of sickness absences, early retirements, and disability pensions in addition to being the main culprit for intention to leave a job, for stress, and for depression among workers [28,30,31,32].



Besides aging, other factors such as gender [26], educational level [18,33,34], smoking [35], and domestic work [36] appear to be negatively associated with WA, whereas resources such as job autonomy and meaningfulness of work have been shown to positively influence WA [37,38].



Due to the progressive aging of the workforce in recent years, there has been a widespread increase in the number of studies focusing on workers’ WA. However, there is only limited research on WA of VDT operators working in the bank system [17,18,19,20,21,22].




1.2. Aim of the Study


In light of the WA model and recent related literature, we aimed to determine whether socio-demographic (e.g., gender, age, educational level, marital status, offspring, and dependent family members), lifestyle (e.g., physical activity, body mass index (BMI), and smoking status), and occupational (e.g., full-time employment or part-time employment) characteristics correlate with WA. We considered “offspring” and “dependent family members” as two different variables. “Offspring” specifically indicated sons and daughters who were clearly dependent family members, while “dependent family members” indicated adults who needed care. Often the term refers to a spouse or elderly parents who are not independent due to illness.



Given the Italian socio-demographic context, which, according to a recent survey by the Italian National Institute of Statistics, has become one of the oldest countries in the world, which is second only to Japan. The assessment of the impact of aging and other variables on WA of Italian workers, in particular bank VDT operators, represents an urgent unmet medical need. This is particularly relevant in light of the fact that previous literature has mainly focused on WA of workers performing physically or emotionally demanding tasks [32,33,34], while only a few studies have addressed WA in workers carrying out cognitively demanding tasks in poor ergonomic conditions, such as bank VDT operators.





2. Materials and Methods


2.1. Data Collection and Work Ability Index (WAI) Assessment


In 2017, the researchers signed an agreement between the Department of Public Health and Pediatrics of the University of Turin and the National Institute for Insurance against Accidents at Work, INAIL (ID 44/2016, resolution of 31/05/2017). The agreement provided for the protection of personal data, pursuant to the Italian Legislative Decree 196/2003, as well as the use of the data collected only for the purpose of achieving the research objectives. Data collection was carried out within the health surveillance activity, which was executed pursuant to the Italian Legislative Decree 81/2008. We conducted a cross-sectional study on 8684 workers employed at an Italian banking group. This group operated throughout Italy, with the study participants working in different areas of the Country, including Northern (71.8%), Central (14.1%), and Southern (14.2%) Italy, as well as the islands of Sicily and Sardinia. We approached workers during standard medical check-ups and collected information through their medical records on socio-demographic factors (e.g., sex, age, education, working area, place of residence, marital status, number of children, etc.), anthropometric measures (e.g., weight and height), lifestyles (e.g., leisure-time physical activity, smoking and alcohol drinking habits, coffee consumption, etc.), personal history of disease, drug use, presence of dependent family members, job characteristics (e.g., type of job/task, part-time, commuting, type of computer used, display size, use of telephone and headphone, etc.), and, for women, reproductive factors (e.g., parity, age at menarche, age at menopause, etc.). Medical records also included other relevant information that emerged during the visits. All study participants signed an informed consent form in compliance with privacy laws in force in Italy. During standard visits, trained occupational physicians administered a validated questionnaire to assess WAI. As previously mentioned, the WAI questionnaire was developed in the 1990s by the FIOH [24]. It contains seven items, with each item accounting for a partial score that contributes to the overall WA score, ranging from 7 to 49. The seven items measure the following variables: (1) current WA compared with lifetime best (range: 1–10), (2) WA in relation to mental and physical demands of the job (range: 2–10), (3) number of current diseases diagnosed by a physician (range: 1–7), (4) estimated work impairment due to diseases (range: 1–6), (5) sick leave during the past 12 months (range: 1–5), (6) self-prognosis of WA for the next 2 years (scores: 1,4, or 7), and (7) mental resources (range: 1–4). The overall score refers to four categories of scores: 7–27 points (bad WA) to restore work ability, 28–36 points (moderate WA) to improve work ability, 37–43 points (good WA) to support work ability, and 44–49 points (very good WA) to support work ability.



We began to administer the questionnaires in late June 2017 and collected WAI data relative to 2835 workers. Workers who refused to provide information on their WAI were less than 5%. Among the workers who gave information on WAI, the eligible bank VDT operators were a total of 2077. They were all aged 20 years or older (mean age = 51 years, standard deviation (SD) = 8.9 years), and 1092 (52.6%) were men (Table 1).




2.2. Statistical Analysis


To assess the correlation between variables, the Spearman’s coefficient was used (Table 2). The relationship and 95% confidence interval (95% CI) between WAI and selected factors were estimated by a multivariate linear regression model. The final model included items for sex, age (in continuous), education level (low, medium, or high), marital status (single or married), physical activity (none, occasional, once per week or more than twice per week), body mass index (BMI, kg/m2, in continuous), smoking habits (never, used to smoke, or currently smoking), offspring, dependent family members, commuting, and part-time employment. Terms for drinking habits, coffee consumption, working area, place of residence, and other employment characteristics did not modify significantly the β estimates of the other factors considered. Thus, these terms were not included in the final model. All analyses were performed using SAS software, version 9.4 (SAS Institute, Inc. Cary, NC, USA).





3. Results


The educational level of most study participants ranged from medium to high (Table 1) where 59.5% of them had a secondary school diploma, while 38.2% had a bachelor or master degree, respectively. More than two thirds were married (69.0%), and 68.8% had at least one child. Half the participants did some physical activity during their leisure-time, and 25.4% of them currently smoked or had smoked in the past (17.5% and 7.9%, respectively). One in four participants were commuters, and 17.1% of them worked part-time for the bank. The mean WAI score for the participants was 44.3 (SD = 3.0).



A strong and significant inverse association was observed in the univariate model between WAI and age with β = −0.072 for a one-year increment, 95% CI: −0.086, −0.058 (Table 3). WAI was also significantly lower in the following worker groups: women (β = −0.266, 95% CI: −0.528, −0.003), divorced or widowed subjects (β = −0.504, 95% CI: −1.002, −0.005, β = −1.174, 95% CI: −2.313, −0.036, respectively), subjects who had at least one dependent family member (β = −0.798, 95% CI: −1.551, −0.046) and part-time workers (β = −0.767, 95% CI: −1.113, −0.420). WAI was inversely associated with BMI, smoking habits, and offspring, albeit not statistically significant (Table 3). In contrast, WAI was directly associated with the educational level (β for medium level = 0.868, 95% CI: −0.001, 1.738, and β for a high level = 1.757, 95% CI: 0.878, 2.635) and physical activity (β for occasional or 1 time/week = 0.706, 95% CI: 0.355, 1.057, and β for ≥2 times/week = 0.774, 95% CI: 0.477, 1.072). Commuting increased WAI, albeit not to a statistically significant level. After mutual adjustment, age (multivariate analysis: β = −0.067 for a one-year increment, 95% CI: −0.083, −0.050) and part-time job (β = −0.761, 95% CI: −1.134, −0.389) still showed a significant inverse association with WAI, whereas the education level (β for medium level = 0.855, 95% CI: −0.008, 1.719 and β for high level = 1.381, 95% CI: 0.504, 2.257) and physical activity (β for occasional or one time/week = 0.491, 95% CI: 0.143, 0.838, and β for ≥2 times/week = 0.504, 95% CI: 0.206, 0.802) displayed a significant direct association (Table 2).



With regard to the age, the mean WAI score ranged from 46.5 for workers aged <30 years to 43.7 for workers aged ≥61 years. Lastly, single WAI items reflected similar trends according to age, except for certain casual fluctuation (Figure 1).




4. Discussion


Our study participants (i.e., bank VDT operators) show a mean WAI of 44.3, which, according to the four WAI categories, is indicative of excellent WA. This is in good agreement with a previous study by Zgombić [17] recording a mean WAI score of 43.1 among bank workers, which increased to 44.1 in bank workers not interacting with customers. Our findings are also in line with two surveys among VDT workers conducted by Seibt et al. [18] and Costa et al. [19]. These works reported a mean WAI score of 41 and 40.5, respectively. Similarly, a study on bank workers by Saremi et al. [22] obtained a WAI score of 40.4.



On the other hand, our mean WAI score is significantly higher than that reported by Guidi et al. [20], who recorded a mean WAI of 38.1 in a population of Italian bank workers. Although the sample populations of these two studies are of comparable size and background, it is noteworthy to point out that the mean age of bankers enrolled in the study by Guidi et al. is five years more than that of our study (51.0 and 45.6 years, respectively). Given that WA decreases in aging workers, we would expect to obtain a similar WAI score had we enrolled older bank operators in our study. Moreover, Guidi et al. reported a more pronounced variability in the WAI score (SD = 6.27) most likely due to the presence of various working tasks not involving VDTs and/or different modes of WAI questionnaire administration (i.e., self-administered versus interview-administered). Lastly, our findings are discordant with those reported by an Iranian study [21], where the recorded mean WAI score was 38.5. This discrepancy may be attributed to the different sample populations analyzed in these studies. Of note, both studies show similar patterns of single WAI items.



In good agreement with previous data, our findings indicate that WAI correlates with multiple factors, especially socio-demographic and occupational characteristics. In particular, this study demonstrates that age has a substantial detrimental effect on WA [25,27,28,35,36,37,38,39,40,41], in terms of both the index as a whole and each single item (Figure 1), as shown previously. This reduction of WA in older workers is likely due to the fact that individual resources tend to decrease with age, particularly physical strength and certain cognitive abilities (e.g., precision and speed of perception), while job demands remain the same or rather increase over time [29].



Another negative correlate for lower WA is part-time employment. More women than men have part-time contracts (32.5% vs. 3.3%, respectively). WAI among women is generally lower than that observed in men [26], likely due to the fact that women are often responsible for both work and household duties [36]. Fittingly, our univariate models show a negative correlation between being female and having dependent family members in terms of WA, which supports the negative impact that household work has on WAI. Surprisingly, the same association was not observed when the offspring variable was considered. In this regard, stratified analysis failed to reveal diversified patterns concerning the relationship between WAI and offspring, according to sex, which leaves this issue unclear.



Being divorced or widowed negatively correlates with WA, which highlights the fact that having family support can increase WA [42]. However, it should be pointed out that that the number of widowers enrolled in our study was probably too low to draw final conclusions.



In keeping with previous studies [18,33,34], we show that a higher educational level is a protective factor for WA, likely due to the fact that workers who have higher educational levels generally have better job skills and opportunities and higher job satisfaction, as described previously [33,43].



Another positive correlate for higher WA is physical activity during leisure time. In particular, physical exercise positively correlates with WAI, especially among workers who partake in intense exercise more than twice a week. Consistent with our findings, others have shown how important the lifestyle, especially physical activity, can be in maintaining good physical health and high WA [21,34,44,45]. Regular exercise can increase energy levels, reduce body fat, and maintain aerobic capacity while improving self-esteem and self-perception of one’s health condition. Furthermore, according to Firoozeh et al. [44], physical exercise can improve the body’s physiological functions and reduce the incidence of chronic diseases and morbidities, which are conditions investigated by the third item of the WAI. As a result, physical activity is protective in the maintenance of WA, especially for workers who perform sedentary tasks. In this regard, Nawrocka et al. [45] have proposed that physical activity during leisure time can compensate for the time spent by white-collar workers sitting at their desks.



Although previous studies have shown that BMI [27,28,35], smoking [35,44], and commuting negatively influence WAI, we did not find these variables to be particularly relevant in our analysis. This may be, in part, explained by the different demands of the jobs in question. In our study, we investigated bank VDT operators who generally perform sedentary tasks that do not require physical performance. In this regard, being overweight or having reduced aerobic capacity as a result of smoking might not compromise the ability to work as a VDT operator. Moreover, the smoking prevalence of participants in this study was lower than that of the general Italian population. Thus, the specific employment sector under consideration for this study and/or the high educational level of participants could, in part, account for the discrepancies from the previously mentioned studies.



The cross-sectional design is one of the limitations of the present study. Although the cross-sectional study design is suitable for estimating WAI prevalence among bank VDT operators, it fails to estimate the causal relationship between WAI and the factors considered. However, it is highly unlikely that WAI would have correlated with the majority of those factors except for certain modifiable lifestyle factors such as smoking, physical activity, and BMI.



The strengths of this study comprise the large sample size and the almost complete participation of the study subjects (≥95%).



The main novelty of our study is that it identifies the correlates of work ability for bank workers in Italy. This is a very important aspect in light of the increasing aging of the Italian workforce and the consequent impairment of WA. Lastly, our study brings new knowledge about the bank workplace, which has previously received scant attention [46].




5. Conclusions


In view of the general aging of workers, especially in Italy, which inevitably leads to a decrease in WAI scores, we must promptly act on those variables that can slow down or revert this process, especially in work environments that have only been marginally investigated, such as the banking sector. In this process, it is crucial to involve VDT operators since they currently make up a large majority of the labor market, with their number expected to steadily grow in the future.



The results of this study appear to indicate that VDT operators could preserve their WA by adopting a healthy lifestyle that supports the dimensions by positively affecting the WAI. In addition, our findings suggest that organizational and ergonomic interventions put in place by the employer could mitigate the negative effects of aging on WA. This is best exemplified by the car maker BMW, which has recently built an innovative plant specifically designed for older workers thanks to the introduction of a total of 70 improvements. Some of these improvements consisted in installing special chairs at several workstations to allow workers to work while sitting down and also relax for short periods of time during their breaks. BMW has also implemented a system of job rotation across their workstations during shifts in order to balance the load on the workers’ bodies. These changes have increased the productivity by 7% in one year [47]. Furthermore, the promotion of healthy lifestyles could also preserve and ameliorate WA [48].



For young workers, these solutions should be regarded as a form of primary prevention, while, for older workers, they should be considered as a form of secondary or tertiary prevention. Lastly, our findings call for increased efforts to strengthen welfare policies aimed to support women in maintaining their work-life balance (e.g., opening company nurseries or infant schools) and supporting older workers in the management of elderly relatives.







Author Contributions


Conceptualization, G.G., I.S., M.C., D.C., and S.V. Data curation, M.C. Formal analysis, G.G., I.S., M.D.M., and S.V. Funding acquisition, E.B. and E.P. Methodology, G.G., I.S., M.D.M., D.C. and S.V. Project administration, E.B., S.I., and E.P. Supervision, E.B., M.C., D.C., S.I., E.P. Writing―original draft, I.S. and M.D.M. Writing―review & editing, G.G., E.B., M.C., D.C., S.I., E.P., and S.V.




Funding


This research was funded by Bando Ricerche in Collaborazione (BRIC), INAIL, grant number PIRE_BRIC_17_01. IS, MDM, and GG were supported by BRIC funding.




Acknowledgments


The authors wish to thank Occupational Health & Safety and Environment Department of the Intesa San Paolo banking group for its support.




Conflicts of Interest


Maurizio Coggiola is a coordinator of the Occupational Physicians of the company. He was named following the Italian law and received a grant from the Public Hospital where Coggiola is working.




References


	



Vorobyov, G.D. Computer and Internet Use in the Work Place: A Common Sense Approach. Psychol. Manag. J. 2005, 8, 177–187. [Google Scholar] [CrossRef]

	



Assefa, N.L.; Zenebe, D.; Alemu, W.H.W.; Anbesse, D.H. Prevalence and associated factors of computer vision syndrome among bank workers in Gondar City, northwest Ethiopia. Clin. Optom. 2017, 9, 67–76. [Google Scholar] [CrossRef] [PubMed]

	



Dangolani, S.K. The Impact of Information Technology in Banking System (A Case Study in Bank Keshavarzi IRAN). Procedia Soc. Behav. Sci. 2011, 30, 13–16. [Google Scholar] [CrossRef]

	



Campanella, F.; Della Peruta, M.R.; Del Giudice, M. The Effects of Technological Innovation on the Banking Sector. J. Knowl. Econ. 2015, 8, 356–368. [Google Scholar]

	



Valente, M.S.; Menezes, P.R.; Pastor-Valero, M.; Lopes, C.S. Depressive symptoms and psychosocial aspects of work in bank employees. Occupl. Med. 2016, 66, 54–61. [Google Scholar] [CrossRef] [PubMed]

	



Silva, J.L.; Navarro, V.L. Work organization and the health of bank employees. Rev. Latino Am. Enfermagem. 2012, 20, 226–234. [Google Scholar] [CrossRef]

	



Petrali, G.B.; Zandonade, E.; Salaroli, L.B.; Bissoli, N.S. Assessment of occupational stress and associated factors among bank employees in Vitoria, State of Espírito Santo, Brazil. Ciênc. Saúde Coletiva 2015, 20, 12. [Google Scholar]

	



Giorgi, G.; Arcangeli, G.; Perminiene, M.; Lorini, C.; Ariza-Montes, A.; Fiz-Perez, J.; Di Fabio, A.; Mucci, N. Work related stress in the banking sector: A review of incidence, correlated factors, and major consequences. Front. Psychol. 2017, 8, 2166. [Google Scholar]

	



Giahi, O.; Shahmoradi, B.; Barkhordari, A.; Khoubi, J. Visual Display Terminal use in Iranian banktellers: Effects on job stress and insomnia. Work 2015, 52, 657–662. [Google Scholar] [CrossRef] [PubMed]

	



Ostrovsky, A.; Ribak, J.; Pereg, A.; Gaton, D. Effects of job-related stress and burnout on asthenopia among high-tech workers. Ergonomics 2012, 55, 854–862. [Google Scholar] [CrossRef] [PubMed]

	



Morelli, S.; Ferrarin, M.; Maccioni, G.; Aliberti, L.M.; Grigioni, M.; Giansanti, D. Progetto di Uno Strumento Informatico Innovativo per il Monitoraggio Giornaliero del Rischio Neuromuscolare degli Operatori a Videoterminale; Istituto Superiore di Sanità, Rapporti ISTISAN: Rome, Italy, 2009. [Google Scholar]

	



Abledu, J.K.; Abledu, G.K. Multiple Logistic Regression Analysis of Predictors of Musculoskeletal Disorders and Disability among Bank Workers in Kumasi, Ghana. J. Ergonomics 2012, 2, 111. [Google Scholar] [CrossRef]

	



Moom, R.K.; Singb, L.P.; Moom, N. Prevalence of Musculoskeletal Disorder among Computer Bank Office Employees in Punjab (India): A Case Study. Procedia Manuf. 2015, 3, 6624–6631. [Google Scholar] [CrossRef]

	



Abbate, C.; Micali, E.; Abbate, A.; Barbaro, M.; Germanò, D. Depression in video display terminal (VDT) employed workers. Available online: http://www.eaohp.org/uploads/1/1/0/2/11022736/bop5.pdf (accessed on 7 January 2019).

	



Song, H.; Liu, H.; Zhu, L. Analysis on occupational stress on the video display terminal operators in banks. Chin. Occup. Med. 2003, 4, 2–5. [Google Scholar]

	



Manocci, A.; Marchini, L.; Scognamiglio, A.; Sinopoli, A.; De Sio, S.; Sernis, S.; La Torre, G. Are bank employees stressed? Job perception and positivity in the banking sector: An Italian observational study. Int. J. Environ. Res Public Health 2018, 15, 707. [Google Scholar] [CrossRef] [PubMed]

	



Zgombić, I. The impact of workplace on the health and work ability of bank staff. Sigurnost 2014, 56, 303–313. [Google Scholar]

	



Seibt, R.; Spitzer, S.; Blank, M.; Scheuch, K. Predictors of work ability in occupations with psychological stress. J. Public Health 2009, 17, 9–18. [Google Scholar]

	



Costa, A.F.; Puga-Leal, R.; Nunes, I.L. An exploratory study of the work ability index (WAI) and its components in a group of computer workers. Work 2011, 39, 357–367. [Google Scholar] [PubMed]

	



Guidi, S.; Bagnara, S.; Fichera, P. The HSE indicator tool, psychological distress and work ability. Occup. Med. 2012, 62, 203–209. [Google Scholar] [CrossRef]

	



Gharibi, V.; Mokarami, H.; Taban, A.; Aval, M.Y.; Samimi, K.; Salesi, M. Effects of work-related stress on work ability index among Iranian workers. Saf. Health Work 2016, 7, 43–48. [Google Scholar] [CrossRef]

	



Saremi, M.; Pakghohar, A.; Saremi, M. Work ability and its relation with productivity in bank staff. IOH 2017, 13, 70–78. [Google Scholar]

	



Tuomi, K.; Huuhtanen, P.; Nykyri, E.; Ilmarinen, J. Promotion of work ability, the quality of work and retirement. Occup. Med. 2001, 51, 318–324. [Google Scholar] [CrossRef]

	



Tuomi, K.; Ilmarinen, J.; Jahkola, A.; Katajarinne, L.; Tulkki, A. Work Ability Index, 2nd ed.; Finnish Institute of Occupational Health: Helsinki, Finland, 1998. [Google Scholar]

	



Ilmarinen, J.; Tuomi, K.; Klockars, M. Changes in the work ability of active employees over 11-years period. Scand. J. Work Environ. Health 1997, 23, 19–57. [Google Scholar]

	



Camerino, D.; Conway, P.M.; Van der Heijden, B.I.; Estryn-Behar, M.; Consonni, D.; Gould, D.; Hasselhorn, H.M. NEXT-Study Group. J. Adv. Nurs. 2006, 56, 542–552. [Google Scholar] [CrossRef]

	



Van den Berg, T.I.J.; Elders, L.A.M.; de Zwart, B.C.H.; Burdorf, A. The effects of work-related and individual factors on the work ability index: A systematic review. Occup. Environ. Med. 2009, 66, 211–220. [Google Scholar] [CrossRef]

	



Van den Berg, T.I.J.; Robroek, S.J.; Plat, J.F.; Koopmanschap, M.A.; Burdorf, A. The importance of job control for workers with decreased work ability to remain productive at work. Int. Arch. Occ. Environ. Health 2011, 84, 705–712. [Google Scholar] [CrossRef]

	



Ilmarinen, J.; Ilmarinen, V. Work ability and aging. In Multi-Age Workforce, a Use Inspired Approach; Finkelstein, L.M., Truxillo, D.M., Fraccaroli, F., Kanfer, R., Eds.; Routledge: New York, NY, USA, 2015. [Google Scholar]

	



Tuomi, K.; Eskelinen, L.; Toikkanen, J.; Jarvinen, E.; Ilmarinen, J.; Klockars, M. Work load and individual factors affecting work ability among aging municipal employees. Scand. J. Work Environ. Health 1991, 17, 128–134. [Google Scholar] [PubMed]

	



Goedhard, R.G.; Goedhard, W.J.A. Work ability and perceived work stress. Int. Congr. Ser. 2005, 1280, 79–83. [Google Scholar] [CrossRef]

	



Alavinia, S.M.; van Duivenbooden, C.; Burdorf, A. Influence of work-related factors and individual characteristics on work ability among Dutch construction workers. Scand. J. Work Environ. Health 2007, 33, 351–357. [Google Scholar] [CrossRef] [PubMed]

	



Matzolumi, A.; Rostamabadi, A.; Saraji, G.N.; Foroushani, A.R. Work ability index and its association with psychosocial factors of the petrochemical industries in Iran. J. Occup. Health 2012, 54, 112–118. [Google Scholar]

	



Eyvazlou, M.; Mazloumi, A.; Farshad, A.; Hoseini, F. Analytical evaluation of work ability index and its determining factors among workers of a car manufacturing industry. IOH 2012, 9, 40–49. [Google Scholar]

	



El Fassi, M.; Bocquet, V.; Majery, N.; Lair, M.L.; Couffignal, S.; Mairiaux, P. Work ability assessment in a worker population: Comparison and determinants of Work Ability Index and Work Ability score. BMC Public Health 2013, 13, 305. [Google Scholar] [CrossRef] [PubMed]

	



Rotenberg, L.; Portela, L.F.; Banks, B.; Griep, R.H.; Fischer, F.M.; Landsbergisd, P. A gender approach to work ability and its relationship to professional and domestic work hours among nursing personnel. Appl. Ergon. 2008, 39, 646–652. [Google Scholar] [CrossRef] [PubMed]

	



Sottimano, I.; Viotti, S.; Guidetti, G.; Converso, D. Protective factors for work ability in preschool teachers. Occup. Med. 2017, 67, 301–304. [Google Scholar] [CrossRef]

	



Viotti, S.; Converso, D. Relationship between job demands and psychological outcomes among nurses: Does skill discretion matter? IJOMEH 2016, 29, 439–460. [Google Scholar] [CrossRef] [PubMed]

	



Pohjonen, T.; Ranta, R. Effects of Worksite Physical Exercise Intervention on Physical Fitness, Perceived Health Status, and Work Ability among Home Care Workers: Five-Year Follow-up. Prev. Med. 2001, 32, 465–475. [Google Scholar] [CrossRef] [PubMed]

	



Beier, M.E. The aging workforce and the demands of work in the 21st century. In Multi-Age Workforce, a Use Inspired Approach; Finkelstein, L.M., Truxillo, D.M., Fraccaroli, F., Kanfer, R., Eds.; Routledge: London, UK, 2015. [Google Scholar]

	



Oakman, J.; Neupane, S.; Proper, K.I.; Kinsman, N.; Nygård, C.H. Workplace interventions to improve work ability: A systematic review and meta-analysis of their effectiveness. Scand. J. Work Environ. Health 2018, 44, 134–146. [Google Scholar] [CrossRef] [PubMed]

	



Smyth, J.; Pit, S.W.; Hansen, V. Can the work ability model provide a useful explanatory framework to understand sustainable employability amongst general practitioners: A qualitative study. Human Resour. Health 2018, 16, 32. [Google Scholar] [CrossRef]

	



Michailidis, M.; Georgiou, Y. Employee occupational stress in banking. Work Read. Mass 2005, 24, 123–137. [Google Scholar]

	



Firoozeh, M.; Saremi, M.; Kavousi, A.; Maleki, A. Demographic and occupational determinants of the work ability of firemen. J. Occup. Health 2017, 59, 81–87. [Google Scholar] [CrossRef]

	



Nawrocka, A.; Garbaciak, W.; Cholewa, J.; Mynarski, W. The relationship between meeting of recommendations on physical activity for health and perceived work ability among white collar workers. Eur. J. Sport Sci. 2018, 18, 3. [Google Scholar] [CrossRef]

	



Giorgi, G.; Montes, A.A.; Rapisarda, V.; Campagna, M.; Garzaro, G.; Arcangeli, G.; Mucci, N. Work-related stress in the banking sector: A study on an Italian aged population of over 2000 workers. Med. Lavoro 2019, 110, 1. [Google Scholar]

	



Bridger, R.; Bennet, A. Age and BMI interact to determine work ability in saefares. Occup. Med. 2011, 61, 157–162. [Google Scholar] [CrossRef] [PubMed]

	



Hedge, J.W.; Borman, W.C.; Lammlein, S.E. The Aging Workforce: Realities, Myths, and Implications for Organizations; American Psychological Association: Washington, DC, USA, 2006. [Google Scholar]








[image: Ijerph 16 01653 g001 550]





Figure 1. Mean and standard deviation (sd) of the work ability index (WAI) and its component, according to age groups for 2077 visual display unit (VDU) operators. Italy, 2017.Item 1: current WA compared with lifetime best. Item 2: WA in relation to mental and physical demands of the job. Item 3: number of current diseases diagnosed by a physician. Item 4: estimated work impairment due to diseases. Item 5 sick leave during the past 12 months. Item 6: self-prognosis of WA for the next two years. Item 7: mental resources. 
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Table 1. Distribution of 2077 visual display unit (VDU) operators, according to socio-demographics characteristics, body mass index (BMI), physical activity, smoking status, work ability index (WAI), and other selected variables. Italy, 2017.
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	Variables
	n or Mean; % or SD





	Sex (n; %)
	



	 Men
	1092 (52.6)



	 Women
	985 (47.4)



	Age: years (mean; SD)
	51.0 (8.9)



	Education level a (n; %)
	



	 Low
	48 (2.3)



	 Medium
	1235 (59.5)



	 High
	794 (38.2)



	Marital status (n; %)
	



	 Married
	1433 (69.0)



	 Single
	437 (21.0)



	 Divorced
	159 (7.7)



	 Widow
	28 (1.4)



	 Missing
	20 (1.0)



	Physical activity: frequency (n; %)
	



	 None
	1039 (50.0)



	 Occasional or 1 time/week
	394 (19.0)



	 ≥2 times/week
	644 (31.0)



	Body mass index—BMI: kg/m2 (mean; SD)
	24.5 (10.9)



	Smoking status (n; %)
	



	 Never
	1551 (74.7)



	 Former
	163 (7.9)



	 Current
	363 (17.5)



	Offspring (n; %)
	



	 No
	649 (31.3)



	 Yes
	1428 (68.8)



	Dependent family members (n; %)
	



	 No
	2012 (96.9)



	 Yes
	65 (3.1)



	Commuter (n; %)
	



	 No
	1538 (74.1)



	 Yes
	539 (25.9)



	Part-time job (n; %)
	



	 No
	1721 (82.9)



	 Yes
	356 (17.1)



	Work ability index—WAI (mean; SD)
	44.3 (3.0)







a Low education level includes primary and secondary schools, medium education level includes high and professional schools, high education level includes bachelor and master degrees.


nav.xhtml


  ijerph-16-01653


  
    		
      ijerph-16-01653
    


  




  





media/file0.png





media/file2.png
WAI (mean values)

ltem 4 (mean values)

Work Ability Index (WAI)

Age (years)
Item 4

45 50

Age (years)

55

60

ltem 1 (mean values)

ltem 5 (mean values)

8.8

8.67

8.47

8.27

Item 1

4.8

4.6

4.4

4.27

4.07

40

45 50
Age (years)

Iltem 5

55

60

40

45 50

Age (years)

55

60

ltem 2 (mean values)

ltem 6 (mean values)

Item 2

45 50
Age (years)
Item 6

55

60

45 50

Age (years)

55

60

ltem 3 (mean values)

ltem 7 (mean values)

Iltem 3

<30 35