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Effects of COVID-19 on quality of life:
A longitudinal study in the Federal District-Brazil
Abstract
	The COVID-19 pandemic brought an urgency to develop research not only in treatments, detection and vaccines against the virus but also in other domains of public health, such as quality of life and well-being, since the context changed people’s lives on many levels, including their daily activities and emotions. To verify the possible effects of coronavirus on people’s quality of life, this study investigated this effect with a longitudinal study by data collected before and during the pandemic with a Brazilian sample. The 77 participants with age ranged from 21 to 72 years (M = 44.2; SD = 14.1) and most of them female (70%), responded to the Brazilian version of the WHOQOL-BREF in two moments between 2017 and 2020. The results revealed a significant reduction in the physical and the psychological domains of quality of life, as also for its general evaluation. This shows that the pandemic scenario may affect only specific domains and that public health policies should consider particularities of the current situation for proposing better solutions regarding the improvement of people’s well-being.
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Efeitos do COVID-19 na qualidade de vida:
Um estudo longitudinal no Distrito Federal-Brasil
Abstract

A pandemia COVID-19 trouxe a urgência de desenvolver pesquisas não apenas em tratamentos, detecção e vacinas contra o vírus, mas também em outros domínios da saúde pública, como qualidade de vida e bem-estar, uma vez que o contexto mudou a vida das pessoas em vários níveis, incluindo suas atividades diárias e seus níveis emocionais. Para verificar os possíveis efeitos do coronavírus na qualidade de vida das pessoas, este estudo realizou uma investigação longitudinal a partir de dados coletados antes e durante a pandemia com uma amostra brasileira. Os 77 participantes com idade de 21 a 72 anos (M = 44,2; DP = 14,1) e a maioria do sexo feminino (70%), responderam à versão brasileira do WHOQOL-BREF em dois momentos entre 2017 e 2020. Os resultados revelou uma redução significativa nos domínios físico e psicológico da qualidade de vida, bem como na sua avaliação geral. Isso mostra que o cenário pandêmico pode afetar apenas domínios específicos e que as políticas públicas de saúde devem considerar particularidades da situação atual para propor melhores soluções em relação à melhoria do bem-estar das pessoas.
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Effects of COVID-19 on quality of life:
A longitudinal study in the Federal District-Brazil
Quality of life is a complex and multifaceted construct, with different interpretations [1]. Thus, when elaborating its concept of health, the World Health Organization (WHO) aimed to integrate an estimate of the quality of life as the individual's perception of their role in life, in their culture and value systems, as well in relation to an individual's goals, expectations, standards and concerns [2]. The objective was also to expand the measurement of general health from the frequency and severity of diseases, including well-being. Besides, the quality of life construct involves indicators and methods from different fields [3], while the WHO Quality of Life Group (WHOQOL) considers the quality of life as a broad concept, constituted of specific and measurable satisfaction indicators in six dimensions: (1) physical health, consisting of facets associated with fatigue, pain and sleep; (2) psychological health, associated with feelings, self-esteem, cognitive functions and body image; (3) level of independence, including aspects such as mobility, activities, dependence on medication and labour capacity; (4) social relationships, related to social support and sexual activity; (5) environment, concerning the quality of available resources, technologies, human rights, accessibility, transport, recreation, physical and personal environments; and (6) spirituality/religion / personal beliefs, associated with issues regarding the meaning of life and spiritual life [4]. These dimensions were developed through studies conducted in 15 field centres around the world, considering the statements made by patients, health professionals and people with no diseases [2].
Subsequently, a brief version of these dimensions was developed, suggesting that quality of life can be evaluated in terms of four domains, by merging dimensions 1 and 3, and dimensions 2 and 6 of the structure defined previously, resulting in the following model: (1) physical health; (2) psychological health; (3) social relationships; and (4) environment [2,4]. These domains have been used all around the world for different practices, evaluations and implementations of solutions in an integrated view of global health. 
COVID-19, public health and quality of life 
The COVID-19 pandemic brought an urgency to develop research not only in the medical field to find possible treatments for the virus, but also in the social and human sciences, in order to investigate how people deal with the new circumstances of their lives. Recent findings have shown mental health breakdown among health care professionals, due to the general anxiety provoked by the information spread on the media, the increasing number of potential and confirmed cases, the overwhelming workload, and the lack of proper protective equipment, social support, and specific medicines [5]. 
In consonance, the pandemic crisis has been generating stress throughout the world population [6, 7], by being a major factor for depression and anxiety levels, besides feelings of horror or apprehensive [8] (Zhang & Ma, 2020). This is because the psychosocial impacts caused by epidemics can be greater and last longer than the disease itself, representing a challenge to psychological resilience [9,10]. Substance use and loneliness also tend to increase, indicating the need for prevention and to prepare the health system to deliver effective care for those who need it [11]. Another study conducted in China [12], during the coronavirus pandemic, showed that the most frequent problems reported by the respondents were pain/discomfort and anxiety/depression. In addition, physical quality of life indicators were lower among elderly, unemployed, people with chronic disease and worried about getting the COVID-19. Psychological domains scores were lower among respondents with chronic disease, lower-income and worried about getting the COVID-19. 
Although some researches have pointed out the relationship between quality of life and major variables derived from the COVID-19 pandemic, such as social distance and the lack of physical activity [13], there is a real necessity to develop longitudinal studies at this moment, especially to investigate possible causal effects on quality of life [14]. However,  there is a methodological challenge, since researchers could not have predicted the occurrence of the  COVID-19 pandemic before. Thus, considering the possible impact of the COVID-19 pandemic on peoples’ life, this study investigated the quality of life indicators before and during the pandemic in a Brazilian sample. It was specifically studied how participants perceived their quality of life in 2017 and 2020, in terms of the four quality of life domains.
Method
Overview
We report results from a longitudinal study conducted in 2017 and during the onset of the pandemic in April 2020 in Brazil. While the 2017 study concerning the quality of life, health and mobility in general [15], the 2020 study focused specifically on the impact of COVID-19. Given the size of Brazil, local authorities adopted differing public health measures in different regions to contain the spread of COVID-19. For instance, in the city of São Paulo, in the Southeast of the country, and in the city of São Luiz, in the Northeast, local governments decreed lockdown measures, while others implemented less restrictive measures, such as recommendations to stay at home. Furthermore, the Federal Government did not advise the population to adhere to social distancing, conflicting with the regional governments [16]. 
In the Federal District, which was the first area of the country to close schools and services such as parks, gym and pubs, initially, a high level of compliance could be observed [17]. However, after some months, support for containment measures began to decline [18]. 
Participants
In the first study, conducted in 2017, some 1107 residents of three locals of the Federal District participated in face-to-face interviews. Of these, 351 provided email addresses or cell phone numbers, indicating a willingness to participate in a future study regarding the quality of life, health and mobility. With the onset of the pandemic in early 2020, we contacted these respondents and obtained answers from 86 individuals. Of these, some 77 could be matched on the basis of email address, age and/or name. The age of these 77 participants ranged from 21 to 72 years (M = 44.2; SD = 14.1), most of them were female (70%), living with partners and/or children (57%).
Instruments
The instrument used in both data collections moments was the WHOQOL-BREF by its Portuguese version validated by Fleck et al. [19], which considers four domains of quality of life: (1) physical health; (2) psychological health; (3) social relationships; and (4) environment. WHOQOL-BREF is composed of 26 items ranked on a 5-point Likert scale. In addition, the physical health domain is measured by seven items, the psychological health domain by six items, the social relationships domain by three items, and the environment domain by eight items. Two additional items evaluate the (a) overall quality of life and (b) general health. As concerns the three items of the social relationships domain, we excluded item 21, "How satisfied are you with your sex life?" during the 2020 research phase due to a large number of missing responses (22% of the sample) in the 2017 research phase and discomfort of the participants.
Procedure
Sampling and data collection
The 2017 survey was undertaken in the form of face-to-face questionnaires in the home of the participants, who were randomly selected from address lists obtained from local government agencies. The 2020 survey was conducted online, right after the start of the COVID-19 quarantine, using Google platform. The link to access the questionnaire was sent to participants by email or cell phone texting message.
Data Analysis
In order to verify the differences in the evaluation of the quality of life between 2017 and 2020, we initially considered the two overall evaluations offered by the WHOQOL instrument (quality of life and health). We performed a 2 x 2  repeated measures ANOVA comparing the two overall evaluations over two time periods. SPSS GLM procedure for repeated measures was used for this analysis. Next, we considered the evaluations of the four WHOQOL-BREF domains: (1) physical health, (2) psychological health, (3) social relationships, and (4) environment. We performed a 4 x 2 repeated measures ANOVA comparing the four domains over two time periods. SPSS GLM procedure for repeated measures was used for the major analysis. Finally, we present the mean difference for each item of the scale, in order to understand which quality of aspects were mostly impacted by the pandemic.
Results
Change in Evaluation of Quality of Life between 2017 and 2020
The overall change in the general evaluation of the quality of life between 2017 and 2020
In Table 1, we present the results of the multivariate tests, which allow comparisons: a) over time (2017 vs 2020); b) between the two overall evaluations (overall health and quality of life); and c) the interaction between time and overall evaluations. These results indicate significant differences over time, that is, between 2017 and 2020. But no significant differences between the two evaluations (overall health and quality of life) were found.  However, a significant interaction effect was observed. 
In Table 2, we present means and standard deviations for both items over time. Higher scores in both overall health and quality of life were presented in 2020, in comparison with 2017 scores. Figure 1 illustrates that while in 2017, the overall quality of life evaluation was good, dropped to below good, while the overall health evaluation increased from less than good to nearly good. No differences were found between male vs female respondents, nor between respondents living in apartments vs houses.
Table 1 
Results of the multivariate analyses
	Effect
	Wilks' λ
	F
	df
	p
	          η²
	Observed Power

	2017 vs 2020
	.997
	< 1
	1 / 71
	--
	.003
	.075

	overall evaluation
	.987
	< 1
	1 / 71
	-
	.013
	.155

	interaction
	.878
	9.831
	 1/ 71
	.002
	.122
	.871



Table 2
Mean values of the overall evaluation of WHOQOL in 2017 and 2020 
	WHOQOL-Bref 
	2017
	2020
	Wilks' λ
	F
	df
	p
	η²
	Observed Power

	
	Mean
	S.D.
	Mean
	S.D.
	
	
	
	
	
	

	How would you rate your quality of life?
	4.11
	.64
	3.84
	.94
	.923
	6.11
	1/73
	.016
	.08
	.684

	How satisfied are you with your health?
	3.79
	1.05
	4.00
	.78
	.965
	2.64
	1/72
	.108
	.04
	.361


The scale ranges from 1 = very negative to 5 = very positive

Fig. 1 Estimated Marginal Means of Overall Evaluations for health satisfaction that increased in red, and quality of life that decreased in blue. 
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 The overall change in the evaluation of four quality of life domains between 2017 and 2020
In Table 2, we present the results of the multivariate tests, which allow comparisons: a) over time (2017 vs 2020); b) between the four domains and c) the interaction between time and domains. The results presented in Table 3 indicate significant differences over time, that is, between 2017 and 2020. Significant differences were also observed between the four domains, and in the interaction effect. In Table 4 and Figure 2, we present means and standard deviations for each of the four domains, as well as individual comparisons over time. This shows that physical and psychological health were significantly lower in 2020 than in 2017. But no differences were found in social relationships and environment domain. 
In short, while the physical health, psychological health and social relations domains received very similar evaluations in 2017, the most notable decline happened in the physical health, followed by the psychological health domain. Regarding physical health, Table 5 shows a significant reduction in pain/discomfort and medical treatment necessity from 2017 to 2020. However, concerning psychological health, a significant increase in negative feelings was observed during the pandemic. Finally, transport facilities were more positively perceived in 2020 than in 2017 and no differences were found in the quality of life domains regarding sex, age, type of residence (house or apartment) or presence of chronic disease. 
Table 3 
Results of the multivariate analyses
	Effect
	Wilks' λ
	F
	df
	p
	          η²
	Observed Power

	2017 vs 2020
	.855
	12.40
	1 / 73
	.001
	.145
	.935

	Domains
	.735
	7.745
	3 / 71
	.000
	.247
	.985

	Interaction
	.526
	21.294
	3 / 71
	.000
	.474
	1.000



Table 4
Mean values of evaluation of four WHOQOL domains in 2017 and 2020 
	WHOQOL-Bref Domains
	2017
	2020
	Wilks' λ
	F
	df
	   p
	 η²
	Power

	
	Mean
	S.D.
	Mean
	S.D.
	
	
	
	
	
	

	Physical Health
	4.04
	.61
	3.41
	.49
	.553
	59.91
	1/74
	.000
	.45
	1.000

	Psychological Health
	3.99
	.45
	3.74
	.59
	.807
	.58
	1/74
	.000
	.19
	.986

	Social Relationships
	4.06
	.78
	3.97
	.98
	.993
	< 1
	1/73
	.46
	.007
	.112

	Environment
	3.68
	.54
	3.790
	.58
	.968
	2.48
	1/74
	.12
	.03
	.343


The scale ranges from 1 = very negative to 5 = very positive

Fig. 2 Quality of life domains mean scores from 2017 to 2020, showing sharp decrease of the health domain, followed by the psychological and social relation domains. A slightly increase of the environment domain was verified. 
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Discussion
According to our findings, the COVID-19 pandemic may impact on the quality of life and subjective well-being of individuals across their daily-life. It revealed a significant reduction in physical and psychological domains of quality of life, as also for its general evaluation. These findings could be related to people`s restriction to access social and physical activities due to long periods at home. Also, individuals may feel that their freedom is being restricted, thus diminishing their well-being and increasing stress. In this sense, public policy designers should develop measures to promote physical and psychological health, in order to preserve people's quality of life.  These measures corroborate international recommendations for psychological care during the pandemic [20]. 
One possible explanation for not observing a decrease in the quality of social relations could be due to the fact that only 8% of our sample is composed of individuals who live alone. In addition, the use of social media (e.g. Facebook or Instagram) can improve the physiological and psychological domain of quality of life [21] due to a large number of social interactions that it can produce. Thus, since social media platforms are used by around one-in-three people in the world and have been rising in diversity and use of new platforms over the years [22], it is questioned if the decreased observed in this study regarding the physical and psychological domains could be even more if social media wasn’t part of our lives. 
Conclusions and Suggestions
The pandemic has brought an unbearable situation, concerning mobility and public spaces usage, impacting people's everyday lives. Similar to the Spanish Flu in 1918, COVID-19 shared up the sensation of the infeasibility of a modern, urbanized and industrialized society [23]. In times like these, it is important to consider alternative possibilities, break old paradigms and create new habits. Thus, after the results of this research, we can see that many solutions in the public policy domain need to be developed to restore people’s quality of life in such situations. Also, this could help our global community to learn from this experience and be well prepared for eventual new ones in the future, by identifying important aspects of human dimensions that need attention for the guarantee of human rights and well-being.
Suggestions for Future Research	
Considering the interval between the first and second survey, obtaining 86 responses in 2020 from 351 individuals (24.5%) may be considered a reasonable response rate, even if another nine responses could not be linked to the corresponding 2017 responses, due to incomplete names or e-mail addresses. One possible explanation for this response rate may be that, due to the pandemic situation, the second wave of the survey was conducted online. Furthermore, the recommendations by Dillman [24] regarding the tailored design method were not followed, given the urgency of conducting the study during the early stages of the eclosion of the pandemic. In that way, the literature suggests that surveys administered on paper are more likely to achieve higher response rates than online surveys [25]. Given the dynamic development of the pandemic and the spread of the virus, it will be desirable to contact this cohort once again in order to verify continuation changes in mobility.   
Also, many important variables that could mediate the relationship between the two moments should be covered in future studies such as loneliness, culture, protective behaviour and others. We also encourage longitudinal studies to be made using data after our society overcomes the public health crisis with potential vaccines against the coronavirus, by verifying if the current situation will leave marks on people's quality of life and well-being due to the great impact in our global community. 
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