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Abstract 

Background: Lifestyle-related diseases are characterized by low-grade inflammation and metabolic 

dysfunction. Low-grade inflammation is also thought to contribute to the development of Long COVID. 

Since the COVID-19 pandemic, the discussion to prevent lifestyle-related diseases through lifestyle 

change has emerged frequently in the news. Lifestyle can be defined using the BRAVO themes: physical 

activity, smoking, alcohol, nutrition and relaxation. To date, there has been limited research on lifestyle 

in non-hospitalized Long COVID patients. This qualitative study aimed to examine the experiences 

regarding lifestyle of non-hospitalized Long COVID patients before and after their COVID-19 infection. 

Method: A qualitative study was conducted using semi-structured interviews. Online interviews were 

held with five non-hospitalized Long COVID patients (two men, and three women; aged between 27 

and 56 years). Interview questions were designed using the I-Change model. Verbatim transcripts were 

made and a thematic analysis was conducted.   

Results: Four themes were derived from the I-Change model. Theme 1 describes the experiences of 

the participants regarding awareness of lifestyle. Theme 2 illustrates the experiences regarding 

motivation for a healthy lifestyle. Theme 3 highlights the experiences regarding healthy behavior 

(action). Theme 4 describes the experiences regarding information about a healthy lifestyle.    

Conclusion: Based on the interviews, it can be concluded that lifestyle has changed in the participants 

after COVID-19 infection. On the one hand, some participants longed to change their lifestyles. On the 

other hand, participants did not manage to do so due to barriers and a lack of energy that were 

experienced by them and were often a result of Long COVID. Barriers influenced certain BRAVO 

lifestyle themes and thus prevented participants from executing lifestyle behaviors as before infection. 

Keywords: Long COVID, lifestyle, BRAVO-themes, I-Change model  
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1. Introduction  

1.1  Background information about Long COVID 

Up till the second half of October 2021, more than 242 million people have been diagnosed with 

COVID-19 (WHO, 2021). Long COVID occurs in about 10% of all COVID-19 infections (Ayoubkhani, 2021; 

Altmann & Boyton, 2021). In the literature, different terms are used for Long COVID, such as Post-

Acute Sequalae of COVID-19 (PASC), Long-haul COVID and Post-COVID (Callard & Perego, 2021; 

Pretorius et al., 2021; WHO, 2021a). In this research the term Long COVID will be used, because this is 

also mainly used by the Dutch government (Rijksoverheid, n.d.).  

The term Long COVID was initiated by an Italian lady on Twitter in May 2020. The term is a contraction 

of long-term COVID-19 illness. She used the term to highlight that some people remain to experience 

symptoms post-infection (Altmann & Boyton, 2021; Perego, 2020) By the end of June 2020, 

newspapers had already picked up the term as they were writing about Long COVID (Callard & Perego, 

2021). Nevertheless, it took a little longer till a clear definition of Long COVID was described, even 

though multiple ones had been given (Callard & Perego, 2021). Recently, the World Health 

Organization (WHO) (2021a) provided a definition that can be used broadly: “Post COVID-19 condition 

occurs in individuals with a history of probably or confirmed SARS-CoV-2 infection, usually 3 months 

from the onset of COVID-19 with symptoms that last for at least 2 months and cannot be explained by 

an alternative diagnosis.” (p. 1). 

Long COVID patients can be distinguished into three different groups (NVAB, 2021): 

1. People that were hospitalized and that remain to experience breathing problems; 

2. People that were not hospitalized and that have a multisystem disorder now; 

3. People that remain to have symptoms and no diagnosed organ damage.  

Because previous studies mainly focus on Long COVID patients that have been hospitalized (group 1) 

(Chopra et al., 2020), this study will solely include non-hospitalized patients (group 2 and 3). 

 

1.2  Symptoms  

The symptoms experienced by Long COVID patients fluctuate throughout time. Therefore, Long COVID 

can be considered an episodic health disease (Brown & O’Brien, 2021). Common Long COVID 

symptoms are fatigue, cognitive dysfunction and shortness of breath (Davis et al., 2021). Fatigue is 

usually caused by viral infections and remains highly present over time (Dressing et al., 2021; Van Herck 

et al., 2021). A study by Davis et al. (2021) showed that cognitive dysfunction may have a big impact 

on someone’s life because they cannot work properly. A recent study suggests that fatigue may be the 

cause of cognitive dysfunction as no significant changes were found in the cognition and brain 

pathology of Long COVID patients (Dressing et al., 2021). It is unclear how shortness of breath is 

caused, yet it can have serious consequences for a patient, such as inefficient breathing and anxiety 

(Bajwah et al., 2020; Marshall, 2020). 

Long COVID symptoms are quite divergent. This is evident from a study by Lopez-Leon et al. (2021). In 

their review, they reported more than 50 common symptoms of Long COVID. It should be noted, 

whatsoever, that Lopez-Leon et al. (2021) used different terminology for Long COVID as they 

considered patients 14 days post-infection to be Long COVID patients. This is in contrast with the WHO 

definition mentioned above. However, taking into account the WHO definition, the symptoms remain 
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diverse, affecting different organ systems (Lopez-Leon et al., 2021; van Kessel et al., 2021). This is 

illustrated in Figure 1 (Garrigues et al., 2020; Sonnweber et al., 2020; Xiong et al., 2021). 

All in all, Long COVID symptoms may differ per person. Nevertheless, all Long COVID patients seem to 

experience both a decrease in quality of life and functional capacity (e.g. “the capability of performing 

tasks and activities that people find necessary or desirable in their lives” Encyclopedia, n.d.; TNO, 2021; 

Tsuzuki et al., 2021).  

 

Figure 1. Various symptoms are seen in Long COVID patients (Garrigues et al., 2020; van Kessel et al., 2021; 

Sonnweber et al., 2020; Xiong et al., 2021). 

 

1.3  Pathophysiology  

The exact pathophysiology of Long COVID is not clear yet (Khunti et al., 2021). As mentioned 

previously, several different symptoms are experienced by Long COVID patients. The condition affects 

multiple organ systems, such as the respiratory system and the gastrointestinal tract. Therefore, it is 

likely that Long COVID is not caused by one specific mechanism.  

The immune system is thought to be involved in the clinical picture of Long COVID (Khunti et al., 2021). 

It is suggested that Long COVID patients suffer from persistent immune activation which is likely to 

cause the experienced symptoms (Peluso et al., 2021). Maamar et al. (2021) discovered an increase in 

inflammatory markers, which suggests low-grade inflammation.  

Phetsouphanh et al. (2022) studied patients with Long COVID by investigating their blood. They found 

that naïve T and B cells were absent in Long COVID patients. Contrarily, Long COVID patients still have 

high levels of interferons in their blood eight months post-infection (Phetsouphanh et al., 2022). The 

production of interferons is triggered by infected host cells. Interferons contribute to the innate 

immune response (Kopitar-Jerala, 2017). 

Another possible explanation for the existence of Long COVID is endothelial dysfunction. The TUN-

EndCOV study by Charfeddine (2021) suggests that COVID-19 infection changes the morphology of 

endothelial cells and also puts them into apoptosis. Endothelial cells contain receptors to whom the 
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SARS-CoV-2 virus binds (Charfeddine, 2021; Østergaard, 2021). Endothelial cells are found in the inner 

layer of all blood vessels and regulate blood flow (Sandoo et al., 2015). Endothelial dysfunction 

decreases the permeability of the endothelial and thereby contributes to infiltration of inflammatory 

cells into vessels (Widmer & Lerman, 2014). 

Long COVID might also be caused by autoantibodies that are present post-infection. Id et al. (2021) 

found an excess of angiotensin-converting enzyme 2 (ACE2) autoantibodies in participants that had 

been infected with COVID-19. In these patients, ACE2 was less active. ACE2 usually breaks down 

angiotensin II (Ang II), which makes the immune system less active (Arthur et al., 2021). Id et al. (2021) 

suggested that COVID-19 infection caused the body to produce autoantibodies against ACE2. As a 

result, ACE2 becomes less active. This leads to an excess of Ang II. Consequently, the immune system 

possibly remains active. It should be noted that the participants in this study were reported to be free 

of symptoms for at least two weeks. According to the WHO definition, these participants are not 

considered Long COVID patients.  

Last but not least, symptoms experienced by Long COVID patients might be caused by micro clots. 

Pretorius et al. (2021) discovered micro clots in Long COVID patients. By using mass-spectrometry, they 

found several inflammatory molecules inside of the micro clot and a high concentration of α2-

antiplasmin-protein (also known as α2AP-protein). It was about eight times higher compared to 

healthy individuals. The α2AP-protein inactivates plasmin and thus prevents micro clots to be broken 

down (Pretorius et al., 2021). Micro clots could prevent certain body parts from receiving oxygen. This 

may lead to symptoms experienced by Long COVID patients, such as fatigue (Willyard, 2020).  

 

1.4  Risk factors  

There are indications that certain factors possibly indicate the development of Long COVID. For 

example, most Long COVID patients do not have comorbidities (Dennis et al., 2021). The condition is 

more common in women than men (Bucciarelli et al., 2021). Moreover, Long COVID seems to develop 

mostly in those that experienced mild symptoms during their COVID-19 infection (Callard & Perego, 

2021). At the start of the pandemic, these were mainly the people that could not get a PCR test and 

were self-isolated at home (Altmann & Boyton, 2021). For instance, in the Netherlands, it was not until 

June 2020 that anyone with COVID-19-related symptoms could get a PCR test at a local municipal 

health service (GGD). This was more than 2 months after the start of the pandemic (NOS, 2020).  

It is unclear if someone will recover from Long COVID and how long this will take. Conflicting data on 

these matters have been published. Some studies suggest that about 1 to 3% of all COVID-19 patients 

still have not recovered after 12 weeks, whereas some members of Long COVID support groups remain 

to have symptoms for more than 6 months (Ladds et al., 2020). Other studies also suggest that a large 

number of people with Long COVID continue to experience symptoms for more than 6 months (Taquet 

et al., 2021; Vaes et al., 2021; WHO, 2021). Van Herck et al. (2021) found that severe fatigue remains 

highly present over time in Long COVID patients, even 6 months post-infection.  

 

1.5 Treatment and care 
Current Long COVID treatments are solely aimed at fighting the symptoms (Crook et al., 2021). In the 

Netherlands, Long COVID patients could contact C-support to get help with a treatment (RIVM, 2022b). 

C-support serves as an intermediate between patient and caregiver. Their advisors put patients in 
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touch with the right caregiver, taking into account all of the symptoms a patient is experiencing and 

the consequences on daily life (C-support, 2022). Dutch Long COVID patients also can receive 

paramedical care, only if decided so by a general practitioner (GP) or an internist (RIVM, 2022b; 

Zorginstituut Nederland, 2022). 

Paramedical care does not aim at curing disease. Its goal is to keep a patient’s health as stable as 

possible (Patiëntenfederatie Nederland, 2022). There are different types of paramedical care, such as 

physiotherapy, occupational therapy and speech therapy. Throughout the treatment trajectory, the 

GP is regularly updated on the progress of the patient. Long COVID patients can be treated for a 

maximum of 6 months. After that period, an internist will decide whether extending this period is 

beneficial or not (Zorginstituut Nederland, 2022). 

 

1.6 Aim and relevance 

There still exists a huge knowledge gap in the field of Long COVID. Gaining more knowledge in the 

condition is crucial to treat patients. Health professionals lack evidence-based guidance to treat Long 

COVID patients properly (Ladds et al., 2020). Due to the lack of guidance for professionals, Long COVID 

patients often feel like they are not being heard. As a result, they tend to share experiences and 

knowledge on their condition via online forums (Ladds et al., 2020). Brown et al (2022) warn that these 

online sources may provide patients with conflicting information. 

As mentioned previously, low-grade inflammation and the immune system may contribute to the 

development of Long COVID. This is comparable to so-called lifestyle-related diseases such as 

cardiovascular diseases and diabetes. An unhealthy lifestyle may result in metabolic dysfunction (TNO, 

2021). Metabolic dysfunction contributes to a constant state of inflammation inside the body, resulting 

in damage and lifestyle-related diseases if left untreated (Lechner et al., 2020; van Ommen et al., 2020; 

Zaman et al., 2019). 

Besides the fact that lifestyle-related diseases cause distress in patients, it also costs society a lot of 

money. To illustrate, insulin therapy for only one diabetes mellitus type 2 (DM2) patient costs more 

than 10,000 euros on a yearly basis (Keer Diabetes2 Om, n.d.). Other possible health care costs are not 

yet considered. Lifestyle interventions could reverse lifestyle-related diseases such as DM2 (van 

Ommen et al., 2020). This will save a lot of money and distress for patients. 

The debate on the prevention of diseases by changing lifestyle has been quite a hot topic during the 

pandemic (De Nederlandse GGZ, 2021; de Ree, 2021; Doraiswamy et al., 2021). As lifestyle-related 

diseases go hand in hand with inflammation, similar to what is thought of Long COVID, it might be 

interesting to look into the lifestyle of Long COVID patients. A recent report of TNO (2021) highlights 

the lack of knowledge on lifestyle of Long COVID patients. It is unknown what the lifestyle 

characteristics are of Long COVID patients and if there is a relationship between lifestyle and Long 

COVID (TNO, 2021). Therefore, this study aims to answer the following primary research question: 

What are the experiences regarding lifestyle of non-hospitalized Long COVID patients before and after 

their COVID-19 infection?  
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The following sub-questions are related to this research aim:  

 

1. What are the experiences regarding awareness of lifestyle among non-hospitalized Long 

COVID patients? 

2. What are the experiences regarding motivation for a healthy lifestyle among non-hospitalized 

Long COVID patients? 

3. What are the experiences regarding healthy behavior among non-hospitalized Long COVID 

patients for the BRAVO lifestyle themes: physical activity, smoking, alcohol, nutrition and 

relaxation? 

4. What are the experiences regarding information about a healthy lifestyle among non-

hospitalized Long COVID patients? 

 

1.7 Thesis structure   

This chapter presented the research question, sub-questions, and background information on Long 

COVID. Chapter 2 contains more detailed information on lifestyle. Various definitions of the lifestyle 

concept are introduced as well as different lifestyle themes that are central in this thesis. On top of 

that, the I-Change model will be introduced. This model will be used as a framework for the interviews. 

Chapter 3 contains the methodology that has been applied in this research. In Chapter 4, the outcomes 

of the analysis will be presented. Finally, the discussion and conclusion are described, as well as how 

this research contributes to more knowledge on lifestyle and Long COVID.  
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2. Theoretical background on lifestyle 

2.1 Concepts of lifestyle 

The concept of lifestyle can be defined in many ways. This depends on the perspective that is used. 

According to the Cambridge English dictionary (2022), lifestyle means “someone’s way of living; the 

things that a person or particular group of people usually do”. The WHO (1986) described it as “a 

general way of living based on the interplay between living conditions in the wide sense and individual 

patterns of behavior as determined by sociocultural factors and personal characteristics”.  

Lifestyle can also be defined by using the BRAVO themes. This is a Dutch term that is created by 

merging five lifestyle themes altogether: Bewegen (physical activity), stoppen met Roken (quit 

smoking), verantwoord gebruik van Alcohol (responsible alcohol consumption), gezonde Voeding 

(healthy nutrition) and voldoende Ontspanning (sufficient relaxation) (Peeters et al., 2015). This is in 

line with Bolt (2002) who refers to lifestyle as a combination of various health factors. The BRAVO 

themes contribute to a healthy lifestyle and will be used in this thesis (Koenders & van Deursen, 2009; 

Proper et al., 2005). Table 1 shows how Dutch citizens behaved regarding several lifestyle themes in 

respectively 2016 and 2020. References to this table will be made in the sub-chapters about the 

different BRAVO themes.  

Table 1. Insight into several lifestyle themes of Dutch citizens 2016* and 2020**in %. 
 

2016 2020 

Physical activity | According to guidelines 51,7 50,4 

Severe obesity 13,8 14,7 

Smoking 20,3 16,7 

Consumption of alcohol | According to alcohol guidelines 40,0 43,4 

Stress | (A lot of) stress in the past 4 weeks - 17,7 

Note. Data are derived from Gezondheidsmonitor (2016), Gezondheidsmonitor (2020) and VZinfo (n.d.). 

*N = 457.153; 19 y/o and above. 

**N = 539.902; 18 y/o and above. 

 

2.2 BRAVO 

Physical activity  

The WHO describes physical activity as “any bodily movement produced by skeletal muscles that 

requires energy expenditure” (WHO, 2020). Lack of physical activity may cause non-communicable 

diseases such as cardiovascular disease and diabetes. Moreover, regular physical activity improves 

muscle strength, reduces the risk of cardiovascular disease and reduces symptoms of depression 

(Booth et al., 2012). 

The Dutch health council created guidelines for physical activity back in 2017 (RIVM, 2022a). According 

to these guidelines, adults should exercise moderately-intense for at least 150 minutes a week. On top 

of that, they should perform muscle and bone strengthening exercises at least twice a week and 

prevent a sedentary lifestyle (Gezondheidsraad, 2017). Table 1 shows that 50,4% of the Dutch adults 

met these criteria for physical activity in 2020. In 2016 – pre-COVID-19 – this was 51,7%.  

The pandemic and subsequent governmental measurements influenced the amount of physical 

activity amongst people. Hofman et al. (2021) investigated this in the middle-aged and elderly 
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population of participants in the Rotterdam Study. After the restrictive measurements in March 2020, 

more than 59% of all participants did not moderately exercise for 150 minutes a week. Only 5% of all 

participants reported an increase in physical activity after the restrictions (Hofman et al., 2021). 

Nevertheless, a sedentary lifestyle increases the risk of dying from COVID-19 compared to having an 

active lifestyle (Salgado-Aranda et al., 2021). 

Although physical activity is important for one’s health, too much physical activity may lead to relapses 

in Long COVID patients. Therefore, dosing is considered important. An occupational therapist may help 

keeping track of this (TNO, 2021). A relapse can be defined as “worsening or relapse of symptoms after 

physical or mental activity during COVID-19 recovery” (Davis et al., 2021). Humphreys et al. (2021) 

described the role of physical activity in Long COVID patients by interviewing 18 Long COVID patients. 

It was found that people who already considered physical activity as a part of their identity more often 

tended to go over the edge physically and therefore risk relapses. Participants had conflicting opinions 

on experiencing relapses. Some thought it would contribute to recovery, whereas it caused anxiety to 

others. Interestingly, the mindset of these participants also influenced their behavior. Those that 

believed physical activity would be beneficial for recovery were more committed to it. Contrarily, 

others regularly evaluated their amount of physical activity and reduced physical activity if symptoms 

remained longer or if they considered physical activity to be harmful. The researchers did not gather 

information on the socioeconomic status of the participants (Humphreys et al., 2021). It is known, for 

instance, that leisure-time physical activity correlates with a higher socioeconomic status (Moore et 

al., 2012). Leisure-time physical activity is non-essential physical activity, such as exercising and 

recreational walking (Stalsberg & Pedersen, 2018). 

 

Smoking 

Smoking can be defined as: “the act of inhaling and exhaling the fumes of burning plant material” (Rose 

et al., 2018). It may have serious consequences for one’s health, as written by West (2017). First, 

smoking is addicting, because nicotine from a cigarette causes dopamine to be released inside the 

brain. By smoking during a stressful situation, for example, the brain will release dopamine and thus 

create a rewarding feeling. When you experience a similar situation another day, you will feel the urge 

to smoke again. Second, smoking increases the risk of developing lung diseases and cardiovascular 

diseases (West, 2017). 

Several studies on smoking behavior in the COVID-19 pandemic have been conducted. According to 

Table 1,  smoking behavior in the Netherlands was decreased in 2020 compared to 2016. This was not 

found in a British study by Chen (2020) that was performed between April and May 2020. It was 

conducted amongst 4075 British citizens, of which 16% were smoking at that moment in time. 25% of 

the smokers were smoking more than pre-COVID-19. During national stop-smoking campaigns, the 

term “quit smoking” is more often researched on Google (Heerfordt & Heerfordt, 2020). This was not 

seen in the beginning of the COVID-19-pandemic, which indicated that people may not wanted to quit 

smoking (Heerfordt & Heerfordt, 2020). No firm conclusions can be drawn from this study, as the study 

was conducted from January to April 2020, so at the beginning of the pandemic. 

Bommelé et al. (2020) carried out an online survey amongst 957 Dutch smokers in May 2020. 

Participants smoked 10.1 cigarettes a day on average. This is similar to the data from Nationaal 

Expertisecentrum Tabaksontmoediging (2020) that show that Dutch smokers smoked 10 cigarettes a 

day in 2019. Out of all participants, 14.1% were smoking less due to the pandemic and 18.9% were 
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smoking more. Explanations given for smoking less were respectively boredom, feeling more stressed 

and being more alone. The desire to live healthier, being more alone, feeling concerned about COVID-

19 and getting healthier lungs were motivations for participants to reduce smoking. Interestingly, 

pandemic-related stress seemed to change the behavior of the participants differently. Some of the 

participants increased their smoking behavior, whilst others started smoking less (Bommelé et al., 

2020).  

TNO (2021) reports that various studies suggest that smoking negatively affects recovery from a 

COVID-19 infection. Nevertheless, a careful interpretation of these results is desired as these studies 

contain methodological shortcomings (TNO, 2021). Also, TNO (2021) questioned experts on what 

lifestyle factor they believe has the most impact on Long COVID. Stress was considered to have the 

most impact. Smoking – alongside alcohol consumption – was considered to have the least impact on 

Long COVID. It is unknown if the experts expect smoking to indirectly impact Long COVID. Literature 

has shown the relationship between smoking and stress: stress could enhance smoking behavior 

(Lawless et al., 2016).  

 

Alcohol 

Alcohol is a psychoactive drug that is usually consumed during social activities (WHO, 2022). In this 

thesis alcohol will be referred to as alcohol consumption: “the act of ingesting – typically orally – a 

beverage containing ethanol” (Collins & Kirouac, 2013). According to the Dutch Trimbos Institute 

(2018), excessive alcohol consumption means for a woman to drink more than 14 glasses of alcohol a 

week. For men, this amount is a bit higher, 21 glasses to be precise. Excessive alcohol consumption can 

be harmful to one's health as reported by Rehm (2011). Alcohol consumption is known to influence 

the immune system and increases the risk of developing diseases such as liver cirrhosis. Besides its 

effect on organs, alcohol consumption also influences mental health and may cause anxiety, sleeping 

problems and difficulties in concentrating (Rehm, 2011). 

There is no clear view as to whether the COVID-pandemic influenced alcohol consumption, because of 

conflicting results found in studies. Mangot-Sala et al. (2022) gave different explanations for either an 

increase or decrease in alcohol consumption. An increase in alcohol consumption can be explained by 

it being used as a coping mechanism to deal with loneliness for instance. On the other hand, a simple 

explanation for a decrease in alcohol consumption are closed bars. Bars had to close due to restrictive 

measurements by several governments. In the Netherlands, bars and restaurants were closed between 

the 15th of March till the first of June 2020 and in between October 14 till the beginning of June 2021 

(CBS, 2021). Table 1 (p. 9) shows the consumption of alcohol in 2020 (compared to 2016) 

(Gezondheidsmonitor, 2016; Gezondheidsmonitor, 2020). 

There is no clear relationship between alcohol consumption and COVID-19 infection, because of 

contrasting studies. On the one hand, Testino (2020) argues a relationship between the consumption 

of alcohol and the increased likelihood of getting infected with COVID-19. On the other hand, Hamer 

et al. (2020) did not find a relationship between COVID-19 and alcohol consumption. Just as there is 

no clear relationship between alcohol consumption and COVID-19, there is also none between alcohol 

consumption and Long COVID (TNO, 2021). Nevertheless, it is expected that alcohol consumption has 

less impact on Long COVID than physical activity, sleep, relaxation, nutrition, stress and smoking (TNO, 

2021). 
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Nutrition 

The Office of Dietary supplements from the American National Institutes of Health describes nutrition 

as “the process of eating, digesting and absorbing nutrients (such as protein, carbohydrate, fat, 

vitamins, minerals and water) from food to maintain the body, grow new cells, repair tissues and 

supply energy” (National Institutes of Health, 2016). Supplements are considered an addition to 

regular nutrition and therefore will not be discussed here (Voedingscentrum, n.d.-b).  

In the Netherlands, guidelines exist in terms of healthy nutrition. The Dutch Voedingscentrum (n.d.-c) 

created the Wheel of Five, which is shown in Figure 2. It consists of five different compartments and it 

can be used as a tool to make healthy food choices. By daily consuming food out of each of the five 

compartments, one’s health is positively influenced. Consuming food from the Wheel of Five reduces 

the risk of lifestyle-related diseases such as type 2 diabetes and various cardiovascular diseases. It is 

advised to avoid too much salt, sugar and saturated fats, when consuming products that are not in the 

Wheel of Five (Voedingscentrum, n.d.-b; Voedingscentrum, n.d.-c). 

 

 

 

 

 

 

 

 

 

 

 

 

It can be assumed that the pandemic has influenced the nutritional behavior of people. As mentioned 

above, due to governmental measurements, physical activity was reduced in the pandemic. This may 

have caused a lower appetite (Visser et al., 2020). Other possible explanations for a change in 

nutritional behavior could be boredom, feeling less motivated to maintain a healthy diet or mood-

driven eating (Ammar et al., 2020). Time will tell if the pandemic will lead to more obesity as obesity 

does not develop overnight (NHS, 2021). The number of cases of severe obesity did not change a lot in 

2020 compared to 2016 (Gezondheidsmonitor, 2016; Gezondheidsmonitor, 2020). Exact numbers are 

shown in Table 1 (p. 9). 

Visser et al. (2020) explored the impact of the pandemic on nutrition via questionnaires in the elderly 

from the Longitudinal Ageing Study Amsterdam (LASA). All participants were 62 years or older. 

Overnutrition, for example snacking more, was more often a problem than undernutrition. Ammar et 

al. (2020) investigated the impact of the pandemic on nutrition patterns. Contrary to Visser et al. 

Figure 2. Wheel of Five. Consists of five different compartments, respectively (1) 
fruit and vegetables, (2) drinks, (3) spreadable and cooking fats, (4) wholegrain 
products and potatoes and (5) fish, nuts, legumes, nuts, meat, eggs and dairy 
products (Voedingscentrum, n.d.-b). 
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(2020), Ammar et al. (2020) included younger people in their study. In fact, more than half of all 

participants (n=1047) were between 18 and 35 years old. It was found that participants changed their 

eating habits as a result of restrictive measurements by governments. Participants were more likely to 

snack more and consume unhealthy food. 

It is yet unknown if there is a diet that will prevent COVID-19 infection (TNO, 2021). The Mediterranean 

diet might have a positive effect on the inflammation seen in COVID-19-patients (Maiorino et al., 

2020). This diet is known to be anti-inflammatory and stabilizes blood glucose levels. Thus, it is no 

surprise that the Mediterranean diet is recommended to diabetes patients.  Among other things, the 

diet consists of plant-based foods, legumes and little red meat. Given that a stable blood glucose level 

may correlate with less mortality in COVID-19-patients, Maiorino et al. (2020) hypothesize that a 

Mediterranean diet may reduce mortality in hospitalized COVID-19-patients with diabetes.  

TNO (2021) found no studies on nutrition and Long COVID. A low histamine diet may be beneficial in 

treating Long COVID symptoms, however, there remains lots of uncertainty. Anderson (2021) mentions 

the possibility of histamine intolerance in Long COVID-patients which is caused by activated mast cells. 

Due to the COVID-19-virus, activated mast cells are suggested to release histamine. It therefore might 

be excessively available, resulting in histamine intolerance.  

 

Relaxation  

Relaxation is important to prevent physical and mental exhaustion (de Jonge et al., 2010). This concept 

can be defined in terms of recovery, e.g. a process in which activated physiological systems return to 

their baseline (de Jonge et al., 2010). Recovery in terms of mental exhaustion can be defined as: “the 

process that allows us to reenergize” (de Jonge et al., 2010). In the report of TNO (2021), it is 

mentioned that stress – the opposite of relaxation – increases the risk of getting infected with a virus 

as it disturbs the immune system. Reducing stress may help to restore the disturbed immune system.  

Relaxation can be created by activating the parasympathetic nervous system (PNS) as described by 

Tindle & Tadi (2021). This causes the body to get in a state of “rest and digest”. Activation of the PNS 

lowers both the heart rate and respiratory rate and it contributes to digestion (Tindle & Tadi, 2021). 

The vagus nerve is one of the most important components of the PNS. By stimulating the vagus nerve, 

the PNS will be activated and thus the body’s rest and digest-state. It can be activated in multiple ways, 

for instance by mindfulness and sleeping (Breit et al., 2018). Also listening to relaxing music will help 

activate the PNS, as well as planning in moments throughout the day to do nothing (Kurland, 2022). 

Regarding sleep, it is crucial to get enough sleep. Sleep deprivation negatively affects the immune 

system as it causes the release of several pro-inflammatory factors. These factors may contribute to 

stress and inflammatory diseases such as type 2 diabetes (Medic et al., 2017). 

A link between sleep deprivation and stress and COVID-19 is suggested, however, this assumption is  

lacking clear evidence (TNO, 2021). Kocevska et al. (2020) found no significant effect of the restrictive 

measurements, imposed by the Dutch Government, on sleep quality in participants from the 

Netherlands Sleep Registry (NSR). Remarkably, some participants who slept well pre-pandemic started 

to sleep worse as a result of restrictive measurements. This was also seen vice versa: those that 

experienced insomnia symptoms started to experience a slight decrease in symptoms.  

It is unknown if and how the PNS could contribute to preventing the symptoms experienced by Long 

COVID patients. Some Long COVID patients experience heart palpitations and high respiratory rates, 
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suggesting the sympathetic nervous system to be overactive (Alhuthail et al., 2021; Charfeddine et al., 

2021). No studies have been found so far that address the influence of either sleep deprivation or 

stress on Long COVID (TNO, 2021). Mindfulness for Long COVID is suggested to help managing the 

symptoms (Breathworks, n.d.). Supporting scientific literature has not been found yet. Nevertheless, 

recently a clinical study has started to investigate whether mindfulness intervention will decrease 

stress and anxiety experienced by Long COVID patients (ClinicalTrials, 2022). 

 

2.3 I-Change model  

Lifestyle changes are influenced by one’s behavior and can be explained by various psychological 

models. One of them is the Integrated Change (I-Change) Model which will be used in this study (de 

Vries, 2017). The I-Change model is based on the Attitude-Social Influence-Self Efficacy (ASE) model. 

The principle of the ASE model is that certain behavior is only performed if someone has the intention 

to do so (De Vries & Mudde, 1998). This model suggests that behavior is always planned. It does not 

take into account unconscious habits, which is why the I-Change model is preferred. This model is 

shown in Figure 3. 

The I-Change model suggests that behavioral change occurs in three phases, respectively awareness 

(pre-motivational), motivation (motivational) and action (post-motivational) (Kasten et al., 2019). In 

the pre-motivational phase knowledge, risk perception, perceived cues and cognizance are important. 

An example of knowledge is that consuming food suggested by the Wheel of Five will increase one’s 

health. Knowledge may influence motivation. Risk perception is the risks one associates with certain 

(un)healthy behaviors and the extent to which one assumes their susceptibility to it. Cognizance is a 

term used to describe if someone is aware of their own (un)healthy behavior. Cues are both internal 

and external signals that can contribute to motivation for behavioral change, for example seeing an 

advertisement for a local fitness club (Kasten et al., 2019). De Vries et al. (2008) describe that a high 

level of awareness results in more motivation and thus action.  

In the motivational phase self-efficacy, attitude regarding behavior and social support are important 

factors (De Vries et al., 2008). Self-efficacy is the extent to which someone believes he or she is capable 

to execute certain behavior (Carey & Forsyth, 2017). Behavioral attitude can be illustrated by 

questioning the advantages and disadvantages certain behavior will have. Social support includes 

support from loved ones. It is easier to execute healthy behavior when you receive support (De Vries 

et al., 2008).  

In the post-motivational phase action planning, plan enactment, skills and barriers are important. 

Action planning will help put awareness and motivation into behavior. The desired skills for certain 

behavior will be explored, as well as barriers that need to be overcome. A person will discover what is 

still needed to be able to execute the behavior (De Vries et al., 2008). 
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Figure 3. The I-Change model (de Bekker-Grob et al., 2020). 
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3. Methodology 

As discussed in Chapter 1, this study aims to describe the experiences regarding lifestyle of non-

hospitalized Long COVID patients before and after their COVID-19 infection. To answer this question, 

a qualitative research design is used. This chapter discusses the reason for choosing this research 

design, the recruitment of participants, the interview procedures followed, the approach to data 

analysis and ethical considerations. 

 

3.1  Qualitative research 

This study is related to the ACTION project, a project of researchers of the University Medical Center 

Groningen (UMCG) UMCG and the Radboud University Medical Center (RadboudUMC), Lifelines, 

health care professionals, Long COVID patients and the Dutch Lung Foundation (ACTION, n.d.). The 

project aims at improving the care for Long COVID patients. A part of the ACTION project involves 

interviewing Long COVID patients about their experiences with Long COVID and healthcare. Their 

experiences will be shared on a website that contains patient experiences of various diseases and 

health related matters (POG),  www.pratenovergezondheid.nl.  

Qualitative research is chosen, because an exploratory approach is needed to answer the research 

question (Farr, 2008). It helps to gain insights into subjects of whom there is a lack of knowledge, which 

applies for lifestyle and Long COVID. A way to gather qualitative data is by conducting semi-structured 

interviews. This data collection method will be applied in this study. Semi-structured interviews have 

some degree of predetermined order. Yet, it still enables flexibility for interviewer. Moreover, these 

kind of interviews allow interviewees to answer in their own words and address issues they consider 

important instead of a ‘yes or no’ answer in a questionnaire (Farr, 2008).  

 

Participant recruitment                       

Four Dutch-speaking adults were selected out of the group Long COVID patients that were interviewed 

for the website POG. Another participant was asked to participate after the test interview for the 

ACTION project.  

To be recruited, participants had to be non-hospitalized and had to experience symptoms for more 

than three months after their initial COVID-19 infection. This is in line with the definition of Long COVID 

provided by the WHO. More women than men were recruited, as women seem to be more likely to 

develop Long COVID than men (Van Herck et al., 2021). Having tested positive for COVID-19 was not 

considered an inclusion criterion, because in the beginning of the pandemic not everyone that 

experienced COVID-19-symptoms could get a PCR-test. People that were 60 years old and above were 

excluded, because those age categories were mainly hospitalized and this study solely focuses on non-

hospitalized Long COVID patients (Rijksoverheid, 2022).  

Due to both the exploratory nature of this study and the time frame in which the study had to be 

conducted, data saturation has not been reached. However, maximum variation sampling has been 

used in this study as it aims at “capturing and describing the central themes or principal outcomes that 

cute across a great deal of participant or program variation” (Patton, 1990) (p. 172). The participants 

are from different age categories, varying from 28 years to 56 years of age. Three women and two men 

http://www.pratenovergezondheid.nl/
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were recruited. Participants were all living in five different provinces in the Netherlands and got 

infected with COVID-19 during different periods of the pandemic, between March 2020 and July 2021. 

Invitations to participate were sent by email and only to those that were already interviewed for the 

ACTION project. This email included the estimated length of the interview, that it would take place 

online and explained the purpose of the study. Five people were invited to participate and all of them 

were interested in doing so. Additional information on the interview and the research was given 

through a permission form. All invited people decided to proceed and therefore five permission forms, 

provided with the respondent’s signature, were returned to the researcher. This had to be finished 

before the actual interview could take place.  

 

Interview procedures              

Prior to the actual interviews, two test interviews were held. In this way, the researcher could get 

familiarized with interviewing in a semi-structured manner and try out the questions to see whether 

adjustments needed to be made. After the test interviews small adjustments were made in the 

question order. For example, questions about healthy and unhealthy habits followed straight after the 

starting question. Also, adjustments to the last question were made, because it did not work out. At 

first, this question was ‘What are your priorities regarding health and wellbeing for the future?’. It was 

changed to ‘What aspect of your health and wellbeing do you want to focus on in the future?’. 

Moreover, the starting question to investigate awareness was changed as well (‘What do you know 

about a healthy lifestyle?’ became ‘Could you tell me what a healthy lifestyle means to you?’).  

By signing the interview permission form (Appendix I), the likelihood of participants answering 

questions truthfully was increased as they were made aware of the data being treated confidentially. 

Appendix II shows the interview guide that was developed and used for the interviews. The semi-

structured interviews were conducted in January and March 2022. All of them were held in Dutch. Due 

to the rise in COVID-19 infections and travel time, the interviews took place online via Microsoft Teams. 

Interviews lasted no longer than 30 minutes and were video recorded.  

The used interview procedures are based on the DIPEX method. DIPEX stands for Database of Personal 

Experiences of Health and Illness (Herxheimer & Ziebland, 2003). This qualitative research method has 

been developed by the Health Experiences Research Group of the Oxford University in the United 

Kingdom. It aims at documenting patient experiences with various health diseases, preferably in the 

widest range possible. Interruption of participants should be avoided as much as possible (Dipex 

Switzerland, 2022; Herxheimer & Ziebland, 2003). Usually, the documented patient experiences will 

be made public through a website. This will be illustrated by video and audio fragments and quotations 

(Dipex Switzerland, 2022). Patient experiences will not be made public through a website in this study.  

Nevertheless, all interviews have been video recorded, because Teams does not record solely audio 

fragments. Interviews were started with the following open-ended question: could you tell me more 

about your lifestyle before your COVID-19 infection? 

 

3.2  Data analysis   

All five semi-structured interviews were transcribed by the researcher and analyzed using the 

qualitative data analysis software program ATLAS.ti 22. Verbatim transcripts were anonymized by 



18 
 

removing any information that could lead to the identification of the participants. The interview 

transcripts are stored by both the researcher and TGO. 

Analysis of the transcripts starts by developing codes. Miles & Huberman (1994) described codes as 

“tags or labels for assigning units of meaning to the descriptive or inferential information compiled 

during a study” (p 56). Codes are attached to either words, phrases, sentences or paragraphs of the 

transcript. Both deductive and inductive codes are used in the analyses of the transcripts. These are 

respectively codes that can be developed beforehand from existing theories or concepts and codes 

that emerge from the interviews. The latter data-driven codes provide insights into new areas of 

interest or patterns. The following step in data analysis is the interpretation of data. This was done by 

creating detailed descriptions of the findings. Moreover, by using comparison possible links between 

different findings could be made (Hennink et al., 2020). Themes were interpreted and a description of 

each theme was developed. Quotations were used to support the findings. These were translated into 

English. During the analysis of the interviews, it became evident that participants were not questioned 

enough about their experiences regarding information about a healthy lifestyle. Therefore, the 

researcher contacted them all via email to ask these questions. Three of the five participants 

responded.  

 

3.3  Ethical considerations   

It is important to consider ethical principles when human subjects are involved in studies. In this study, 

the following three ethical principles have been considered: respect for persons, beneficence and 

justice (Vanclay et al., 2013).  

First, respect for persons entails that a person’s autonomy should be respected. The people with 

diminished autonomy should be protected. This principle was considered by asking the participants to 

sign an interview permission form (Appendix I). This form described several rights regarding the self-

determination of the participant. For instance, participants could choose not to answer certain 

questions or decide to stop the interview at any given time.  

Second, beneficence means that the individuals involved should not be harmed and their well-being 

should be maximized. This has been accomplished by letting the interviews take place online. 

Throughout the interview period, the COVID-19 infections were rising in the Netherlands. Also, the 

researcher reassured the participants when it was considered necessary.    

Third, justice means that the research procedures should be well-considered and non-exploitative. This 

has been achieved by informing the participants of the length of the interview beforehand, which was 

already done when participants were approached by the researcher. Additionally, the participants’ 

anonymity was guaranteed in the interview transcripts. Participants were aware of the interviews 

being recorded as stated in the interview permission form. By signing the form, participants agreed 

with the recording. All collected data has been protected digitally utilizing a password. 

  



19 
 

4. Results 

The following themes can be derived from the I-Change model: awareness of lifestyle, motivation for 

a healthy lifestyle, action for a healthy lifestyle and information on lifestyle. All four themes were 

included in determining the interview questions. The themes are described below and illustrated with 

participant quotes. 

 

4.1  Awareness of lifestyle  

Most participants recalled the need for sufficient physical activity and healthy nutrition when 

answering the question about what they consider a healthy lifestyle. In addition, the daily structure 

was considered an important factor for lifestyle among some participants. Moreover, it was mentioned 

that a healthy lifestyle is not solely physically accomplished. The mental aspect, mental health, was 

considered important as well. For example, one participant noted that it was sometimes good for the 

mind to do something, such as exercising.   

“Eat on time, go to bed on time, exercise enough. Also good nutrition. You can eat on time, but what 

do you eat? So that, that’s important too… … … Of course, you can eat junk food during the weekend, 

but you cannot visit McDonald's every day instead of cooking” (I03) 

Participants were aware that certain lifestyle behaviors pose health risks. It was mentioned that an 

unhealthy lifestyle was linked to an increased risk of physical complaints. Risk perception was limited 

to risks associated with certain nutrition and physical activity, such as gaining weight.  

A variety of healthy habits were mentioned by participants. Some of these habits were related to diet 

and snacking, whilst other habits focused more on physical activity and sedentary versus standing 

behavior.  

“My healthy habit was working a lot. ……… During all my shifts, I was standing or moving around, I was 

busy” (I05)  

Most of the habits mentioned were already present before the COVID-19 infection. Examples of cited 

healthy habits are: a HelloFresh subscription (meal box) to get more variation in nutrition, going for 

fruit instead of ice cream for dessert, learning a foreign language to relax the mind, getting up on time 

and cycling to work. One participant noticed the interplay between certain lifestyle themes:  

“For me, rollerblading was not only physically good but also for my mind. I noticed that after an hour 

of rollerblading, so to speak, then I just came home relaxed” (I01) 

After the COVID-19 infection and now with Long COVID, several new healthy habits emerged. It was 

mentioned that, for instance, a shift was made in cooking behavior. It was chosen to skip the packages 

of food products and instead use fresh products to gain more control over salt intake for instance. 

Also, some participants considered some parts of their lifestyle to be healthier now. 

“If you look at sports, my lifestyle has become healthier, because I have an hour of physiotherapy twice 

a week” (I05) 

Participants were also asked about their unhealthy habits. Given answers were mainly related to 

nutrition, for instance, snacking. This was not by definition seen as something extremely unhealthy. A 

way to cope with snacking was not buying certain snacks anymore. Moreover, alcohol consumption 
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and sedentary behavior were mentioned as well. Some participants occasionally consume alcoholic 

beverages. Sleep had not been mentioned by participants in relation to healthy and unhealthy habits.  

 

4.2  Motivation for a healthy lifestyle  

Most participants consider a healthy lifestyle as an important aspect of life. Reasons for this are the 

willingness to live a long life and the thought that one cannot function properly if you are unhealthy. 

It is being argued that it is important in this matter to still be able to live a nice life. Some participants 

do not like to live only by rules. Interestingly, after COVID-19 infection one participant started to think 

differently about the importance of certain lifestyle factors. The importance of a good night’s sleep 

became more clear:  

“I notice it has a huge impact on my day. Say, you are just 10 points behind if you did not sleep well at 

night. And if I have not slept well for three nights, well, then getting through the day will be difficult. 

Now it is even more important” (I01) 

Moreover, some participants mentioned changes in lifestyle as a result of their COVID-19 infection. 

The primary motivation for this change was the willingness to recover from Long COVID. For instance, 

it was experienced that skipping certain food products and having structure throughout the day eased 

energy regulation. It was mentioned that by skipping chocolate, having a decent lunch, arranging no 

more than one appointment a day and go to bed at regular times energy levels were easier to manage. 

This was noticed by using smartwatches. Also, one participant did not believe that losing weight (which 

can be a result of lifestyle change) could contribute to recovery from Long COVID. Therefore, the 

decision was made to spend all available energy in recovering from Long COVID, of which 

physiotherapy was a part of. 

Family and friends of participants consider a healthy lifestyle important. However, being able to enjoy 

certain food should not be forgotten. Already present health conditions and discomfort were 

considered motivational factors for some of them to change some aspects of their lifestyle. Some 

participants are part of a fairly active environment in which exercise is performed regularly. Stimulating 

others to be physically active was a common occurrence. This did not always help the Long COVID 

patient.  

“My father said in the beginning: ‘Why don’t you go rollerblading. You will benefit from it.’ Hahaha, 

that was disappointing” (I01) 

Participants had several ways to maintain healthy behavior. Before the COVID-19-pandemic, some 

participants had made choices that helped them perform healthy behavior. For instance, a subscription 

to HelloFresh was made to get regular fresh meals that had more variation. Some participants 

exercised regularly, as they had no car to travel to appointments and thus had to go by bike or walk or 

they had a dog that had to be walked. Another reason for this behavior was that it reduced stress and 

helped to clear the mind.  

“Well, I was already a bit used to going for a walk. And we also got a dog, so that was an extra 

motivation to do that” (I02) 

Currently, some participants are still trying to maintain this behavior. However, this is not always 

possible due to, among other things, a lack of energy due to Long COVID or physical discomfort that 
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has arisen separately from COVID. As a consequence, some participants compensated their original 

behavior with other behavior. For instance, they no longer buy certain products and try to snack less.   

 

4.3  Action for a healthy lifestyle                      

Energy management is very important for the participants. Before the COVID-19 infection, some 

participants possessed lots of energy and even if they were tired, they still managed to keep going. 

This does not apply to most interviewed Long COVID patients anymore. Too little energy influences 

daily functioning. Small tasks, such as taking out garbage, are considered a burden. Extensive cooking 

– which normally provided relaxation – can be too much. Some participants experienced difficulties in 

noticing their own boundaries. Consequently, boundaries were crossed, which caused fear and 

reticence amongst some. For instance, one participant experienced a relapse due to exercising.    

“So it might be healthy for my body to rest from time to time, but at the same time, it might be healthy 

for my mind to be active” (I01) 

“Your body reacts differently every day. Let’s say yesterday I could only walk 400 meters and had no 

complaints. Today I can walk 500 meters and I cannot do anything for three days. You do not feel those 

boundaries, so you cannot anticipate on them” (I05) 

As a result of lack of energy, some participants were more or less forced to make different choices in 

their lifestyle and daily life. For instance, there was more snacking instead of cooking a proper meal. 

Some participants no longer could go outdoors to visit people and some slept more often. As being 

able to work was considered a high priority, consequently less energy for social activities and exercising 

was available. 

“It is a lot about thinking what you are going to do and what you should do...” (I03) 

Moreover, the mindset seemed to be an important feature in energy management. For example, in 

the beginning, some participants were fighting against sleeping problems. At some point it was 

accepted. The underlying thought behind acceptation was that there is no point in fighting the things 

you do not have. This was similar for social contacts as some did not understand if participants could 

not visit because of a lack of energy. Consequently, some social contacts were cut off. 

“I focus on the positive things, I focus on the things that are feasible and I no longer focus on what does 

not work, because I cannot change that anyway and then it only costs negative energy” (I05) 

Participants reported various issues as a consequence of them no longer being able to carry out their 

original lifestyle. These barriers seem to differ per lifestyle theme and also differ per participant. Firstly, 

participants experienced physical activity to be influenced by physical barriers due to Long COVID, 

physical barriers unrelated to Long COVID and/or a lack of energy. Secondly, sleep is the lifestyle theme 

that is being affected by the most barriers according to the participants, respectively physical barriers 

due to Long COVID, Chinese food, anxiety, doing too much, overthinking and/or stress. Thirdly, 

participants considered the need for sleep and/or concentration problems to interfere with their 

ability to relax. Lastly, participants mentioned that stress, lack of energy and/or bad eaters in the family 

influenced healthy nutrition. 
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The lifestyle factors smoking and alcohol consumption were not mentioned. None of the participants 

smoked and there were no barriers mentioned for alcohol consumption. Sleep problems have quite 

some impact on some participants. They experience difficulties with either falling asleep or staying 

asleep.  

“Yeah, basically I do not sleep all night, so the next day I am just a wreck” (I02)  

Besides the barriers shown above, other barriers have been discovered. These new ones are not 

specifically related to the BRAVO lifestyle factors. For example, anxiety prevents some participants 

from joining activities. Difficulties in concentrating had quite some impact on some participants. It 

prevented learning a foreign language and caused difficulties in coming up with recipes. Moreover, 

reading a book was no longer a relaxing activity. 

“For example, reading a book. You’ll probably think you will sit down comfortably with a book. No, 

because words start spinning. You hear a bird. You hear someone hammering. So it is just not going as 

usual” (I03) 

None of the participants knew who or what could help overcome the barriers. Having confidence in 

the body is considered important. In addition, some participants agreed on having guidance when 

coping with barriers. Guidance from professionals could for instance help to set boundaries. 

The participants responded differently to the question of which aspect of health and lifestyle they want 

to work on first. Some want to work on aspects of lifestyle that were changed as a result of Long COVID, 

such as the energy levels and mobility. Others also mentioned wanting to have regular meals, get rid 

of physical conditions unrelated to COVID-19 and be more conscious when it comes to snacking. 

 

4.4  Information on lifestyle  

Participants understand information about a healthy lifestyle. On the one hand, this information is 

obtained via written media, such as social media, newspapers and articles. On the other hand, 

information is provided by health practitioners (GPs and dieticians) and own purchased medical 

devices.  

Autonomy is considered quite important for some participants in regard to information about a healthy 

lifestyle. Participants think it is important to retain control and make their own choices. Nevertheless, 

some participants are open to advise.   

“If someone can argue why it is better to make a different choice, then I’m willing to listen to it, but I’m 

the one who chooses…” (I04) 

“…They may propose and present arguments if necessary, but it remains one’s own choice” (I05) 
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5. Discussion and conclusion  

This thesis evolved around the following research question: What are the experiences regarding 

lifestyle of non-hospitalized Long COVID patients before and after their COVID-19 infection? Based on 

this main question, several sub-questions were explored. This chapter discusses the sub-questions 

separately and the conclusions that can be drawn from the collected data. Followed by that, the study’s 

limitations will be discussed, as well as suggestions for future research. 

 

5.1  Discussion  

Discussion of main findings  

The first sub-question of this thesis was: What are the experiences regarding awareness of lifestyle 

among non-hospitalized Long COVID patients? Participants were asked about their knowledge of a 

healthy lifestyle (knowledge), what they consider risks of an unhealthy lifestyle (risk perception) and 

their healthy and unhealthy habits (cues) (de Bekker-Grob et al., 2020). Firstly, according to the 

participants, a healthy lifestyle can be achieved by eating healthy food and sufficient physical activity. 

This is in line with the literature described in Chapter 2, in which Booth et al. (2012) describes that 

regular physical activity contributes to a healthy lifestyle as it decreases the risk for diseases. Also, 

participants considered healthy nutrition important for a healthy lifestyle, although participants did 

not mention what they consider healthy nutrition. However, there is the realization that it is better to 

not eat junk food daily. Finally, it was mentioned that a healthy lifestyle is also about mental health. 

For example, one participant experienced that for one’s mental health, it sometimes is important to 

be active. Otherwise, the participant experienced a worsening of the mental health. This is in line with 

the BRAVO lifestyle themes that are central in this study (Peeters et al., 2015).   

When asking about risks (risk perception) associated with an unhealthy lifestyle, participants only 

mentioned risks associated with unhealthy nutrition and too little physical activity. Sleep and 

relaxation were not covered by the participants. This is noteworthy as sleep deprivation and not being 

able to relax properly may have serious consequences, such as a disturbed immune system (Alhuthail 

et al., 2021; Charfeddine et al., 2021; Medic et al., 2017). Most healthy habits were already present 

pre-COVID. For example, by subscribing to a meal delivery service, one’s food intake became more 

varying. Also, by choosing fruit over ice cream, one consumed something out of the Wheel of Five 

instead of not at all (Voedingscentrum, n.d.-b). 

Participants developed new habits since having Long COVID. An example of this is cooking fresh meals 

to control salt intake. According to the Dutch Voedingscentrum (n.d.-a) getting rid of ready-made 

packages is a good strategy to reduce salt intake. In addition, the effect of certain behaviors on mood 

was noted by participants, e.g. physical activity that provides relaxation. Such an interaction has been 

described by Anderson & Shivakumar (2013). They state that physical activity lowers the sympathetic 

nervous system (SNS) and the hypothalamic-pituitary-adrenal (HPA) axis. Stress usually activates these 

two systems. Unhealthy habits that were mentioned were mainly related to snacking and alcohol 

consumption. Participants did not mention excessive alcohol consumption. Moreover, snacking was 

not considered extremely unhealthy according to the participants, which is somewhat in line with the 

Wheel of Five (Voedingscentrum, n.d.-b). It is unknown to what extent some participants snacked. 

Altogether, participants are aware of what a healthy lifestyle entails. The focus is mainly on nutrition 

and physical activity. Sleep nor relaxation was mentioned by participants when talking about risks for 
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unhealthy behavior. Sleep was also not mentioned when questioning healthy and unhealthy behavior. 

This stands out because most participants experience sleeping difficulties ever since having Long 

COVID which also affects their daily life. Perhaps participants did not consider sleep and relaxation as 

a part of their lifestyle. Another possible explanation could be that before Long COVID, the impact of 

a bad night’s sleep was not that bad. After all, when asking about the importance of a healthy lifestyle, 

one participant answered that sleep is considered more important now as the consequences of a bad 

night’s sleep are noticeable throughout the day.   

The second sub-question was: What are the experiences regarding motivation for a healthy lifestyle 

among non-hospitalized Long COVID patients? Attitude, social influence and self-efficacy are 

important components of motivation (de Bekker-Grob et al., 2020). Participants were asked about how 

important they (attitude) and their environment (social influence) consider a healthy lifestyle and 

about things they do to maintain healthy behavior (self-efficacy). Most participants think a healthy 

lifestyle is important. A reason given for this, was the desire to live a long life. In the social environment 

around the participants, a healthy lifestyle was also considered important. One participant was 

encouraged to exercise under social influence. That did not turn out well as the participant considered 

it to be disappointing and not feasible. A relapse was also experienced by the same participant, but it 

is unclear if that was due to the encouragement of the social environment. This is consistent with the 

relapses that Long COVID patients may experience due to exercising described in Chapter 2 (Davis et 

al., 2021; TNO, 2021). Maintaining healthy behavior (self-efficacy) was accomplished through certain 

choices made by participants. By subscribing to a meal delivery service, meals were delivered at home 

which provided the participant with more variety in food. In addition, not having a car meant that it 

was necessary to travel by bike.  

The desire to recover from Long COVID can be explained by the I-Change mode. The will to recover 

from Long COVID was a motivation felt by participants for a lifestyle change. This is in line with a study 

by Dijkstra et al. (2014) on eating behavior among Dutch elderly between 65 and 80 years. This study 

shows that the presence of a disease can be a motivation to eat healthier. It appears to be different 

for younger people (12-16 years). They are generally fit and not concerned with their health (van Exel 

et al., 2006). As mentioned in the interviews, the motivation to recover from Long COVID leads to 

action and behavior: one participant implemented more structure into their daily life and removed 

certain foods from their diet. However, the Common-Sense Model of Self-Regulation (CSM) might be 

more suitable for explaining this behavior, because this model also includes evaluation of new behavior 

(Leventhal et al., 2016). The CSM model assumes that if there is a threat to one’s health, people create 

perceptions based on a threat. These perceptions contribute to the way people cope with the threat, 

resulting in certain behavior. Through evaluation of the new behavior, it is determined if the behavior 

results in the desired effect. So as mentioned in the interviews, the threat is a lack of energy. As a way 

to cope with it, the daily structure is implemented in one’s life. This results in better energy 

management and thus the participant will continue the behavior. All in all, a healthy lifestyle was 

considered important for most participants, because of the desire to live long. The social influence of 

the environment sometimes negatively impacted the Long COVID patient. Having a disease – in this 

study Long COVID – can be a motivation for a lifestyle change. 

The third sub-question was: What are the experiences regarding healthy behavior among non-

hospitalized Long COVID patients for the BRAVO lifestyle themes: physical activity, smoking, alcohol, 

nutrition and relaxation? The lifestyle of the participants changed since they got Long COVID. Different 
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barriers that influence different BRAVO lifestyle themes (physical activity, sleep, relaxation and 

nutrition) can be recognized based on the experiences of the participants. Most barriers influenced 

sleep. Sleeping problems have quite a bit of an impact on the participants, as they mentioned it affects 

them during the day as well. In addition, new barriers – anxiety and difficulties in concentrating – have 

been discovered based on the mentioned experiences. These new barriers caused participants to make 

more adjustments in their lifestyle.  Because of fear, one avoids certain activities. Due to concentration 

problems, one can no longer perform certain activities that originally provided relaxation. Some 

participants tried to compensate with different behavior, such as paying more attention to nutrition 

because of not being able to exercise anymore. 

Participants reported to be having less energy than before their COVID-19 infection. This has a major 

impact on their daily functioning and also on various lifestyle themes. Whereas previously extensive 

cooking provided relaxation, it now takes too much energy. Due to lack of energy, participants had to 

make different choices, resulting in unhealthy habits, such as snacking. Because participants had to 

rest more and manage their energy, social life and physical activity suffered as work was considered 

more important according to the participants. In short, most participants are unable to perform 

originally healthy behavior due to a lack of energy as a result of Long COVID. Most of them had their 

lifestyle changed because of the barriers they encountered, with sleeping problems appearing to have 

the most impact. 

The fourth sub-question was: What are the experiences regarding information about a healthy lifestyle 

among non-hospitalized Long COVID patients? As mentioned in Chapter 3, this has been inventoried 

amongst three of the five participants. Information about a healthy lifestyle reaches participants in 

three possible ways: written media, health practitioners and own purchased medical devices. Some 

participants mainly read information about a healthy lifestyle according to their interests. Autonomy 

and maintaining freedom of choice are considered important for participants. Unsolicited advice about 

a healthy lifestyle is undesired. Shahab et al. (2014) reports that in general there are no differences in 

people that seek health-related information on the internet. Both people that possess a health risk 

and people that are not, seek information on the internet. The researchers reported that half of their 

participants use the internet as the first source to find information. They also found that in general 

participants who consume little fruit and vegetables reported to use the internet firstly when searching 

for information.  

 

Strengths and limitations              

This has been the first study that explores several lifestyle themes in non-hospitalized Long COVID 

patients. Before, research primarily involved Long COVID patients that were hospitalized. Another 

strength of this study was the maximum variation that was strived for. By having participants of both 

sexes, different ages, from different provinces in the Netherlands, and that were infected in different 

periods throughout the pandemic (and thus different variants of COVID-19), a broad spectrum of 

experiences has been attempted to reach.  

This study has some limitations. Firstly, the interviewed participants may not be a complete 

representation of all Long COVID patients. Participants were recruited based on their online filled-in 

questionnaires for the ‘ACTION’-project. This indicates that all participants had access to the internet 

and thus excluded those that are not so skilled with a computer and/or do not have access to the 

internet. Secondly, during the first three interviews, no clear definition or example of lifestyle was 
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given to the participants. The participants answered the starting question using their interpretation of 

lifestyle. Consequently, given answers also contained information on what participants did in their 

daily life. This was quite deviating from the definition of lifestyle used in this study. Therefore, some 

examples of lifestyle were provided in the remaining two interviews. Thus, the answers of participants 

could have been different. Thirdly, the data used to investigate sub-question four was gathered via 

email later on, to be specific in May 2022, whilst the video interviews had been conducted in January 

and March 2022. Therefore, one’s perspective and thus answers could have changed in the meantime.  

 

Implications 

This study provided valuable knowledge on the lifestyle of Long COVID patients, as it shows that 

lifestyle is changed in Long COVID patients. Both an experienced lack of energy and experienced 

barriers seem to influence the lifestyle of the participants the most. Barriers differ per participant. 

Therefore it is important for health care professionals to consider Long COVID patients as individual 

patients and provide them with personalized care.  

Several knowledge gaps regarding lifestyle and Long COVID remain. Firstly, none of the participants in 

this study smoked. Therefore, it would be interesting for future research to interview Long COVID 

patients that are smoking regularly. The same holds for excessive alcohol consumption. Secondly, it 

would be of great value to specifically ask participants what their health is worth to them, because it 

will give insight into the extent to which someone is willing to change their lifestyle. It provides 

information on someone’s motivation. Thirdly, during the interviews, it became clear that some 

participants wanted to change their lifestyle as such if it helps to reduce symptoms and provide more 

energy. As it has not been scientifically proven that lifestyle influences symptoms experienced by Long 

COVID patients, more research on this matter is recommended. 

 

5.2  Conclusion 

This central question in this study was: What are the experiences regarding lifestyle of non-hospitalized 

Long COVID patients before and after their COVID-19 infection? Based on the interviews, it can be 

concluded that lifestyle has changed in the participants after COVID-19 infection. On the one hand, 

some participants longed to change their lifestyles. On the other hand, participants did not manage to 

do so due to barriers and a lack of energy that were experienced by them and were often a result of 

Long COVID. Barriers influenced certain BRAVO lifestyle themes and thus prevented participants from 

executing lifestyle behaviors as before infection. 
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Appendix I: Interview permission form 

 

Toestemmingsformulier deelnemer 

‘Lifestyle of non-hospitalized long-COVID patients: before and after COVID-19 infection’ 

Bedankt dat u wilt meedoen aan een interview over leefstijl en long-COVID. Dit interview is onderdeel van 

een masteronderzoek voor de opleiding Communicatie in de Bètawetenschappen aan de Rijksuniversiteit 

Groningen. Ik doe dit masteronderzoek bij de afdeling Toegepast GezondheidsOnderzoek (TGO) van het 

UMCG. Concreet ben ik geïnteresseerd in leefstijl voor en na COVID-19-infectie. Ik zou hier dan ook graag 

meer over te weten komen in een interview met u. 

Door het toestemmingsformulier te ondertekenen, gaat u akkoord met onderstaande punten: 

- Ik ga akkoord met deelname aan het interview en de onderzoeker heeft het onderwerp van het 
onderzoek uitgelegd.  

- Ik weet dat meedoen vrijwillig is. Ook weet ik dat ik op ieder moment kan beslissen om toch niet mee 
te doen of te stoppen met het interview. Daarvoor hoef ik geen reden te geven. 

- Ik weet dat de gegevens verzameld in het interview gecodeerd zullen worden verwerkt: gegevens 
zullen niet met de naam van de deelnemer opgeslagen worden. Alle gegevens worden vertrouwelijk 
verwerkt. 

- Ik weet dat sommige personen mijn gegevens in kunnen zien. Die personen staan genoemd in deze 
informatiebrief.  

- Ik geef toestemming om het interview op te nemen op audio. 
 

Naam deelnemer: _________________________________ 

 

Handtekening:       Datum:  

_________________      ___________________ 

______________________________________________________________________________ 
 

Ik verklaar dat ik deze deelnemer volledig heb geïnformeerd over het genoemde onderzoek. 

Als er tijdens het onderzoek informatie bekend wordt die de toestemming van de deelnemer zou kunnen 
beïnvloeden, dan breng ik hem/haar daarvan tijdig op de hoogte. 

Naam onderzoeker (of diens vertegenwoordiger): _________________________________ 

Handtekening:       Datum:  

_________________      ___________________ 
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Appendix II: Interview guide 

Introductie 

Goedendag! Ik ben Emmely Tapper en ik ben een masterstudent communicatie in de 

Bètawetenschappen aan de Rijksuniversiteit Groningen. Ik loop stage bij de afdeling Toegepast 

GezondheidsOnderzoek van het UMCG. Wat fijn dat u de tijd kon vinden voor dit interview en dit 

interview met mij wilt doen. 

Dit interview vindt plaats in het kader van mijn masteronderzoek naar leefstijl en long COVID. 

Concreet ben ik geïnteresseerd in uw leefstijl voor en na uw COVID-19-infectie. Uw anonimiteit blijft 

gewaarborgd in de antwoorden die u geeft. Als u op enig moment wilt stoppen of als er vragen zijn 

die u niet wilt beantwoorden, dan kunt u dit natuurlijk aangeven. Ook als u pauze nodig heeft of te 

moe wordt, geef dat vooral aan! 

Heeft u op dit moment vragen? Zo nee, dan gaan we beginnen aan het interview. 

 

Openingsvragen 

Kunt u mij vertellen hoe uw leefstijl er uit zag voor uw COVID-19-infectie? En hoe ziet deze er nu uit? 

 Doorvragen 

o Wat voor gezonde gewoonten heeft u? 

o Wat voor ongezonde gewoonten heeft u? 

 

1. Awareness: Kunt u me vertellen wat een gezonde leefstijl volgens u inhoudt? 

 Doorvragen 

o Knowledge: wat ziet u als gevaren/risico’s voor ongezond gedrag? 

 Information: wat voor informatie over gezondheid leest of hoort u? 

 Personal factors: vindt u de informatie over een gezonde leefstijl goed te 

begrijpen? Wat begrijpt u niet? 

 Message factors: wat vindt u ervan als een ander zegt dat u bepaalde 

gewoonten moet veranderen? 

 Channel factors: waar krijgt u de informatie over gezondheid (bijv. e-mail, 

facebookgroepen)? Hoe en waar zou u het willen krijgen? 

 Source factors: van wie krijgt u de informatie over gezondheid? Van wie zou 

u informatie willen ontvangen? 

o Risk perception: wat weet u over de risico’s die ongezond gedrag met zich mee 

brengen? 

o Cues: wat voor gezonde gewoonten heeft u? En wat voor ongezonde? 

 

2. Motivation: Hoe belangrijk vindt u een gezonde leefstijl? 

 Doorvragen 

o Attitude: hoe belangrijk vindt u het om gezond te leven? Hoe belangrijk vindt u 

voldoende slaap? Hoe belangrijk vindt u sport?  

o Social influence: hoe belangrijk vinden uw familie en vrienden het om gezond te 

leven? 

o Self-efficacy: wat doet u om gezond gedrag vol te houden? 
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3. Action: Hoe zou u een gezonde leefstijl kunnen bereiken? 

 Doorvragen 

o Action planning: wat voor gewoonten heeft u nu om gezond te leven? Wat heeft u 

nodig om gezonder te eten/beter te slapen/te ontspannen/te stoppen met roken/ 

minder alcohol te drinken? Wie of wat zou u daarbij kunnen helpen? 

o Skills: wat moet u nog kunnen/leren/ontwikkelen om gezonder te eten/beter te 

slapen/te ontspannen/te stoppen met roken/ minder alcohol te drinken?   

o Barriers: waarom lukt het (soms) niet om gezonder te eten/beter te slapen/te 

ontspannen/te stoppen met roken/ minder alcohol te drinken? 

Afsluiting 

- Welk onderdeel van uw gezondheid en welzijn wilt u in de toekomst het eerst aan pakken? 

Waarom?  

- Tot slot, zijn er nog zaken niet aan bod gekomen waarvan u vindt dat ik ze wel moet weten? 

Dit was de laatste vraag van het interview. Heeft u nog vragen of opmerkingen naar aanleiding van 

het interview?  

Bij deze wil ik u hartelijk bedanken voor uw tijd! 

 

 

 


