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Frequency and Distribution of COVID-19 Outcomes and the Risk of Poorer Outcomes in Active and Inactive Populations

Coronavirus disease (COVID-19) began in Wuhan China in 2019, an infectious disease impacting the respiratory system, measures were implemented declaring a pandemic in 2020 causing a national lockdown, pressuring the healthcare system to face the challenges (World Health Organization, 2023; Spinelli and Pellino, 2020). At present the UK’s total number of confirmed COVID cases since the beginning of the pandemic are 22,241,808 from this 225,081deaths have occurred, in Wales positive cases are 901,398 with 11,653 deaths occurring (UK Government, 2023). Disease severity and outcomes of cases varied, some outcomes were mild such as fever, cough, fatigue and shortness of breath and some were more severe requiring hospitalisation, Intensive care unit (ICU) admission and death (Bialek et al., 2020). This essay will discuss distribution of COVID-19 outcomes in the UK such as hospitalisation, ICU admission, long COVID and mortality and the frequency in how outcomes have had a distinct effect between Males and Females, younger and ageing populations and areas of high and low deprivation. Being active has a positive outcome in promoting health, decreasing all-cause mortality in chronic diseases such as cardiovascular disease and cancer (Acs et al., 2020). Being active and fit delays immune dysfunction, reducing risk of infection (Laddu et al., 2021).  A discussion will be made on the differences in risks of COVID outcomes in physically active compared to inactive individuals, and how effectively the government communicated and relayed messages and education to the population on physical activity (PA) to reduce such risks.



Part 1
COVID infection rates in both Males and Females are similar, however severity and fatality rates are higher in Males with poorer outcomes (Mukherjee and Pahan, 2021). Having up-to-date analysis of the epidemiology of COVID ICU admissions and patient characteristics are important to ensure any future service needs are planned using up to date data (Richards-Belle et al., 2021). Richards-Belle et al. (2021) prospective study highlights the majority of patients admitted to ICU with COVID in 2020 were Male, the data identifies 7590 (70.1%) Male patients in comparison to 3237 (29.9%) Females. Meijs et al. (2022) agrees proposing that ICU admission is higher in Males with higher incidence and case-fatality rates, revealing a three-time higher odds of ICU admission and 40% higher mortality rate in males independent of any cardiovascular comorbidities. Review level evidence by Jain and Yuan (2020) shows a 1.55 increased likelihood of admission to ICU for Males, 70% of patients in ICU were Male suggesting a greater risk of deterioration from COVID, this evidence is valuable to help inform public health protecting the most vulnerable and minimising risks. 

An analysis of death due to COVID-19 reveals Males are also more likely to die of COVID, the Office for National Statistics (2021a) highlights between March 2020 and February 2021 weekly UK COVID deaths were 53,300 for Females and 63,700 for Males, resulting in a 18% higher death rate, the largest comparison occurred between the 1st March 2020 and 30th April 2020 as 21,600 Males died in comparison to 16,600 Females resulting in a 30% increase. COVID-19 also gave rise to longer term health concerns known as long COVID causing muscle weakness, joint pain and shortness of breath to persist after the acute illness, negatively impacting quality of life (Bai et al., 2022). According to Office for National Statistics (2021b) prevalence rates of long COVID in the UK were highest in Females, at 12 weeks post COVID 14.7% of Female participants reported long COVID symptoms in comparison to 12.7% of Males, although a limitation of the data is self-reported symptoms rather than clinically diagnosed questioning the validity. However, an analysis of 10 population-based longitudinal studies by Thompson et al. (2022) also highlights Females are at a greater risk of long COVID when comparing symptoms at over 4 weeks (OR=1.49;CI 95%, 1.24–1.79) and over 12 weeks (OR= 1.60;CI 95%, 1.23–2.07) with consistent findings in all studies when analysed over time. 

Docherty et al. (2020) suggests ageing is frequently associated with increased mortality from infection, an analysis of their prospective observational cohort study revealed age is a powerful predictor for mortality from COVID, highlighting those aged between 70-79 had a lower frequency and hazard ratio of mortality (HR 8.51 CI95% 6.85 to 10.57, P<0.001) in comparison to population of over 80 (HR=11.09;CI95%, 8.93 to 13.77, P<0.001). Williamson et al. (2020) agrees as their study had similar findings revealing age is a risk factor for COVID related deaths, 522 deaths occurred in those aged between 50–59 in comparison to 6,474 deaths in over 80’s (HR=20.60;CI95%,18.70-22.68) revealing a 20-fold-increase in risk. UK rates of hospital admission throughout the pandemic have been highest for adults over 85, with the lowest admission in those aged between 5 and 14 (Office for National Statistics, 2023). Although COVID hospitalisation occurs in older population and increased age is associated with greater mortality, a study by Atkins et al. (2020) using a UK Biobank community-based cohort highlights advancing age is not the main cause, comorbidities in over 65’s such as pre-existing dementia is associated with a greater prediction of COVID-19 hospitalisation and mortality (OR=7.30;CI95%, 3.28–16.21). 

Socioeconomic inequalities in health were highlighted during the pandemic, in Wales between 2019 and 2020 widening of the inequality gap was the largest for Males since 2003 and 2011 for Females, preventable and treatable mortality due to the infection was higher in areas of deprivation (Office for National Statistics, 2022). Office for National statistics (2022) highlight in 2020 when comparing areas of deprivation based on Welsh Index of Multiple Deprivation in the most deprived (quintile 1) 581.6 deaths occurred per 100,000 Males, in the least deprived (quintile 5) only 205.6 deaths occurred per 100,000, a similar outcome occurred in Females as 381.0 deaths per 100,000 occurred in quintile 1 and only 146.1 deaths per 100,000 in quintile 5. A study by Soulsby et al. (2020) reveals similar findings as incidence of COVID is greater in areas of deprivation, socio-economically disadvantaged populations at a greater risk of death after admission to ICU, 46.8% of those ventilated were from quintile 1 and risk of mortality 30 day after admission was 3 times higher (HR=2.9;CI95%). Economic well-being and vulnerability in areas of deprivation has been further negatively impacted due to COVID-19 with increasing poverty as highlighted by Williamson et al. (2022) prospective study which suggests an independent association between living in the most deprived areas and an increase in long term work absence following the pandemic, revealing an increase in odds of absence reporting (OR=4.73;95%CI, 2.47 to 9.06) compared to areas in higher quintiles. 

Part 2
The World Health Organization (2022) advises engagement in at least a 150 minutes of moderate-intensity PA per week or a minimum of 75 minutes of vigorous-intensity, a recommendation of muscle-strengthening 2 days a week is also advised alongside limiting sedentary behaviour due to a range of health benefits such as reducing risk of all-cause mortality. COVID infection causes severe lung damage giving rise to systemic inflammation, PA decreases inflammation risk including preventing chronic conditions that increase COVID risk and mortality (Sallis et al., 2020). A study by Sallis et al. (2021) identifies being active and meeting recommended guidelines for PA reduces COVID hospitalisation, findings revealed only 3.2% of active individuals were hospitalised in comparison to 10.5% that were inactive, being inactive increased hospitalisation odds by 2.26-fold (95% CI 1.18 to 2.83). Similar findings were seen in DeSouza et al. (2021) cross sectional study, individuals which met recommended guidelines of PA prior to the pandemic had a 34.3% (PR=0.624;p= 0.018) reduced relative risk of hospitalisation, emphasising the connection between meeting PA recommendations and a protective factor against COVID hospitalisation. However, a community-based cohort study by Hamer et al. (2020) emphasises an association between lower levels of hospitalisation and PA that was lower than the recommended guidelines, highlighting that being active below the 150 minutes per week could still be a protective factor against worsening outcomes. 


ICU admissions were highest during the outbreak due to respiratory failure being a major complication, globally around a third of those infected with COVID were admitted to ICU with one mortality to every three cases (Abate et al., 2020). Steenkamp et al. (2022) observational study which directly measured the recording of participation in PA, suggests populations which participated in the recommended guidelines have a 41% (RR=0.59;CI95%, 0.52-0.66) lower risk of admission to ICU, although the risk is also lower for those that are active just under the recommended guidelines. Furthermore, a small-scale prospective cohort study by Pinto et al. (2021) suggests a lack of independent association between being fit and hospital length of stay and admission to ICU, Pinto et al. (2021) highlights comorbidities outweigh any beneficial factors, although a limitation of the study is a small sample size and lack of patient follow up. However, Sallis et al. (2021) agrees with Steenkamp et al. (2022) as their large study which adjusted for a wide range of health variables highlights 1.73 times greater odds (95%CI, 1.18-2.55) of ICU admission in consistently inactive individuals compared to those that met the guidelines. 

Fit populations which have improved cardiovascular fitness is shown to benefit from a better outcome in reduced mortality from COVID as Salgado-Aranda et al. (2021) retrospective study proposes although on admission individuals are present with similar symptoms, populations with a sedentary lifestyle decline quicker due to an increase in respiratory failure with 6 times higher increase in risk of mortality (HR=5.91;CI 95%). Engaging in an active lifestyle and improving physical fitness has a protective factor against critical outcomes of COVID, regular PA reduces the likelihood of other chronic disease which influences the probability of COVID mortality (Rahmati et al., 2022). Review level evidence by Rahmati et al. (2022) shows populations with increased physical fitness and a history of participation in resistance and endurance fitness, have a lower risk of mortality and fatal outcomes as a significant association was found between being active and a reduction in the risk of mortality (RR=0.47;95%CI 0.38-0.59, p=0.001). 
Although PA and living an active lifestyle reduces the risk of COVID outcomes, participation in PA during the pandemic was negatively impacted due to the UK governments lockdown and restriction on leaving the home, alongside closures of leisure facilities and non-existing sporting events (Bailey et al., 2022). Governments communication in expressing and promoting PA during lockdown was poor, particularly in raising awareness of the health benefits and the positive outcomes had in PA participation, advocating such message by government was insufficient (Sallis et al., 2020). However, Bailey et al. (2022) expresses that the government did encourage participation in some PA once per day, however a lack of education in the message on the benefits of PA for immunity, cardiovascular health and reducing the risk of infection occurred. In January 2020 in the UK governments prevention green paper as part of the health matters campaign the attention was focused to the benefits of PA for health for long term conditions, the edition lacks any guidance and promotion on PA and reducing the risk of infection and COVID-19 outcomes (Public Health England, 2020). Sallis et al. (2020) acknowledges and suggests urgent government implementation for policies and practices to improve knowledge and messaging on the importance of PA is needed to reduce risks for future crisis and its outcomes, leading to guidance by public health recommendations for populations. 

Evidently, it has been shown many notable features exist in the frequency and distribution of COVID-19 outcomes. As highlighted by Richards-Belle et al. (2021) and Meijs et al. (2022) the incidence of ICU admission is higher in Males in comparison to Females with a 40% higher rate of mortality and a 1.55 increased likelihood of admission and overall deterioration. Males are also notably more susceptible to die from COVID with an 18% higher death rate, however when analysing long COVID as an outcome Females are more susceptible with higher rates of prevalence in the UK. Ageing is a risk factor for COVID mortality with increased frequency in population age over 80, revealing a 20-fold-increase in risk although as highlighted by Atkins et al. (2020) comorbidities need to be considered as advancing age is not the main cause with pre-existing dementia associated with an increase in COVID hospitalisation and mortality. This essay has highlighted a health inequality gap which has increased even wider due to COVID-19, with those living in the most deprived having greater frequency of death and death after ICU admission, alongside greater levels of long-term work absence post pandemic. PA is a modifiable risk factor for severe COVID outcomes, the risk associated with being inactive and encountering severe COVID outcomes such as hospitalisation, ICU admission and death are considerably higher, highlighting living an inactive lifestyle is a risk factor for poorer outcomes. To conclude, the government have had a poor response to PA education during the pandemic, however due to growing evidence highlighting higher levels of physical fitness and being active reduces severe risks of COVID outcomes, policies and practices could be implemented to provide population guidance from Public Health reducing vulnerability and risks. 
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