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Abstract 

In recent history, four influenza pandemics have occurred causing worldwide suffering. It is only 

a matter of time when a fifth pandemic will emerge. The willingness of the public to perform 

recommended precautionary actions is central for successful outbreak management, where the 

most important measure is vaccination. Trust in the health care system as well as personal 

perceptions of the threat of a pandemic can influence the publics willingness to perform 

precautionary actions. Aims: This study seeks to analyze how the public in two 

socioeconomically different areas of Stockholm perceive the threat of a possible future epidemic, 

their level of trust in the health system and what precautionary actions they are willing to 

perform. Methods: questioners with respondents from two socioeconomically different areas in 

Stockholm (Tensta and Danderyd) were gathered and have been statistically analyzed and 

interpreted using the health belief model and theories about trust. Results: The study showed that 

a higher level of perceived benefits of precautionary actions and a higher level of worriedness to 

get seriously ill if infected during an influenza epidemic were correlated with a higher level of 

willingness to follow precautionary actions. A significant association between unwillingness to 

vaccinate and perceived barriers to vaccination (that it can be harmful to the health) was also 

found. Trust in the health system was significantly lower in Tensta compared to Danderyd and 

higher trust in the health system was found to lead to higher perceived benefits of precautionary 

actions. Additionally, respondents with higher trust in information from the health care were 

generally more willing to vaccinate. Finally, no demographic determinants except age was shown 

to influence perceptions about precautionary actions and threat. Conclutions: Willingness to 

perform precautionary actions were influenced by worriedness, perceived benefits, perceived 

barriers, age and trust in the health care. Efforts might thus be needed to increase the trust in the 

health system in socioeconomically weak areas, as well as to increase the trust in influenza 

vaccination in general.  
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1. Introduction 

 

1.1 Background 

 
Outbreaks of influenza and other communicable diseases have and will cross borders and 

become pandemics. It is impossible to avoid, especially with the increasing international travel 

and migration that facilitate the speed and spread (Determan et al, 2016). Even if pandemics are 

hard to totally avoid, the work of decreasing the effects and impact of a pandemic on societies is 

crucial. The willingness of the public to perform recommended precautionary actions is central 

for successful outbreak management (Davis et al, 2015). 

Influenza is a highly contagious infectious disease affecting both humans and animals and it is 

caused by influenza virus. There are four types of influenza viruses; A, B, C and D. In temperate 

climates, like in Sweden, seasonal epidemics occurs yearly during the winter.  It spreads rapidly 

in crowded places, through droplets from sneezing or coughing.  The virus can also spread 

through direct contact. The seasonal influenza causes approximately 1 billion cases annually, 3-5 

million severe cases and 290 000 to 650 000 influenza-related deaths each year (World health 

organization [WHO], 2019). The rates for hospitalization are highest in infants and high in the 

elderly. 90 % of the deaths of annual influenza epidemics account for people over 65 years of age 

(Steinhoff, 2014).  

An epidemic occurs when the influenza affects more people than usual for the locality, and a 

pandemic is an epidemic of worldwide proportions (WHO, 2019). Only type A viruses are known 

to cause pandemics (Ibid). A pandemic can arise when humans get infected with a new strain 

from avian, swine or other zoonotic influenza viruses that has not affected humans before 

(Steinhoff, 2014). Four pandemics has occurred in recent history, of which the 1918 pandemic 

(also called the Spanish flu) was the most severe one (Centers for disease control [CDC], 2019). 

500 million people was estimated to have been infected worldwide and approximately 50 million 

people died (CDC, 2019). The most recent global influenza pandemic (H1N1, also called the 

Swine flu) occurred 2009 and spread to over 100 countries around the world (Bish & Michie, 

2010). CDC estimated that 151 700 to 575 400 people died worldwide during the first year the 

virus circulated (CDC, 2019).  
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The threat of a large epidemic or pandemic of influenza is ever-present. The most effective 

method to prevent the disease is vaccination. WHO recommend annual vaccination for elderly 

over 65 years, children aged 6 months to five years, pregnant women, individuals with chronical 

conditions and health care workers (WHO, 2019). Other important ways to prevent transmission 

is good hand hygiene and to stay at home if you are infected. 

During the 2009 HINI pandemic, Sweden carried out a population based pandemic vaccination 

program with Pandemrix (Bardage et al, 2011). The vaccination was evidenced to be a 

precipitating factor for narcolepsy among children (Szakács et al, 2013) which introduced an 

excessive debate regarding influenza vaccination. Unwillingness to vaccinate is a growing 

problem in the developed world (Gopichandran, 2017). This is alarming in general, and regarding 

an influenza epidemic or pandemic it can in the worst-case lead to faster spread and higher 

mortality rates. Stories about vaccine failure, community experiences of adverse events, religious 

beliefs, perceptions about the vaccine industry and the anti-vaccination propaganda influence 

people’s attitudes toward vaccination (Ibid). Another factor is trust in authorities and the will to 

listen to their messages, which can be influenced by political and socioeconomic factors (Chan et 

al, 2015).  

The trust in governmental agencies in Sweden is generally high (Kantar Sifo, 2018). 

Nevertheless, some research indicates that the events of the vaccination during the H1N1 

pandemic has decreased the acceptance of future vaccinations (Determan et al, 2016). Good 

communication of appropriate information to the public from health authorities in the different 

stages of a pandemic is crucial. To succeed, it is important to be aware of the needs of different 

target groups, which is addressed in the Swedish public health authority’s plan for 

communication during a pandemic (Folkhälsomyndigheten, 2015). The knowledge and attitudes 

of the general population, as well as healthcare personnel, and governmental staff, influence the 

outcome of a pandemic; knowledge about hygiene, symptoms, when to seek healthcare, when to 

avoid crowded places etcetera. 

The Swedish public health authority has the responsibility to nationally coordinate the efforts 

to tackle infectious diseases, including preparedness for pandemic influenza and to support the 

national coordination of communication during a pandemic. After the 2009 H1N1 pandemic, a 

new communication plan was produced based on the experiences during the pandemic. One of 
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the improvement areas was strategies concerning how to relate to social media, meet the spread 

of rumors and how to communicate with different target groups (Ibid).  

If vital resources and health information are not equally spread to lower socio-economic 

segments of a population, health authorities can fail in the effort to curb infections rates due to a 

knowledge gap (Ho, 2012). Further, an association between socioeconomic status (SES) and trust 

in the health system has been shown (Lindström et al, 2017). In Sweden, everyone can seek and 

receive treatment on equal conditions. Despite a low cost for health care, some low SES groups 

(unemployed people and people on long term sick leave) still has been shown to declare unmet 

health needs due to economic reasons (Lindström et al, 2017). This can be one of the 

explanations to lower trust in the health system among low SES groups.  

The public´s perceptions about influenza together with their trust in health information and the 

health system in general thus plays an important role in controlling a future influenza epidemic or 

pandemic. An epidemic can occur at any day and it is always preferable to be prepared in time, 

particularly in building trust (Slovic, 1999). Since not much research on this subject has been 

done in Sweden, it is interesting and important to, especially after the vaccine-debate after the 

Swine flu, study the notions of the public to possibly find target groups that it is extra important 

to focus on before and during an influenza epidemic.  

 

1.2 Research objective and Research questions 

 
Approximately ten years after the last pandemic affecting Sweden, this study aims to analyze 

how the public of two socioeconomically different areas of Stockholm perceive the threat of a 

possible future epidemic and what precautionary actions they are willing to perform in case of an 

epidemic. This study also seeks to understand whether trust in the health system plays a role in 

people’s acceptance of precautionary actions and in their perceived threat of an epidemic. To do 

that, a questionnaire was randomly distributed, and the answers were analyzed with help of the 

health belief model and theories about trust in health systems.  The research questions were: 

 

• What are the perceptions about prevention and threat regarding an influenza epidemic? Is 

there any effect of age, gender, educational level and area of residence? 
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• What is the willingness to perform precautionary actions in case of an influenza epidemic 

in relation to perceived threat, barriers and benefits? 

 

• Does the level of trust in the health system influence the will to perform precautionary 

actions in case of an influenza epidemic? 

 

2. Theoretical framework  

 

2.1 Previous research 

 
Many studies have been conducted regarding the public’s notions, knowledge and attitudes 

concerning pandemics and different preventative measures. However, most of the studies were 

conducted during the H1NI pandemic (e.g. Bish & Michie, 2010. Ho, 2012 ). Böhmer et al 

(2012) performed a study after the HINI pandemic. It aimed to understand and identify barriers 

to, and predictors of, pandemic vaccine uptake and if the controversial discussions in Germany at 

the time had a negative impact for seasonal uptake of vaccine. Sine the uptake still was far too 

low, Böhmer et al (2012) state that public health authorities should prepare communication 

strategies to target specific groups, in case of a new pandemic, but also to increase the seasonal 

vaccine uptake.  

Bish & Michie (2010) found it important to focus on particular demographic groups in 

communicating and raising levels of knowledge and belief in precautionary actions. In their 

review of 26 previous studies they found that there are societal differences in responses to, and 

behavior during, a pandemic. Being female, older, more educated and non-white was related to a 

higher chance of adopting precautionary behaviors. Low trust in health authorities and low 

perceived risk of getting infected has also been shown to be associated with lower performance of 

precautionary actions during pandemics. However, Bish & Michie (2010) point out that it is only 

possible to draw broad conclusions, since the applicability probably vary across different 

countries. Most studies have been carried out in Asia and it may be problematic to generalize 

their results to western populations. Further, Bish & Michie (2010) suggests future studies to be 
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theory-driven and prospective to measure attitudes before an outbreak and possibly compare 

them with the attitudes during an epidemic or pandemic.  

Misconceptions and worries have led to the public to refuse also non-medical precautions 

during outbreaks of the pandemic H1N1 influenza and severe acute respiratory syndrome 

(SARS). Some of the factors can, according to previous research, be explained by psychosocial 

factors like risk perception, knowledge, worry, perceived efficacy of various behavioral 

responses and media exposure (Prati et al, 2011). This kind of information is useful in designing 

and implementing outbreak prevention programs for future epidemics and pandemics according 

to Prati et al (Ibid). However, they conclude that future studies may include other variables such 

as trust in institutions. Research has shown that trust has been found to be relevant in risk related 

behavior and is even stated as a key emotion (Slovic, 1999).  Mesch & Schwirian (2015) 

concludes that future studies should combine different factors, such as confidence in the 

government, concern with risks of being infected and risks of the disease, rather than separating 

them.  

Regarding studies measuring trust in the health system, most of them investigate the 

relationship with attitudes to vaccination (see e.g. Gopichandran, 2017 and Xiaoli et al, 2014). 

Previous research has found a relationship between trust and acceptability of vaccines such as 

H1N1, seasonal Influenza, Hepatitis B, human immunodeficiency virus (HIV) and measles, 

mumps and rubella (Xiaoli et al, 2014). Important determinants of vaccine acceptance have in 

previous research been shown to be trust at various levels of the vaccination program; health care 

providers, policy, the government and the health system at a whole (Gopichandran, 2017 & 

Xiaoli et al, 2014). Xiaoli et al (2014) conducted a study to examine two kinds of predictors of 

parent’s human papillomavirus (HPV) vaccine acceptability; trust in health information from 

medical authorities and parents perceived susceptibility to, and severity of, cancer. They 

concluded that “low trust in health information from government health agencies was associated 

with less favorable attitudes and intentions toward vaccinating their child against HPV” (Xiaoli et 

al, p.1. 2014). Further, if parents perceived a higher risk if getting cancer, they were more likely 

to accept the vaccine. Perceived severity did however not predict vaccine acceptance.  

As many of the previous authors of studies in this area suggests, this study aims to identify 

both the publics’ attitudes and notions about the threat of influenza, their willingness to perform 

precautionary actions and trust in the health system. It is theory driven (using the Health belief 
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model and theories of trust), prospective in its scope and quantitative. Theory driven quantitative 

studies are not common in this field. This study is hopefully a contributive important first step of 

research in this area in Sweden, to identify possible problems and/or ways forward in the 

preparedness work of minimizing the effects of influenza epidemics or pandemics.  

 

2.2 Health belief model 
 

The health belief model (HBM) is a widely used model for understanding why individuals do 

or do not engage in health-related actions. It can be used to predict why people act to control or 

prevent a disease or illness (Siddiqui et al, 2016). The HBM was developed by a group of social 

psychologists at the U.S. Public health service in the early 1950: s.  Their attempt was to 

understand “the widespread failure of people to accept disease preventives or screening tests for 

the early detection of asymptomatic disease” (Rosenstock, p. 5. 1974). The model has since then 

been implemented in a variety of areas like Aids-related behavior, breast cancer screening, risky 

sexual behavior and vaccination (Glanz et al, 2008).   

Within the HBM, four factors are identified that combine the public´s probability to prevent ill 

health and seek health care. The factors are; Perceived susceptibility, Perceived severity, 

Perceived benefits and Perceived barriers (Glanz et al, 2008).  Perceived susceptibility refers to 

the subjective perception of one´s risk of contracting a disease or condition. The feelings of 

vulnerability vary greatly between different individuals (Janz & Becker, 1984). Perceived 

severity refers to the feeling of seriousness of contracting a disease. These feeling also vary from 

person to person and includes evaluations of both clinical/medical consequences and possible 

social consequences of a health condition. Perceived benefits refers to the beliefs of benefits of 

various actions for reducing the disease threat. Even if a person perceives personal susceptibility 

to a health condition, it is not sure that it will lead to behavior change. He or she also needs to 

perceive the recommended health action as potentially beneficial in reducing the threat (Glanz et 

al, 2008). Perceived barriers refer to potential negative aspects of a health action. The perceived 

barriers can undermine the will to undertake a recommended behavior. A kind of cost-benefit 

analysis occurs where individuals weigh expected benefits of the action with perceived barriers - 

“It could help me, but it may be expensive, have negative side effects, be unpleasant, 

inconvenient, or time-consuming.” (Rosenstock, 1974). Even if a person perceives personal 
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susceptibility to a serious health condition (perceived threat), whether the perception leads to 

behavior change or not will be influenced by the person’s beliefs regarding perceived benefits of 

the various available actions for reducing the disease threat. Perceived susceptibility and severity 

can be combined to form a single construct - Perceived threat. This combined construct has been 

argued for by Champion and Skinner (2008).  

Later, Self-efficacy and Cues to action was added to the model. Self-efficacy refers to the belief 

that the behavior of interest can be successfully completed despite considered barriers. 

(Rosenstock, Strecher, & Becker, 1988). Cues to action refers to factors in one’s environment 

that can impact the action one take, for example exposure to a campaign or experiencing 

symptoms of a disease. These two factors are however rarely included in HBM studies (Jones et 

al, 2015). According to the HBM, sociodemographic factors, particularly educational level, are 

shown to have an indirect effect on behavior by influencing the perception of susceptibility, 

severity, benefits, and barriers.  

The power of different HBM predictors have been discussed and researched upon. Janz & 

Becker (1984) conducted a meta-analysis of 29 HBM studies from 1974-1984 where they 

concluded that perceived severity was the least powerful predictor, while perceived barriers was 

the most powerful one. Further, both perceived susceptibility and perceived benefits where 

important predictors of protective health behavior, especially perceived susceptibility.   

A more recent meta-analysis was conducted by Carpenter (2010), including 18 studies (N = 

2,702) from 1994-2009. Carpenter (2010) found that perceived barriers and benefits were by far 

the most powerful predictors. Additionally, the estimates were low for the relationship between 

perceived severity and likelihood of adopting the target behavior. The relationship between 

perceived susceptibility and behavior was even lower, below zero.  

Both metanalyses thus found perceived severity to be a weak predictor but their results were 

very different regarding perceived susceptibility, either it is the most important predictor of the 

protective behavior or the least. More research thus seems to be needed on the power of the HBM 

constructs, something to bear in mind for this study using all four original predictors (perceived 

severity, susceptibility, barriers and benefits). When analyzing the results, perceived threat was 

also used.  
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2.3 Trust – in general and in the health system 
 

Trust is a concept that can be hard to measure and define. Nevertheless, it plays an essential 

role in healthcare and in every healthcare relationship (Gopichandran, 2017). Trust in the health 

system includes perceptions of the competence, quality, openness and fairness of the system 

(Ibid), perceptions that can be influenced by for example socioeconomic status (Lindstrom et al, 

2017) and ethnicity (Xiaoli et al, 2018). Since no solid theory about trust in the healthcare system 

related to performing a target behavior was found, research regarding trust was combined to form 

a theoretical framework that can possibly explain differences in trust between groups, effects of 

trust on willingness to perform precautionary actions etcetera.  

According to Hall et al (2001) trust is “the optimistic acceptance by people of their 

vulnerability in the belief that the trusted party will do whatever is in their best interest” (p. 615) 

and argues that trust is inseparable from vulnerability. In that sense, there is no need for trust in 

the nonappearance of vulnerability. With greater risk, the potential for either distrust or trust is 

increasing (Hall et al, 2001). 

In the area of risk management Slovic (1999), argues that “danger is real, but risk is socially 

constructed” (p.1). Many factors influence individuals sense of risk; social, psychological, 

cultural and political factors. In addition, the democratic and social institutions play an important 

role in the risk arena, either breeding distrust or trust (Slovic, 1999). A long known fundamental 

quality of trust is its fragility. Trust is created slowly but can be destroyed instantly by a single 

mistake. Thus, it may take long time to rebuild the trust once it is lost (Ibid).  Further, people tend 

to give greater attention and weight to negative (trust-destroying) events than to positive ones. 

The same goes for news media, where most reported news are bad news. Sources of bad (trust 

destroying) news is also usually seen as more reliable compared to sources of good news 

according to Slovic (1999).  
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Ozawa & Sripad (2013) conducted a systematic review of measurements of trust in the health 

system. They found that most studies focused on relationships among patients, doctors and nurses 

rather than broader interactions in the health system, which is also important. Lindström et al 

(2018) performed a study aiming to investigate the associations between SES and self-reported 

unmet healthcare needs using the 2012 public health care survey in Scania (a region in southern 

Sweden). Trust in institutions is one of the factors building social capital, together with 

interpersonal trust, social networks, mutual aid and civic engagement. Further, social capital has 

been shown to impact health and use of health care services (Lindström et al, 2018). Lindström et 

al found that even in Sweden, where healthcare is subsidized to a large extent, SES and trust is 

positively associated. “It seems that trust (social capital) and economic stress are part of the 

social infrastructure…. Because they are statistically associated with and affect SES differences 

in self-perceived unmet health care needs” (Lindström et al, p. 219, 2017).  

In addition to varying levels of trust depending on SES, distrust has been shown to be 

associated with vaccine acceptance through its effects on perceived safety and efficacy of the 

vaccine. (Xiaoli et al, 2014). This corresponds with the HBM, where perceived benefits and 

barriers is seen as key determinants of one´s motivation to perform a target behavior.   

3. Research methodology and methods 

 

3.1 Study design 
 

This study is using a questionnaire (Appendix) as the main source of information. The 

questionnaire was handed out in two socioeconomically different areas in Stockholm, Danderyd 

and Tensta, in April 2019. It focused on questions regarding a scenario where an influenza 

epidemic, that seemed to be more serious than the “usual” annual influenza, had occurred in 

Sweden. Since a lot of people might not know the definition of a pandemic, a serious epidemic 

seemed better do use. The serious epidemic in this scenario could of course develop to a 

pandemic over time. 

Before a final version of the questionnaire was handed out, it was pilot tested to evaluate the 

questions and get input on the configuration of the questionnaire. 
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The questionnaire was constructed to be able to analyze the HBM-constructs perceived 

susceptibility, perceived severity, perceived benefits and perceived barriers, using inspiration and 

modified versions of scales validated by Champion et al (Champion & Scott, 1997; Champion & 

Skinner, 2003).  

To measure the attitudes toward the target behavior, precautionary actions in case of an 

influenza epidemic, four recommendations where listed. The respondent had to answer yes 

(would follow) or no (would not follow) for each statement.  

Perceived Susceptibility was assessed by using two questions, one about the perceived risk of 

getting infected in case of an influenza epidemy and the other about level of worriedness for 

disease outbreaks like influenza epidemics. Both was scored from 1-6.  

Perceived severity was assessed by using a question regarding level of worriedness to be 

seriously ill if infected by influenza during an epidemic. This was scored from 1-6.  

Perceived benefits were assessed by listing three precautionary actions where the respondent 

had to grade how much each action would lower the risk of getting infected in case of an 

epidemic. Each precautionary action was scored from 1-4. A total score combining the three 

answers was also counted.  

Perceived barriers were assessed by using a free text question where the respondent answered 

if he/she thought that any of the precautionary actions could be harmful to the health.  

Perceived threat was assessed by combining the scores from the three questions regarding 

perceived susceptibility and severity.  

To analyze level of trust in the health system, three questions were produced using modified 

versions of questions regarding trust from the National trends survey (HINTS) (National 

Institutes of Health, 2018).  The U.S. National Cancer Institute (NCI) launched the HINTS 

survey in 2003 as a general population survey of adults 18 years and older (Bradford et al, 2006). 

Two questions measured trust in health information, one regarding health authorities and the 

other regarding the health care. The third question measured the level of confidence in the ability 

to get health care-related information if needed. All three questions were scored from 1-6. A total 

score from combining the three questions was calculated.  
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3.2 Study population 
 

All the respondents were found in the two areas, Tensta (N:52) and Danderyd (N:53), in 

Stockholm. These two areas where selected due to their different socioeconomic characters. 

Tensta is a suburb, belonging to Stockholm municipality, with 18 867 inhabitants (Stockholms 

stad, 2018). It is located 12 km from central Stockholm. Danderyd is its own municipality with 

33 187 inhabitants, located 9,5 kilometers from central Stockholm (SCB, 2019). 

In Tensta, the average yearly income in 2017 was 204 600 SEK and in Danderyd the average 

yearly income was 705 800 SEK in 2017. The average yearly income in total in Stockholm 

municipality was 374 400 SEK. In Tensta, 22% of the population live in self-owned property (2% 

in houses and 20% in apartments). Most of the population thus live in rented apartments (78%), 

while in Danderyd the majority live in self-owned property (50,7% in houses and 33,3% in 

apartments). Only 7,6% in Danderyd live in rented apartments.  

Regarding educational level, 42,5% in Danderyd have a university education, while in Tensta 

28% have a university education. 83% of the population in Tensta is from a foreign background 

(born in another country or born in Sweden but with both parents from another country). The 

statistics of foreign background in Danderyd was hard to find. According to Wikipedia, 

referencing to SCB, 18% of the population in Danderyd was from a foreign background in 2014 

(Wikipedia, 2019). 

 

3.3 Data collection 
 

The questionnaire was handed out to randomly selected individuals in Tensta centrum as well 

as in Danderyd Centrum and Djursholms centrum (Djursholm is an area in Danderyd). The 

respondents were found inside shopping malls and in the squares. Individuals who seemed to 

have time, sitting on a bench, waiting for the bus etcetera was asked to participate after a short 

introduction to the subject of the questionnaire. Even the staff of some stores were asked to 

participate. Before answering the questionnaire, the respondents were told that their answers 

would be anonymous and that the questioners would be destroyed when the analysis was done.  
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After completing the questionnaire, the respondents were told to put the questionnaire in a box to 

assure anonymity.  

The following sociodemographic information was obtained from the respondents: age, gender 

and educational level. If the respondent belonged to a risk group (over 65 years old and/or having 

a chronic disease or not) was also asked for. 

 

3.4 Data analysis 
 

The statistical analysis was accomplished in R (R Core Team, 2018). Two-sample Wilcoxon 

test was used to look at differences between medians for two groups. If more than two groups, 

Kruskal-Wallis test was used. To test correlations, Spearman rank order was used.  

To test the relationship between two nominal variables, Pearsons Chi-square test was used. A 

linear model was created to test, with ANOVA, to what extent perceived threat was a function of 

age, gender, area of residence and educational level.  

Linear regressions were used to test the relationship between age and willingness to undertake 

precautionary actions as well as perceived threat. A logistic regression was created to test the 

relationship between age and willingness to vaccinate.   

 

3.5 Methodological critique 
 

This study has a problem with selection bias. Firstly, and especially, due to the large number of 

possible respondents that could not participate due to lack of knowledge in Swedish. This is 

particularly a problem when drawing conclusions from the results in Tensta, where 22% of the 

individuals who were asked to participate could not do that due to this reason.  It would have 

been preferable to have the questioners translated to more languages than Swedish, however, this 

was not possible due to the limited time for conducting this study. It is thus important to bear in 

mind that the results might be affected due to the selection bias, which also influence the 

generalizability of the results. Secondly, there is a possibility that I unconsciously have been 

unsystematic in my choices of respondents, that I may unconsciously have asked certain persons 

to participate. If this is the case, that is also a form of selection bias. I tried to minimize this by as 

soon as I saw one or a few persons that seemed to have time I asked them to participate, no 
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matter if the last twenty respondents for example were women and these persons were also 

women.  

Since the questionnaire did not include a question about area of residence, the assumption of 

this study is that all respondents found in Tensta also are residents of Tensta and that all 

respondents of Danderyd also are residents of Danderyd. This might not be true; some 

respondents can of course have been in the area without living there. However, to not include 

such a question was a conscious choice to not make the respondents feel suspicious and to not 

have more private questions than necessary. 

 

4. Results 

In total, 105 respondents answered the questionnaire, 52 respondents were found in Tensta and 

53 in Danderyd. The overall response rate was 63%. The response rate in Tensta was 56% and in 

Danderyd 72%. In Tensta, 21 persons did not answer due to lack of knowledge in Swedish, 10 

due to lack of time and 9 due to unspecified reasons. In Danderyd, 5 persons did not answer due 

to lack of knowledge in Swedish, 6 due to lack of time and 11 due to unspecified reasons. 

 

4.1 Respondents characteristics and demographics 
 

The gender distribution was 47% men and 53% women. In Tensta, most of the respondents 

were men (31) and in Danderyd the majority were women (35). The average age of the 

respondents were 48,6 years, 45 years in Tensta and 52 years in Danderyd. The highest 

proportion of respondents were between the ages 25-34 (21) followed by 35-44 (17) and 45-54 

(16). The lowest proportion of respondents were between the ages 15-24 (11) followed by 55-64 

(12), over 75 (13) and 65-74 (15).  
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59% of the respondents had a university education, 29% had a high school education and 12% 

had an elementary school education. Most of the respondents in both areas thus had a university 

education (38 in Danderyd and 24 in Tensta), followed by a high school education (12 in 

Danderyd and 18 in Tensta). Respondents with only an elementary school education were 10 in 

Tensta and 3 in Danderyd. The gender distribution regarding university education was equal (31 

women and 31 men). Women were overrepresented in the group with high school education as 

their highest level of education (20 women and 10 men) and a few more men (8) than women (5) 

had only an elementary school education. 

30% of the respondents answered that they belong to a risk group (over 65 years and/or 

chronically ill), 15 in Tensta and 17 in Danderyd. Among the risk group-respondents 62% were 

women and 38% were men. The majority within the risk group were 65 years or older (81%).  

 

4.2 Perceptions about prevention and threat - any effect of 

sociodemographic factors? 
 

40% of the respondents stated that they would perform all four precautionary actions (wash 

hands more often and use hand sanitizer, vaccinate, avoid crowded places if possible and stay at 

home if they got sick) in case of an influenza epidemic. To avoid crowded places was the 

precautionary action least respondents stated that they would perform (38% answered no), 

followed by vaccination (35% answered no).  Almost everyone would wash their hands more 

often and use hand sanitizer (96% answered yes) and stay at home if they got sick (92% answered 

yes). 

No significant difference was found regarding willingness to perform precautionary actions 

between men and women (p-value>0.2), area of residence (p-value>0.2) and educational level (p-

value>0.9). A significant positive effect on willingness to perform precautionary actions and age 

was however found using a linear regression with year as explanatory variable and willingness to 

perform precautionary actions as response variable (b=0,01, df=103, t=2,74 p-value<0,006, 

R2=0,06, T-test). (Figure 1).   
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When looking at only willingness to vaccinate, no significant effect of age was found using 

logistic regression (p-value>0,09). A significant difference regarding willingness to vaccinate 

between age groups was however found (Chi2 = 13.93, df = 6, p-value<0.04, Pearsons Chi-

squared test). Respondents in the ages 65-74 were most willing to vaccinate, followed by 

respondents over 75.  

 
 

 

 
 

Figure 1. Scatterplot with a least square line showing the relationship between willingness to perform  

precautionary actions in case of an influenza epidemic and age. 
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Regarding the respondents’ perceived threat (a combination of perceived susceptibility and 

severity) of a future influenza epidemic, the average level was 3,45 out of 6. When looking at the 

two susceptibility constructs, the worriedness of outbreaks of diseases like influenza epidemics 

was lower (2,56) than the perceived risk of getting infected in case of an influenza epidemic 

(3,34). The average perceived severity was 3,87 out of 6. Respondents who felt a higher risk of 

getting infected had a higher level of worriedness for infectious diseases (r= 0,48, n=210, p-

value<0,001, Spearman rank order). and of getting seriously ill if infected (r=0.35, n=210, p-

value<0,001, Spearman rank order). 

Regarding perceived threat, no significant difference was found between men and women (p-

value>0,4), area of residence (p-value>0.3), educational level (p-value>0.2), age (p-value<0,3) 

and risk group and non-risk group (p-value>0,05).  

When looking at the combined effect of age, sex, area of residence and education on perceived 

threat, no significant effect was found (p-value>0,02). 

 

4.3 Willingness to undertake precautionary actions in relation to 

perceived threat, barriers and benefits 
 

The average perceived benefits of the three precautionary actions (wash hands more often and 

use hand sanitizer, vaccinate and avoid crowded places if possible) was 2,96 out of 4. 1 meant 

that the precautionary action would not at all decrease the risk of getting infected and 4 meant 

that it would decrease the risk very much. In average, the perceived benefits of better hand 

hygiene were highest (3,1) followed by vaccination (2,94) and avoiding crowded places (2,85). 

The perceived benefits of all precautionary actions were thus close to three, meaning they would 

decrease the risk quite much.  

There was a significant positive correlation between willingness to perform precautionary 

actions and perceived benefits (r=0,34, n= 210, p-value<0,001, Spearman rank order) (Figure 2). 

No significant correlation was found between willingness to follow recommendations on 

precautionary actions and perceived threat (p-value>0.8).  
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Higher level of worriedness to get seriously ill if infected during an influenza outbreak 

(perceived severity) was significantly positively correlated with a higher level of willingness to 

follow precautionary actions (figure 3). When looking at the other two constructs combining 

perceived threat (risk of getting infected and worriedness of outbreaks of diseases like influenza 

epidemics) no significant correlation was found with willingness to follow precautionary actions.  

 

 

  

 

 

 
 

Figure 2. Scatterplot with a least square line showing the correlation between perceived benefits of 

precautionary actions and willingness to follow precautionary actions. 
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Figure 3. Scatterplot with a least square line showing the correlation between worriedness to get 

seriously ill if infected during an influenza epidemic (perceived severity) and willingness to follow 

precautionary actions. 

 

35% of the respondents answered that they would not vaccinate in case of an influenza 

epidemic. On the question regarding if the respondent thought that any of the precautionary 

actions could be harmful to their health (perceived barriers), 32 persons (30,5%) answered 

vaccination. Additionally, 2 respondents answered that avoiding crowded places could be 

harmful to their health (psychologically) and one respondent that washing hands more often and 

use hand sanitizer could be harmful.   

    No significant difference was found regarding willingness perform precautionary actions 

between the ones who thought that precautionary actions could be harmful to their health and the 

ones who did not (p-value>0,3, Two-sample Wilcoxon test). A significant difference was 

although found between the ones who was willing to vaccinate and the ones who was not 

regarding perceived benefits of precautionary actions (W = 1622.5, n=315, p-value <0.004, 

Kruskal-Wallis). The group who answered that they would vaccinate in case of an influenza 

epidemic in general perceived the benefits of the precautionary actions to be higher than the 
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group who was not willing to vaccinate (Figure 4). No significant difference was found between 

the ones who was willing to vaccinate and the ones who was not regarding perceived threat (p-

value>0.08, Kruskal-Wallis). Looking at perceived benefits of vaccination only, a significant 

association was found regarding willingness to vaccinate (Chi2=34,15, df=4, p-value<0.001, 

Pearsons Chi-squared test). The respondents who was willing to vaccinate had in general higher 

levels of perceived benefits of vaccination (Figure 5.) 

 

 

 
 

Figure 4. Bar graph showing the percentage of respondents who would (yes) 

 vaccinate in case of an influenza epidemic, divided into how beneficial they perceive vaccination to be (1 

is low and 4 is high). 
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Figure 5. Boxplot showing the median perceived benefits of three precautionary actions in case of an  

influenza epidemic divided into two groups. Those who would vaccinate (yes) and those who would not  

vaccinate in (no) in case of an influenza epidemic. 

 

A significant association between unwillingness to vaccinate and perceived barriers to 

vaccination (that it can be harmful to the health) was found (Chi2= 22.65, df=1, p-value<0,001, 

Kruskal-Wallis). Of the respondents who answered that they would not vaccinate in case of an 

influenza epidemic (37), 22 answered that they thought that vaccine can be harmful to their 

health. 10 of the respondents who would vaccinate (68) answered that it could be harmful  

(figure 6). 
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Figure 6. Bar graph showing the percentage of respondents who think vaccination can be harmful to their  

health (yes) or (no), divided into groups of would (yes) or would not (no) vaccinate in case of an  
influenza epidemic. 
 

4.4 Trust in the health system and will to undertake precautionary actions 
 

Regarding level of trust in the health system, the average trust in Tensta was lower compared 

to Danderyd (W = 1970, n=209, p-value <0.001, Two-Sample Wilcoxon test). The trust in Tensta 

compared to Danderyd was lower in all three categories, trust in information from health 

authorities (p-value <0.001), trust in information from the health care (p-value<0.009) and trust 

in the ability to get information and advice about health care issues if needed (p-value<0.03). The 

average grading of trust in health authorities and trust in health care follows the same pattern in 

both areas, lower trust in health authorities and higher trust in health care (Figure 7). The 

Spearman rank correlation test showed that there was a significant correlation between trust in 

health authorities and trust in the health care (r=0,67, n=210, p-value <0,001, Spearman rank 

order), as well as trust the ability to get health information (r=0,61, n=210, p-value <0,001, 

Spearman rank order).  
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Figure 7. Bar graph showing level of trust in the health system, divided into trust in information from  

health authorities, trust in information from the health care and trust in the possibility to get health  

information, in Tensta and Danderyd respectively. The bars are showing the average trust on a 1-6 scale 

where 1 is low.  
 

No significant difference regarding the average level of trust in the health system was found 

between the groups who would and would not vaccinate in case of an influenza epidemic. When 

analyzing the three trust-categories one by one, a significant difference regarding trust in 

information from the health care was found (w=916, n=315, p-value <0.02, Two-Sample 

Wilcoxon test). Respondents with higher trust in information from the health care were generally 

more willing to vaccinate in a future influenza epidemic (Figure 8).  
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Figure 8. Boxplot showing the men level of trust in information from the health care divided into two  

groups. Those who would vaccinate in case of an influenza epidemic (yes) and those who would not  

vaccinate in case of an influenza epidemic (no). 

 

 No correlation between any of the trust-categories and the combined willingness to perform 

precautionary actions was found. However, a correlation between trust in the health system and 

perceived benefits of precautionary actions was found (r=0.36, n= 210, p-value<0.001, Spearman 

rank order). With higher trust in the health system, the perceived benefits of precautionary 

actions were higher (Figure 9). The same correlation was found between perceived benefits and 

trust in information from health authorities (r=0,33, n=210, p-value<0.001, Spearman rank 

order), trust in information from the health care (r=0,24, n=210, p-value<0.02, Spearman rank 

order) and trust in the ability to get health care information if needed (r=0,39, n=210,  

p-value< 0.001, Spearman rank order) 
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Figure 9. Scatterplot with a least square line showing the correlation between trust in the health system a

nd perceived benefits of precautionary actions.  
 

A significant correlation was found between trust in in the health system and perceived 

susceptibility (r= -0,21, n=210, p-value <0.04, Spearman rank order).  The question behind this 

HBM construct was how worried the respondent is regarding outbreaks of diseases, like an 

influenza epidemic. Higher trust in the health system was thus correlated with lower worriedness 

(Figure 120.  
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Figure 10. Scatterplot with least square line showing the correlation between trust in the health system  

and worriedness of outbreaks of diseases, like influenza epidemics (perceived susceptibility). 
 

5. Discussion 

In this study, the willingness of the public in Tensta and Danderyd to perform four 

precautionary actions to prevent further spread of influenza during an epidemic was assessed. 

The four precautionary actions were washing hand more often and use hand sanitizer, vaccinate, 

avoid crowded places if possible and stay at home if sick. Higher perceived benefits of the 

preventative measures as well as higher perceived severity were found to increase the probability 

of the population in Tensta and Danderyd to perform the precautionary actions. This relationship 

was not found regarding perceived susceptibility, perceived threat and perceived barriers in 

general. Nevertheless, perceived barriers (that it can be harmful to the health) were found to 

influence the will to vaccinate.   
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These results do not really correspond with the results of the metanalyses conducted by Janz & 

Becker (1984) and Carpenter (2010), since they found perceived severity as a weak predictor. 

However, perceived barriers and benefits were, in their meta-analyses, found to be very or quite 

powerful predictors which agrees with the results of this current study. An explanation to the 

results according to the HBM, can be that even individuals who feel susceptible to influenza 

might not perceive the benefits of the precautionary actions as enough beneficial compared to the 

threat of getting sick. This can lead to a decision to not perform all the precautionary actions.   

Avoiding crowded places was the precautionary action fewest individuals in Tensta and 

Danderyd was willing to perform, followed by vaccination. Both these actions can be said to 

“cost” more for the individual than washing hands and stay at home if they got sick - vaccination; 

if the individual believes that the risk for side effects is high and avoiding crowded places since it 

can limit the everyday life. Many individuals in Tensta and Danderyd probably visit or must visit 

crowded places daily (in the public transport system, at work etcetera). Only five respondents 

answered that they would not stay at home if they got sick, four of them in Tensta. A reason for 

not wanting to stay at home can be working conditions. One of the respondents in Tensta 

commented: “If you get sick it is difficult to stay at home, no one covers the income loss”. If that 

is the reason, it is a matter of socioeconomic status (SES). The “cost” for following the 

precautionary action of staying at home becomes a real cost if you do not have job security and 

sick pay.   

In the Swedish public health authority´s plan for communication during a pandemic influenza, 

they suggest targeted communication efforts towards groups and individuals that do not feel so 

concerned with health risks, specifically men, young people and individuals with low educational 

level (Folkhälsomyndigheten, 2015). These conclusions are based on the findings of the Bish & 

Michie’s (2010) review. I could not see this in my study, where the only sociodemographic factor 

that had a significant effect on perceptions was age, affecting perceptions about precautionary 

actions.  This highlights the need for more research, in Europe in general and Sweden in 

particular.  

There was no significant effect of educational level.  This contradicts the HBM, where 

particularly educational level as a sociodemographic factor has been shown to have an indirect 

effect on health behavior. The study population of this study is small and most of the participants 

where university educated, which likely affected the results. In general, 43% of the Swedish 
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population have continued studying after high school and 27% have a university education of 

three years or more (SCB, 2018). Further, this study had some limitations due to selection bias, 

especially regarding the number of dropouts due to lack of knowledge in Swedish. This may also 

have affected the results. 

Higher trust in information from the healthcare was correlated with higher willingness to 

vaccinate in a future influenza epidemic. This conforms with findings from earlier studies (e.g. 

Xiaoli et al, 2014 and Gopichandran, 2017). One explanation is that distrust affects the 

perceptions of vaccine efficacy and safety (Xiaoli et al, 2014). This also correspond with the 

HBM, since perceived benefits and barriers are key determinants to perform a health behavior. 

Also corresponding with the HBM, trust in the health system was correlated with higher 

perceived benefits of precautionary actions. Since there is no study from Sweden before the 2009 

H1N1 pandemic regarding possible decreased trust in the health system and in information from 

the healthcare, it is impossible to draw any conclusions regarding the level of trust shown in this 

study. The same is true for if the level of willingness to vaccinate against influenza has 

decreased. There are however studies from other countries showing that (e.g. Böhmer et al, 2012, 

Mesch & Schwirian, 2015). Several respondents expressed that they had become more suspicious 

towards vaccination after the swine flu pandemic, since the vaccination was evidenced to be a 

precipitating factor for narcolepsy among children. One respondent commented “I do not really 

trust the vaccine given the history of Swine flu”. Another one commented “I’m uncertain about 

vaccination after the Swine flu 2009. You want to be able to trust recommendations from the 

authorities, but it is difficult to do that considering what happened back then”.  

The expressed lower trust in vaccination, also correlated with trust in the information from the 

health care corresponds with the trust theories of Slovic (1999), regarding the long time it takes to 

rebuild trust once it is lost. According to Slovic, people also tend to give greater attention and 

weight to negative (trust-destroying) events than to positive ones. The events and the debate 

concerning influenza vaccination in Sweden after the 2009 H1N1 pandemic might thus still 

influence a part of the populations’ trust in the health system and attitudes toward vaccination.  

Several studies have shown that various determinants influence vaccine acceptance; trust in the 

health care providers, policy, the government and the health system as a whole (Gopichandran, 

2017 & Xiaoli et al, 2014). For a part of the population in this study, lack of trust (probably partly 
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due to the events during the Swine flu) make the perceived barriers to vaccination overshadow 

the benefits, why they are not willing to vaccinate in case of a new epidemic.  

The difference in trust in the health system between Tensta and Danderyd probably have other 

explanations than the experiences from the last pandemic. According to Lindström et al. (2017) 

perceptions of trust in the health system can be influenced by SES. Even though Sweden is a 

country with a strong egalitarian tradition and a universal welfare- and healthcare system, lower 

SES is associated with higher morbidity rates, poorer physical health status, poorer psychological 

health and lower life expectancy (Lindström et al, 2017). People with a higher SES generally 

have a range of resources that can be used to their health advantage, even in Sweden. For 

example; knowledge, money, prestige, beneficial social connections and power (ibid). The 

financial strain of the Swedish welfare state during the last years may also have affected the 

perceived sense of accessibility to, and trust in, the health system, especially among lower SES 

groups.  

As the Swedish national health authority writes in their communication plan for future 

pandemics (2015), the health care and the health authorities always need to develop their ability 

to communicate with different target groups in different areas. As this study shows, efforts to 

higher the trust in the health system in areas with low SES might be needed. This is of course a 

bigger question than only trust in the health system, since it is intertwined with segregation and 

equality issues in general. Communication efforts might also be needed regarding vaccination. 

Probably more people than just the risk groups need to get more information on influenza 

vaccination even before a large epidemic or pandemic occur. However, my study is restricted to 

analyzing two areas of Stockholm and more research in Sweden is needed for increased 

knowledge of needs of different groups and individuals. In the review of Bish & Michie (2010), 

no study from Sweden was included and the needs of different groups can of course be shifting in 

different countries and continents.  
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6. Conclusions 

In this study, the empirical material of 105 questioners have been statistically analyzed and 

interpreted using the HBM and theories about trust. This in order to see what determinants that 

influence the willingness to perform precautionary actions in case of an influenza epidemic, 

looking at two socioeconomically different areas in Stockholm. Questions regarding trust in the 

health care system, perceived severity of and susceptibility to influenza and perceived barriers 

and benefits of the precautionary actions were analyzed, with several outcomes. Willingness to 

perform precautionary actions were influenced by; perceived benefits of the precautionary 

actions, perceived barriers (side effects of vaccination), trust in the health care, level of 

worriedness for disease outbreaks like influenza epidemics and age. 35% of the respondents 

stated that they would not vaccinate in case of an influenza epidemic. Trust in the health system 

was significantly lower in Tensta (a low SES area) compared to Danderyd (a high SES area). 

Efforts might thus be needed to increase the trust in the health system low SES areas, as well as 

to increase the trust in influenza vaccination in general.  
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The questionnaire in English 
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