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Abstract
[bookmark: _Hlk187943627][bookmark: _Hlk187503682]Sedentary Behaviour (SB) is a global problem in adults, one-third of which are inactive. Even so, literature is sparse regarding SB of the working class in Nigeria. In this paper, office SB of Nigerian workers and its possible relationship with the workers’ risk-factors and work-tools were investigated. Self-reporting technique (self-administered questionnaire) was used to acquire information from 466 respondents. Using the Ordinary Least Square model on STATA 16, the data were analysed and multiple comparisons of dependent variables were done. The mean office SB-time of the study participants was 4.76 hours (SD, 2.3) in a daily 8-hours job. There was significant association between the sitting time and the designs of the workers’ chairs (r=-0.227, p=0.001). Computer users sat longer at their desks than others (r=0.312, p < 0.001); and prolonged sitting was associated with increasing reports of low back pain. There is therefore need for sitting-time reduction interventions to improve the workers’ health. 
Keywords:  Prolonged sitting, Occupational sedentary behaviour, Work-tool, Office sitting time. 
Introduction
There is growing concern among researchers on the resultant effects of Sedentary Behaviour (SB) on human health conditions across the globe. The SB is any working behaviour characterised by an energy expenditure ≤1.5 METs (metabolic equivalents), while in a sitting or reclining posture (Ainsworth et al., 2000; SBRN, 2012; Njue et. al., 2022). Common SBs include but not limited to office work, screen time (computer, phones or tablet usage, video-game playing, and television watching), driving automobiles, using public transportation, desk work and eating a meal at a table (Katzmarzyk, et. al., 2009; Kett et al., 2021). Also, other SB activities and contexts of primary concern include prolonged sitting within domestic, school, workplace and transportation environments (Healy et al., 2011). Throughout the various stages of life, people spend time sitting in different social gatherings (with friends, students, and colleagues, family) and organisational environments such as school and workplace (Bernaards et al., 2016). This makes SB a function of age and life stage, which may have significant consequences for health and well-being (Thorp et.al 2011, Rezende et al., 2016, Carson et al., 2016). In the UK, it has been estimated that chronic disease associated with SB costs the National Health Scheme £0.7bn per annum in direct health costs (Heron et. al., 2019).  
The SB has emerged as an independent risk factor associated with several detrimental health outcomes (Thorp et. al, 2011; Proper et. al., 2011; Farah et. al., 2022; Safi et. al., 2022). Some of the several variables that could be responsible for SBs are time pressure, socio-demographics, media and technology, environmental factors, means of transportation, health and physical conditions, job details such as ergonomic awareness, work layout and tools amongst others. Previous studies have shown the importance and the direct relationship of these variables to SBs. Half the population of the working age are employed in administration and business field jobs that do not require physical activity but allows prolonged sitting and lack of movement in the workday (Tersa-Miralles et. al., 2020, Mainenti et.al. 2014). Also, static postures, repetitive movements and lack of physical activity lead to musculoskeletal disorders in office workers that mainly interact with computer (Collins et. al., 2011). Office workplace is a favourable environment for high SB in workers (Ryan et. al., 2011). Mahmud et al. (2014) equally reported that employees working overtime and making work-related decisions have a higher prevalence of suffering from musculoskeletal complaints.
Several studies have noted that the high volumes of time spent sitting or engaged in SB have been associated with an increased risk of all-cause mortality (van der Ploeg, et al., 2012; Pavey, et. al., 2012; Matthews, et al., 2012) cardiovascular disease, reduction in bone mineral, obesity, type 2 diabetes, musculoskeletal disorders, cancer, and metabolic dysfunction (Brown, et al., 2005; Ekelund, et al., 2008; Mummery, et. al., 2005; Thorp, et al., 2010; Noble et. al., 2015; Njue et. al., 2022; Alobaid et. al., 2023; Jenkins et. al., 2023; Nguyen et. al., 2023; Gibbs et. al., 2024; Pinto et.al., 2012; Matthews, et. al., 2008; Frydenlund, et. al., 2012; Ford and Caspersen, 2012). Moreover, work demand in sedentary jobs, which is majorly all brain and no muscle (Grieco, 1986; Kim and Choo, 2023) has been linked with the prevalence and impact of back pain among different category of world population and this is mainly attributed to the present automation of office job activities (Mattiuzzi et. al., 2020; Beyera et. al., 2022; Feldman and Nahin, 2022; Emorinken et. al., 2023). Desk dominated office work activities promotes sedentary behavioural response and office workers utilised 66% of their working days sitting, thus increasing their being prone to many chronic metabolic and cardiovascular diseases (Berninger et. al. 2020). 
In some studies, these associations with mortality and health have occurred irrespective of whether an individual meets the core adult physical activity recommendation of 150 minutes of at least moderate intensity physical activity per week (van der Ploeg, et al., 2012; Matthews, et al., 2012; Koster, et. al., 2012; Katzmarzyk and Lee, 2012; Katzmarzyk, et. al., 2009). Several international health authorities have recently provided formal recommendations citing the importance of reducing sitting time (Tremblay, et. al., 2011; Garber, et al., 2011; Davis, et al., 2011). 
Increased Occupational SB (OSB) is one of the major reasons for the worldwide spreading of sedentary lifestyle and it has been estimated that one-third of adults worldwide are inactive (Hallal et al., 2012). The reported mean daily duration of SB is 8.3 hours among the Korean population (Statistics Korea 2018) and 7.7 hours among the American adult population (Patterson et al., 2018). Mean sitting time in Belgium adults was 421 minutes (7.0 hours)/day (Van Dyck et al., 2010), whilst in German adults, the median daily sitting time was 300 minutes (5 hours) /day (Wallman-Sperlich et al., 2013). Studies from Japan and Saudi Arabia reported the median daily sitting as approximately 360 minutes (6 hours)/day and those from Portugal and Brazil as ~180 minutes (3 hours) /day (Bauman et al., 2011). 
However, the risks posed by SBs are sparsely reported in Africa. In African population, literature is sparse firstly on the presence/burden of prolonged sitting, and more in particular on the relationship between SB, its associated health risk and mortality even though the issue is being fully explored in the Western world. A scoping review of worldwide surveillance of sitting time (Mclaughlin et. al., 2020) revealed that few data were accessible across African continent (8 out of 54 countries, < 15%) and none from Nigeria. As a member of the African World Health Organisation (WHO) regional groupings, and with some 2.85% of the world's total population (approximately 234,283,400), Nigeria is a lower middle-income country (World Bank, 2024; https://www.worldometers.info/world-population/nigeria) with minimal information on the physical activities of her citizens.  
Given the adverse impacts of SB and the importance of measuring the risk factor globally, it is therefore pertinent that Nigeria in Africa (one of the six continents) should not be excluded in this global study. Therefore, this study evaluates the daily office sitting time among Nigerian working class and its possible correlation with some risk factors and work-tools. 

Methods 
A cross-sectional survey approach was adopted for this study. Self-administered customised google-sheet questionnaires were used to assess the usual workday sitting and in-between physical activity among a select group of office workers in Nigerian large public universities. The questionnaires were sent out over a period of 1 month to Nigerians in occupations necessitating prolonged sitting, as obtained in workers in offices, banks and so on (Bennie et.al., 2013). Explanation on the reason for data gathering was clearly stated in the questionnaire to secure the consents of the respondents. Four hundred and sixty-six (466) respondents of different job status and grade each gave a self-report regarding sitting time along with other useful information. This convenient sample size is within the range used by different researchers in European countries.  
The completed questionnaires supplied relevant information on socio-demographic, work environment, work sitting habit, self-reported knowledge of ergonomics and cause-effect relationship of prolonged sitting duration on each respondent’s body. Also, still pictures of workers at different sitting postures were taken. The results of the questionnaires were later pooled into an Excel spread sheet and analysed using the Ordinary Least Squares (OLS) model on STATA 16. The workers were grouped according to their demographics, including age, and type of work, and their daily-sitting time compared. The OLS method was used to examine the factors influencing the sitting times of workers; capturing the linear relationship between the dependent variable (sitting time) and the independent variables as well as the effects of the confounding variables that may also influence sitting time among the respondents. The model is implicitly represented as:  
Y= βX + ϵ                                                                                       1
Where, Y = dependent variable values (sitting time)
β = vector of coefficients 
X = matrix of independent variables (the factors influencing sitting time),
ϵ = vector of errors or residuals.
The method of Bennie et al. (2013) was adapted to examine whether sitting time varied across socio-demographic factors, and sitting data were compared across the following explanatory variables: gender in two categories (male and female); age in six categories (21-30, 31-40, 41-50, 51-60, 61-70 and 71-80 years); job status in five categories (teaching, non-teaching, bankers, office workers and others); job service years in five categories ( 1-10, 11-20, 21-30, 31-40 and 41-50); work tools in three categories, (chair and table only-CT; chair, table and files - CTF; chair, table, files and computer- CTFC); office sitting time (in hours) in nine categories (1-2, 2-3, 3-4, 4-5, 5-6, 6-7, 7-8, 8-9, >10), ergonomics knowledge in 10 categories of Likert scale (1 – none to 10 – so much); sitting position adjustment time in four categories (1-15, 15-30, 30-45 and 45-60 min); short break bouts during sitting in four categories (1-15, 15-30, 30-45 and 45-60 min) and self-reported discomfort in seven different body parts each in six categories (after sitting for  1, 2, 3, 4, 5, >5hrs).
 
Results and Discussion
The socio-demographic and job details of the study participants involves 466 number of respondents, 208/466 (44.7%) males and 258/466 (55.3%) females. The professional statuses were 32% teaching, 14.4% non-teaching, 14.8% banking, 15.8% office work and 23.1% others. About thirty one percent (31.3%) of the study population were within the age range of 51-60 years, 29.9% in 41-50yrs, 19.8% in 31-40yrs, 14.1% in 21-30yrs, while others were above 61 years of age. In service years (SY), 34.6% of the population had 11-20 SY to their credit, 33.4% (≤10yrs), 23.3% (21-30yrs) and 8.2% in 31-40 SY. Eighty-three percent (83%) of the population used computer as their work tool (CTFC group), and 17% sat for about 6 hours, while 23% sat for about 8 hours at work daily. In the sample, 45.9 % of the population had their self-reported knowledge of ergonomics below the average of 5 on the Likert scale of 0-10. Figure 1 show different sitting postures of some of the study participants.
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Figure 1. Various sitting postures in different workers
The average Office Sitting Time (OST) across different job status is shown in the Table 1 and Figure 2. The average total OST across all occupations was 4.76 (SD, 2.28) hours, with bankers having the highest at 6.38 (SD = 2.28) hours. This is likely due to the high computer usage of banking work, which often involves prolonged sitting at desk-based tasks such as customer service, data entry, and administrative duties. Participants involved in office and non-teaching work had a notable OST of 5.27±1.82 and 5.15±2.16 hours, respectively. However, the least OST was observed among the teaching participants, which might be because of the demands of their jobs, requiring them to engage actively with students and move between various tasks during the office hours. The relationship between average office sitting time and work tools is illustrated in Figure 2. The factors influencing sitting time is described in Table 3, while the association between sitting time and Age is presented in Table 4. 
Table 1: Average Office Sitting Time across Different Job Categories
	Job Status
	Average Office Sitting Time (OST)

	
	Mean
	 SD

	Banking
	6.38
	2.28

	Office workers
	5.27
	1.82

	Non-Teaching
	5.15
	2.16

	Others
	4.51
	2.27

	Teaching
	3.77
	2.00

	Mean Total
	4.76
	2.28




[bookmark: _Hlk187507708]Figure 2: Average Office Sitting Time for the Different Job Categories

Table 2. Average Office Sitting Time vs. work tools 
	Work Tools
	Average Office Sitting Time (OST)

	
	Mean
	Std. Dev

	Chairs, tables, books/paper and computer
	5.09
	2.21

	Chairs and tables only
	3.36
	2.23

	Chairs, tables and files/papers/books
	3.11
	1.75

	Mean Total
	4.76
	2.28




[bookmark: _Hlk187507752]Figure 3: Average Office Sitting Time vs work tools 

Table 3: Factors Influencing Sitting Time
	Variables
	Coefficient
	Std. Error
	T
	p>|t|

	Years in service
	0.360**
	0.157
	2.300
	0.022

	Age
	-0.685*
	0.135
	-5.090
	0.000

	Gender
	0.117
	0.211
	0.560
	0.578

	Ergonomics knowledge
	0.047
	0.037
	1.260
	0.208

	Job Status
	0.229*
	0.064
	3.56
	0.000

	Posture adjustment
	-0.033
	0.110
	-0.30
	0.765

	Stretching time
	0.295*
	0.109
	2.70
	0.007

	Work tools (Ref: Chairs and tables only)
	
	
	
	

	Chairs, tables and files/papers/books
	-0.347
	0.505
	-0.690
	0.492

	Chairs, tables, books/paper and computer
	1.558*
	0.406
	3.840
	0.000

	Constant
	3.522*
	0.689
	5.11
	0.000

	R2
	0.207
	
	
	

	Prob>F
	0.000
	
	
	


Note: *, **, significance at P<0.01 and P<0.05 respectively

Table 4: Sitting time vs Age
	Age (yrs)
	Average sitting time

	
	Mean
	S.D

	21-30
	6.12
	2.46

	31-40
	5.30
	2.08

	71-80
	4.50
	0.70

	51-60
	4.45
	2.16

	41-50
	4.23
	2.19

	61-70
	3.84
	1.77

	Mean Total
	4.76
	2.28


 
The average OST associated with different work tools of the participants is presented in Table 2. As expected, the highest average OST (5.09 ± 2.21 hours) was observed among individuals using computers as their work tool. In comparison, those who used only chairs and tables had an average sitting time of 3.36 ± 2.23 hours, while workers who used files, papers, and books sat for an average of 3.11 ± 1.75 hours. The former are mostly artisans that repair equipment within the system. They are likely to sit longer, while at their repair job than the latter group who may of necessity move around with files and documents during the office hours.
The model used was statistically significant at 1% indicating that the combinations of the predictors explain the sitting time. The independent factors that significantly affected the sitting time included the years in service, age, stretching time, computer usage, and the work tools.
(i) Years in service
Years in service had a positive significant relationship with the sitting time at 5% significance level, indicating that the more years spent in service, the higher the sitting time. This suggests that long-serving respondents, by virtue of promotion at work may likely be at managerial/administrative positions, which entails lot of seated activities such as but not limited to cooperate meetings and continuous personal developmental courses attendance among others. 
(ii) Gender
In a gender-based study of sedentary lifestyle, Prince et al. (2020) and Chauhan (2025) reported that both male and female genders experience adverse effects from prolonged inactivity, but the nature and severity of the health issues varied. The author recommended gender-specific interventions to address health risks. Guthold et al. (2018) further establishes the fact that gender is significant when comparing the nature and severity of the adverse effects of SB on health, which varies between the genders. This study is about the existence of SB in both male and female, which is not gender significant. 
(iii) Ergonomic awareness
[bookmark: _Hlk206505026]Also, in consistence with a previous study by Straker et al. (2013), ergonomic awareness is not significant in the SB of the participants. Regular ergonomic educations and practices in Malaysia are advocated to increase ergonomics knowledge and practice. Reduction of work-related stress and improvement of the quality of work-life are the main goals of ergonomics. Studies have also shown that consistent ergonomics awareness to monitor workplaces for causes of work-related stress alongside other health risks helps to effect necessary actions, which not only ensure a healthy and productive workforce but also ensure sustainable economic benefits for employers and their nations (Houtman and Jettinghoff, 2007, Magaji, 2024). However, ergonomic awareness is not significant in the SBs of the participants of this study and is therefore in consistence with a previous study by Straker et al. (2013). The knowledge of ergonomics practices is poor among the participants of the study and this call for its awareness among office workers in line with the recommendations of Magaji (2024).
(iv) Age
The most prominent finding to emerge from this study is that an additional increase in age leads to a decrease in OST by 68.5% at 1% level of statistical significance. Interestingly, this differs from the findings of Chastin et al. (2015), which correlates age positively with SD. In this study, Age had a negative relationship with OST, this implies that as employee’s age increases, they may become more health-conscious or may have work practices that involve less sitting, perhaps due to health considerations or evolving job roles that require less computer usage/desk time. At a younger age-range, workers are saddled with a lot of tasks that require computer usage, and this forces them to spend more time sitting. 
The older the workers’ age, the lesser the time spent on computer activities, rather, more of their time is spent in administrative duties. This is consistent with previous findings of Bauman et al. (2011). 
In a systematic review and meta-analysis study, Blackburn et al. (2020) showed that SB is age and life stage dependent. It is also influenced by multiple factors that operate at an individual, social and institutional level. Consequently, interventions should be context-specific and relevant to the population segments being targeted. Furthermore, the SB interventions should include individualised and community-based tailoring, incorporating environmental, behavioural or mixed approaches to reducing sitting time.

(v) Stretching time
Stretching time had a positive significant relationship with sitting time. This is consistent with previous studies (Arippa et al., 2022, Zerguine et al., 2024, Kett et al., 2021. Individuals who take more breaks to stretch may still spend more overall time sitting. One possible explanation is that these individuals might engage in tasks requiring longer periods of sitting but balance this with regular breaks for stretching. This enables them to redistribute the body weight and allow better movement of blood in the circulatory system, which in turn rejuvenate the Musculoskeletal system (by getting rid of micro trauma of prolonged sitting) and allows the individual to sit longer without feeling much discomfort. 


(vi) Computer usage
Another important practical implication of this study is that the job status and computer usage increase the sitting time of employees at 1% significance level. This is not surprising, as computer-based tasks typically require extended sitting periods. This is consistent with previous findings that prolonged computer usage involves extensive immobility and ergonomics issues (Grieco 1986, Zakaria and Sukadarin 2025).  Although the study covers only the official work time (8 hours/day), SB of the participants like the studies of Ryan et al. (2011) and Kazi et al. (2019), notwithstanding this limitation, findings in this work suggest that the average work SB time of Nigerians (4.76 hours) like their counterparts in the western world needs interventions, similar to the report of Wang et al. (2024) aimed at its reduction. This is also in agreement with the conclusion of Rezende et al. (2016), in that the WSB exceeded the 3 hours definition of Shackel et al. (1969). 
  
Practitioner Summary
Sedentary Behaviour (SB) is a global concern with full exploration in the developed world but sparsely reported in Africa. Using self-reporting technique, this study showed 4.7 hours SB time among Nigerians and its association with chair design and work-tools. This offers uncommon data-driven information on this subject in indigenous native Africans. 


Conclusion
The Nigerian mean office SB time in a usual 8 hours job is 4.76 hours and it varies across certain socio-demographic factors; this OSB could generate muscle stiffness (Kett et al., 2021). There is also a significantly positive association between this SB time and computer usage. In agreement with previous studies, the office workers in this system are therefore susceptible to Low Back Pain (LBP), which increases with siting duration but reduces as postural variation increases (De Carvalho et. al., 2020 and Claus et al., 2018, Bartys, et. al., 2017). Their sitting habits must therefore include intermittent motion and stretching since work-related movement during sitting reduces LBP (De Carvalho et. al., 2020). Thus, there is a need for sitting time reduction interventions in form of guidelines and break bouts to improve the workers’ health.

Recommendation
[bookmark: _Hlk187913245]It is advisable that sedentary workers find time in-between work hours to loosen up, either to squat or sit on the floor with stretched out legs for some time to help the flow of blood into the lower limbs. In agreement with Callagan and McGill (2001), intermittent standing is another good rest from sitting. It gives a change in the posture of the lumbar spine and a shift in the loading of the posture dependent passive tissues. When used alternatively as a rest from sitting, it could form a basis for discomfort/injury prevention. A complete study of sedentary behaviour of Nigerians (both at work and at home) is highly recommended.

 Limitation: This study only covers the sedentary behaviours of office workers during their office work hours; their SBs outside work hours are not inclusive. Moreover, not all SB-related variables were included in this study; working under time pressure is an example of such excluded variables.

[bookmark: _GoBack]Ethical Statement|: Ethical approval for this study was sought and obtained from the Science and Technology Research Ethics Committee (STREC) of the University of Ibadan. 
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