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The impact of sedentary lifestyles on Public Health

In contemporary society, sedentary lifestyles are becoming more and more prevalent. Advances in technology have resulted in an increase in desk work and screen-based leisure activities. Studies reveal that over 25% of adults globally do not reach the recommended minimum levels of physical exercise, which has contributed to the high rates of physical inactivity (Guthold et al., 2020; Park et al., 2020). The impact of sedentary behaviour on public health is a growing concern due to its proclivity to create chronic diseases and other health issues. Sedentary lifestyles have continuously been linked to an increased risk of chronic diseases such as cardiovascular disease, type 2 diabetes, and obesity (Matthews et al., 2008; Thorp et al., 2011; González et al., 2017). Long periods of sitting have also been associated to musculoskeletal issues and bad posture (Baker et al., 2018). Furthermore, sedentary behaviour is linked to negative mental health consequences such increased stress and depression (Teychenne et al., 2010). It is imperative to conduct additional research on this public health concern since sedentary lifestyles have the potential to increase rates of chronic disease and mortality. Understanding the development and implications of sedentary behaviour is essential for public health programmes and interventions targeted at decreasing idle time and increasing physical activity. We will critically review recent research in this essay to give a thorough understanding of the definition, the impact of health risk on sedentary lifestyles, socioeconomic and demographic factors with a focus on epidemiological statistics, behavioural interventions with public health guidelines and policies.
According to the literature, sedentary behaviour is any waking behaviour characterised by an energy expenditure of 1.5 metabolic equivalents (METs) while sitting, reclining, or lying (Tremblay et al., 2017). It requires little movement and little muscle activation. Sedentary behaviour includes sitting at a desk, watching television, and using electronic gadgets for extended periods of time. Regardless of the stance implemented, it refers to the lack of any organised or structured physical activity. It becomes clear that sedentary behaviour is a particular subset of physical inactivity, involving activities with low energy expenditure, when the distinctions between sedentary behaviour and physical inactivity are made. In addition to the difficulty in quantifying human behaviour, the uncertainty regarding the need for posture in the definition of sedentary behaviour offers obstacles for measuring and evaluating measures of sedentary behaviour. Questionnaires, behavioural logs, and recalls are examples of current self-report assessment tools for sedentary behaviour. Accelerometers, heart rate monitors, inclinometers, and other devices, some of which are combinations of these devices, can be used as objective metrics (Gibbs et al., 2015).
	Self-report measures, as described by Healy et al., (2011), are low-cost and can assess domain-specific sedentary behaviour (e.g., work-related, television). However, when compared to criteria measures, self-report of sedentary behaviour has measurement error, resulting in fair-to-good reliability but poorer validity. Objective monitoring of sedentary behaviour, on the other hand, can reduce measurement error and provide information regarding patterns of activity and moderate-to-vigorous intensity physical activity (MVPA). Healy et al., (2011) stated that self-reported and objective sedentary behaviour are complementary, and each contributes distinct information in an examination of data from the National Health and Nutrition Examination Survey (NHANES) 2003-2006. Television viewing time, for example, was comparable for Mexican Americans and non-Hispanic Blacks (self-report), although overall time spent in sedentary behaviour was higher in non-Hispanic Blacks vs. Mexican Americans (Healy et al., 2011). Understanding and potentially increasing the validity and reliability of self-report and objective measurements is thus a top concern.
	Devices that can measure position, such as inclinometers or webcams, will be useful for researching the dangers of sedentary behaviour, which is defined as low intensity and a seated or laying posture. A recent validity research (Kerr et al., 2013) compared sedentary behaviour determined by an accelerometer (100 counts per minute (cpm)) to individually coded photos acquired by a tiny, wearable camera among 40 University employees (aged 18-70). This study discovered that utilising the typical 100-cpm threshold from simple accelerometery, some behaviours (such as television viewing and internet use) were frequently properly identified.
	In larger research, accelerometery is the most often used objective measure of sedentary behaviour. However, the variable data reduction procedures utilised among studies, for example data collection protocols, required wear duration and non-wear time criteria may result in different conclusions. For example, in accelerometery, criteria ranging from 10 to 180 minutes of consecutive 0 counts and with and without allowing for misleading activity have been employed to characterise non-wear time (Oliver et al., 2011). Oliver et al. (2011) showed that 180 minutes of consecutive 0 counts occur when wearing an accelerometer in a sample of office workers. Further research is needed to determine the impact of this potential measurement error on the relationships between sedentary behaviour and health outcomes, as time classified as non-wear time displaces time classified as sedentary (Gibbs et al., 2015; Oliver et al. 2011). The discussion will next go on to the impact of Health Risks Associated with Sedentary Lifestyles on public health.
	Sedentary behaviour is closely linked to cardiovascular disease (CVD), diabetes mellitus (DM), cancer, and premature death. Total daily inactive time and television viewing time were found to be associated with an elevated risk of all-cause death (Katzmarzyk et al., 2019). In a study comparing the mortality rates of those who sat for more than 10 hours and those who sat for less than 5 hours per day, sitting duration was found to be substantially associated to all-cause mortality (odds ratio, 1.16; 95% CI, 1.04- 1.29; P 0.05) (Rillamas-Sun et al., 2018). In a study that examined the correlation between the television viewing time and all-cause mortality, the people who watched television for ≥6 hours a day had a two-fold higher all-cause mortality risk compared to the people who watched television for <2 hours a day (hazard ratio [HR], 1.98; 95% CI, 1.25–3.15) (Hamer et al., 2017) whereas the people who watched television for ≥4 hours a day had a 1.5 times higher all-cause mortality risk compared to the people who watched TV for <2 hours a day (HR, 1.48; 95% CI, 1.19–1.83) (Imran et al., 2018). 
Several studies have found a substantial link between sedentary activity and an increased risk of cardiovascular disease. Wilmot et al. (2012) discovered that prolonged sitting, even among people who engage in regular physical exercise, is independently related with an increased risk of heart disease. Sedentary behaviour has been associated to several cardiovascular risk factors, such as high blood pressure, high cholesterol, and insulin resistance (Dempsey et al., 2016). Sedentary behaviour is also linked to endothelial dysfunction and increased arterial stiffness, both of which are risk factors for cardiovascular disease (Healy et al., 2008).In a study that looked at both sedentary time and physical activity, the DM risk improved with increasing sedentary time (HR, 1.13; 95% CI, 1.04-1.22; P0.001), and the effect was not mitigated by physical activity level (HR, 1.11; 95% CI, 1.01-1.19; P0.001). The risk of CVD increased as daily inactive time increased (HR, 1.29; 95% CI, 1.27-1.30; P0.001), and while physical activity level partly negated this effect, sedentary time still significantly elevated the risk (HR, 1.11; 95% CI, 1.01-1.19; P0.001). This demonstrates that physical activity level has no effect on the effects of prolonged inactive time on the risk of CVD and DM.
Independent of moderate-to-vigorous physical activity (MVPA), sedentary time has been shown to have substantial relationships with waist circumference and clustered metabolic risk scores. With a 10% increase in inactive time, the waist circumference increased by 3.1 cm (Healy et al., 2008). Obese persons move less, hence raising activity levels can be used as an obesity treatment technique (Levine et al., 2005), While this is a well-known fact, the mechanism behind it is unknown. According to Ohlsson et al., (2020), the cause of weight increase is prolonged inactive time. According to a Swedish study that compared an experimental group that wore a heavy 11-kg vest for 8 hours a day to a control group that wore a light 1-kg vest for 8 hours a day, the experimental group dropped 1.6 kg three weeks later, while the control group lost 0.3 kg. This regulation occurs partially as a result of an influence on hunger, and the system requires a personal weighing machine to function properly. According to this Swedish study, people have a comparable built-in scale. With extended sitting, an individual's scale measures lower values, which explains why sitting is related with obesity and ill health. A hefty vest can raise this score, causing weight loss (Ohlsson et al., 2020). 
Sedentary behaviour was associated with chronic knee discomfort. An examination of the relationship between chronic knee pain and total daily sedentary time (5, 5-7, 8-10, >10 hours) found that the incidence of chronic knee pain was higher in people who sat for longer periods of time (P for trend=0.02) (Lee et al., 2019). Sedentary time greater than 10 hours per day was found to be significantly associated with chronic knee pain (adjusted OR, 1.28; 95% CI, 1.02-1.61; P=0.03) (Lee et al., 2019). People who did more physical activity had less chronic knee pain (0.78; 95% CI, 0.67-0.91; P=0.00), but women who did more physical activity were more likely to have chronic knee pain (adjusted OR, 1.19; 95% CI, 1.02-1.39; P=0.03). The study suggests that people reduce their inactive time to 10 hours per day (Lee et al., 2019). Sedentary activity can also have a negative impact on musculoskeletal health. Prolonged sitting in improper postures, such as hunching over a computer, can cause musculoskeletal disorders, such as neck and back pain. Ognibene et al. (2020) discovered that professionals working in desk-based employment had greater rates of musculoskeletal diseases, which impacted their overall well-being.
Sedentary lifestyle affects more than just physical health; it also has a substantial impact on mental health. Sedentary conduct has been related to a variety of mental health issues, including stress, anxiety, and depression, according to recent studies (Teychenne et al., 2010). Sedentary behaviour can result in social isolation and a lack of exposure to natural surroundings, both of which have been linked to poorer mental health outcomes (Biddle et al., 2016). Teychenne et al. (2010) discovered that persons with higher levels of sedentary behaviour were more likely to have depressive symptoms. Wahid et al. (2016) discovered a link between sedentary lifestyle and psychological distress in another investigation. This relationship may be explained by a variety of intricate mechanisms, including physiological, psychological, and hormonal ones. The association between computer use and depression risk is still debatable. While using a computer is a mentally active sedentary behaviour, it was not correlated with depression risk in one study (RR, 0.99; 95% CI, 0.79–1.23) (Huang et al., 2020), it was positively correlated with depression risk in another study (RR, 1.22; 95% CI, 1.10–1.34) (Zhai et al., 2015). Sedentary behaviours may raise the risk of depression by obstructing direct communication and decreasing social interactions, or by decreasing the amount of time available to participate in physical activities that aid in the prevention and treatment of depression (Huang et al., 2020). Following that will be a discussion of the Socioeconomic and Demographic Factors Influencing Sedentary Lifestyles.
	Sedentary behaviour has been shown to be influenced by a variety of socioeconomic and demographic factors, with consequences for public health. Mielke et al. (2017) conducted a systematic review and meta-analysis that revealed links between socioeconomic status (SES) and sedentary behaviour in adolescents, with differences across different income countries and domains of sedentary activity. Furthermore, age-related changes in sedentary behaviour during childhood and adolescence were emphasised, emphasising the necessity for future study on variability across socio-demographic subgroups (Kontostoli et al., 2021). Furthermore, discovered correlates of sedentary behaviour among Bhutanese adults, with relationships with gender, education level, income, and urban residency (Dendup et al., 2021). These results highlight the importance of socioeconomic and demographic factors in sedentary behaviour. Furthermore, Babey et al., (2013) investigated individual, familial, and environmental determinants of sedentary behaviour in teenagers, emphasising the role of socioeconomic and demographic characteristics on specific sedentary behaviours such as leisure computer use and television watching. 
Furthermore, relationships were discovered between sedentary behaviour and adiposity-associated inflammation, underlining the importance of demographic characteristics such as age, gender, ethnicity, and education on sedentary behaviour and its health implications (Allison et al., 2012). Furthermore, Galiano et al. and Maltagliati et al. found increasing disparities in sedentary behaviour among children and adolescents based on parental education and occupational level, highlighting the impact of socioeconomic factors on sedentary behaviour (Gong et al., 2019; Mielke et al., 2018). These studies collectively emphasize the impact of socioeconomic and demographic factors on sedentary behaviour across different age groups and populations. Following that, we will discuss the epidemiological data on sedentary lifestyles.
	Inadequate physical exercise is practised by around 31% of the global population aged 15 years, and it is known to contribute to the deaths of approximately 3.2 million individuals each year (World Health Organisation, 2012). Physical activity rates among adults aged 19 years in South Korea are declining, regardless of activity type, including aerobic exercise, walking, and muscle training. As a result, the rates of aerobic exercise, walking, and muscle training in the Korean adult population in 2017 were 48.5%, 39.0%, and 21.6%, respectively, with most of the Korean people participating in physical inactivity (Park et al., 2020). In addition to physical inactivity, sedentary behaviour is also a severe problem, and a substantial percentage of people participate in it for prolonged durations. Americans, for example, spend 55% of their waking time (7.7 hours per day) inactive, whereas Europeans spend 40% of their leisure time (2.7 hours per day) watching television (Patterson et al., 2018). Similar trends have been noticed in Koreans, who have been reported to spend extended periods of time seated. According to Korea Health Statistics 2018, adults in Korea aged 19 years spend 8.3 hours per day sedentary. Only 8.9% of the adult population spent 4 hours or less sedentary, whereas 20.6% spent more than 12 hours sedentary (Ministry of Health and Welfare, 2012). Following that, we will talk about behavioural interventions for sedentary lifestyles.
	Reduced sedentary time in adults is a novel health behaviour change target, and most studies on sedentary time in children and adolescents have been undertaken (Salmon et al., 2011). Only two adult intervention trials were discovered. The first such experiment (TView, conducted in the United States) focused on a specific sedentary behaviour and tested a 3-week programme with 36 overweight and obese participants aged 22 to 61 years (Otten et al., 2009). Participants in the intervention group significantly reduced their accelerometer derived (SenseWear Pro 3 device) total sedentary time by 3.8% compared to those in the control group (1.1% increase in sedentary time) after a 61% reduction in TV viewing time (Otten et al., 2009).
	The second trial (Stand Up for Your Health, conducted in Australia) used a whole-day approach to reduce and interrupt prolonged sedentary time, focusing on TV time as well as other sedentary behaviours such as sitting and reading, computer use, or phone calls (Gardiner et al., 2011). A face-to-face goal-setting consultation and one targeted mailing were employed in this pre-post feasibility research with 59 older persons (aged 60 to 92 years) to achieve a 3.2% reduction in accelerometer-derived sedentary time. Both brief interventions successfully reduced sedentary time and provided useful information for future intervention development. Continuing, we will talk about public health policy and guidelines on sedentary lifestyles.
Sedentary behaviour suggestions for young people have been implemented in several countries. Most current sedentary behaviour recommendations for children aged 0 to 18 years range from no screen time for those aged 2 years to 1 hour per day for those aged 2-5 years (American Academy of Paediatrics, 2001) and 2 hours per day for those aged 5-18 years (Tremblay et al., 2010; Tremblay et al., 2011; US Department of Health and Human Services, 2010). Furthermore, Department of Health and Ageing, (2004) was not yet released at the time of writing this paper, proposed guidelines recommend 2 hours per day of TV viewing for those aged 2 to Grade 12 and 2 hours per day of non-school computer use (including computer games) for those aged 2 to Grade 12. The National Association for Sport and Physical Education in the United States and the Australian government recommend limiting young children's sedentary time to one hour per day during waking hours (Corbin 2004), and new Canadian guidelines advise young people to limit "sedentary transport, extended sitting time, and time spent indoors throughout the day (Tremblay et al., 2010; Salmon et al., 2011)."
	When the health data supporting these recommendations is considered, it is easy to see why screen-based behaviours, particularly TV viewing time, are a primary emphasis. These recommendations, however, are mostly based on expert consensus rather than proof of dose-response connections (Salmon et al., 2011). More evidence of dose-response connections between TV viewing and health, as well as overall sedentary time and health in children and youth, is required. The most difficult challenge for public health policymakers and practitioners is the pervasiveness of sedentary behaviours from early childhood to late adolescence, as evidenced by their high frequency in the population (Salmon et al., 2011). Although each nation has its own rules about physical activity and sedentary behaviour, the United States, Australia, and Korea all have generally similar recommendations.
The 2018 Advisory Committee in the United States (Katzmarzyk et al., 2019) found a strong association between sedentary behaviour and all-cause and cardiovascular mortality in adults. However, due to the reliance on moderate to vigorous physical activity (MVPA) for assessing risks, recommended daily inactive time and physical activity frequency couldn't be estimated. To address this, inactive individuals should reduce sedentary behaviour, incorporating light-intensity physical exercise (LIPA). However, LIPA alone is insufficient for health benefits, necessitating a gradual increase in physical activity to meet or exceed the 150-300 minutes of moderate physical activity (MPA) per week target (Piercy et al., 2018).
The Australian Government's Department of Health provides age-specific guidelines, advising individuals of all ages to limit sitting time and avoid prolonged periods of sitting. Recommendations include reducing screen time for infants and young children, promoting sedentary activities like reading and puzzles. Children aged 5 to 17 are encouraged to limit recreational screen usage to two hours daily, prioritizing healthy social connections. Adults should engage in 150-300 minutes of MPA or 75-150 minutes of intense physical activity per week, with older individuals urged to be active every day (Brown et al., 2013; Sims et al., 2010). The Department of Health Promotion at the Ministry of Health and Welfare in Korea, in October 2013, issued guidelines for the Korean population. Recommendations include limiting sedentary leisure time to 2 hours daily, engaging in low-level physical activity. Children and adolescents are advised to adopt an active lifestyle, incorporating sports, physical education, walking, and cycling at home and school. Older individuals and those with chronic diseases should participate in recommended activities to the extent possible (Koh 2018).
In conclusion, the discussion underscores the widespread prevalence of sedentary lifestyles in today's society, primarily attributed to technology and desk-oriented work. It emphasizes the adverse health effects, such as heightened risks of chronic diseases and musculoskeletal issues (Baker et al., 2018). The discourse explores the measurement of sedentary behaviour, health risks associated with it, and the influence of socioeconomic and demographic factors. Additionally, it delves into epidemiological data on sedentary lifestyles. The essay highlights recent studies on the concept of sedentary behaviour and its impact on health, as well as measurement methodologies (Lee et al., 2019). The essay discusses behavioural strategies, emphasising the effectiveness of brief interventions in decreasing sedentary time in adults (Otten et al., 2009). It also discusses public health policies and guidelines, emphasising the significance of limiting screen time and encouraging physical exercise among all age groups (Tremblay et al., 2011). Overall, the essay presents a thorough overview of the impact of sedentary lifestyles on public health, as well as the factors that influence sedentary behaviour and viable interventions.
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