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Zusammenfassung 

Hintergrund: Menschen mit schweren psychischen Störungen haben ein höheres Risiko, 

sich mit der Coronavirus Krankheit-2019 (COVID-19) zu infizieren. Zusätzlich haben sie 

auch ein höheres Risiko, im Falle einer Infektion, einen schweren Verlauf der Krankheit zu 

erleiden. Es ist deshalb besonders wichtig, Menschen in dieser Hochrisikogruppe mit einer 

Impfung vor einer Infektion zu schützen. 

Methoden: Es wurde eine Literaturrecherche der Datenbank Pubmed im Januar 2021 

durchgeführt, um Daten zu Impfungen im Allgemeinen in Menschen mit schweren 

psychischen Störungen zu finden. Dazu wurden die Schlagwörter “vaccin* AND (depress* 

OR schizophrenia OR bipolar OR mania)” verwendet. Englisch- oder deutschsprachige 

Studien, die die Impfprävalenz, die Wirkungen, Nebenwirkungen und Interaktionen mit 

Psychopharmaka von Impfungen in Menschen mit psychischen Störungen analysierten, 

wurden inkludiert. Zusätzlich wurde eine online-Fragebogenstudie an der 

Universitätsklinik für Psychiatrie und Psychotherapeutische Medizin der Medizinischen 

Universität Graz von April bis Mai 2021 durchgeführt, um die COVID-19 

Impfbereitschaft, sowie Gründe für und gegen eine Impfung bei Menschen mit affektiven 

Störungen (AD), zu analysieren.  

Ergebnisse: Die Literaturrecherche fand 42 relevante Studien, von denen 23 Studien die 

Impfprävalenzen oder Impfbereitschaftsdaten erforschten und 17 Studien die 

Immunogenität oder Nebenwirkungen von Impfungen erkundeten. Die Ergebnisse dieser 

Studien waren inkonsistent. Weitere zwei Studien begutachteten die Interaktionen 

zwischen dem Antipsychotikum Clozapin und mehreren Impfungen. Daten der online-

Fragebogenstudie von 118 Teilnehmern, von denen die Hälfte an einer AD litten und die 

andere Hälfte gesunde Kontrollen (HC) waren, zeigte, dass es keinen signifikanten 

Unterschied in der COVID-19 Impfbereitschaft gab.  

Diskussion: Die Studien variierten nicht nur in den Ergebnissen, sondern auch in ihrem 

Studiendesign und den Teilnehmergruppen, sowie in der Art der Impfung und 

eingeschlossenen psychischen Erkrankungen. Die meisten Studien analysierten die 

Grippeimpfung bei Menschen mit Depression. Weitere Forschung zu diesem wichtigen 

Thema ist deshalb erforderlich. Glücklicherweise war die COVID-19 Impfbereitschaft bei 

Menschen mit AD genauso hoch, wie bei HC. Spezielle Impfprogramme könnten 

Menschen mit psychischen Erkrankungen helfen, weitere Schwierigkeiten in Bezug auf die 
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Impfung zu überwinden und dadurch eine ausreichende Durchimpfungsrate in dieser 

Hochrisikogruppe zu erreichen. 
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Abstract 
 

Background: Individuals with severe mental disorders (SMI) are at an increased risk of an 

infection with the coronavirus disease 2019 (COVID-19), as well as a more severe illness 

course. It is important that these individuals are protected against the infection with a 

vaccination.  

Methods: As little information on the COVID-19 vaccine in individuals with SMI existed 

at the time of researching in January 2021, a literature review of the database Pubmed 

using the keywords “vaccin* AND (depress* OR schizophrenia OR bipolar OR mania)” 

was conducted to find data on vaccines in general in these individuals. Studies in English 

or German language investigating the prevalence rates, effects, or side effects of vaccines 

in individuals with SMI or interactions between psychopharmaceuticals and vaccines were 

included. Additionally, an online survey was conducted from April to May 2021 at the 

Medical University of Graz, Department of Psychiatry and Psychotherapeutic Medicine, to 

investigate the willingness of individuals with affective disorders (AD) to receive the 

COVID-19 vaccination. 

Results: The literature review found 42 relevant articles, of which 23 studies investigated 

vaccine prevalence rates or willingness to be vaccinated and 17 studies reported data on 

immunogenicity and side effects of vaccines in individuals with SMI. The results of these 

studies were inconsistent. Additionally, two studies investigating the interactions between 

the antipsychotic clozapine and different vaccines were found. Data from 118 participants 

of the survey study, half suffering from AD and half being healthy controls (HC), showed 

that there was no significant difference between the two groups in the willingness to get 

vaccinated against COVID-19. 

Discussion: The studies differed in the study design and population, as well as the vaccine 

types and psychiatric disorders they investigated. Most studies investigated the influenza 

vaccine in individuals with depression or depressive symptoms. Further research on this 

topic is necessary. Fortunately, the survey study found that individuals with AD were as 

willing as HC to receive a COVID-19 vaccine. Special vaccination programs might be 

beneficial in helping individuals with mental disorders, overcome further barriers that 

prevent them from getting a vaccination and, therefore, achieve a sufficient vaccine 

coverage in this high-risk group. 
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1. Introduction 
The coronavirus disease 19 (COVID-19) pandemic has changed life as we know it. Mask 

wearing, social distancing, frequent hand washing, quarantining in case of sickness or 

suspected infection, and multiple lockdowns have become the norm. Even though all those 

measures were put in place to stop or minimize the spread of the virus, the pandemic still 

has claimed the lives of millions of people since its start almost two years ago. In 2020 the 

best hope to end the pandemic became a vaccine and numerous research teams all over the 

world started working on one. In December 2020, the first vaccine against COVID-19 by 

BioNTech/ Pfizer was approved, followed by more in the subsequent months. Vaccine 

rollout was slower than expected in many countries, including Austria, though. There was 

much debate of who should be prioritized in receiving a vaccine, based on the risk of an 

infection or severity of illness. The group that I am focusing on in this thesis is the 

population of the severe mentally ill. These individuals are potentially at a higher risk for 

infection and severity of COVID-19 and demands were made, that they too should be 

prioritized in the vaccine rollout. Little is known on the topic of their views on the 

COVID-19 vaccine and their willingness to receive it, once offered, as well as potential 

(side) effects of the vaccine in these people. In the introduction, I will discuss current 

knowledge on the COVID-19 infection in individuals with severe mental illness (SMI), as 

well as general aspects of vaccines. Furthermore, I carried out a literature search in January 

2021 to gather information on vaccinations in general in individuals with SMI. I focused 

on the vaccination prevalence of various vaccines in the population of the mentally ill, the 

antibody production and maintenance, as well as side effects after vaccination, and 

possible interaction between psychopharmaceuticals and vaccines. To investigate the 

willingness of these people to receive the COVID-19 vaccination, as well as their concerns 

and worries about the vaccines, an online survey study was conducted at the department 

for Psychiatry and Psychotherapeutic Medicine at the Medical University Graz. Two 

publications, which presented the results of the literature search and one publication, which 

discussed the findings of the online survey study have been accepted or are currently in 

revision in different journals.  
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1.1. COVID-19 
The first case of COVID-19, which is caused by the severe acute respiratory syndrome 

coronavirus 2 (SARS-CoV-2), was identified in Wuhan, China in December 2019. The 

World Health Organization (WHO) declared COVID-19 a pandemic on March 11, 2020. 

(1) Since the beginning of the outbreak up to February 2022 over 376,229,000 cases have 

been confirmed all over the world and over 5,681,000 people have died from or with the 

infection. (2)  

The Centers for Disease Control and Prevention (CDC) has identified certain individuals, 

who have a higher risk of a severe outcome, complications, and death due to a COVID-19 

infection. These risk factors are cancer, chronic kidney disease, chronic obstructive 

pulmonary disease (COPD), obesity (body mass index (BMI) over 30 kg/m2), Down 

syndrome, certain heart conditions like cardiovascular disease or cardiomyopathies, solid 

organ transplant leading to an immunocompromised state, pregnancy, sickle cell disease, 

smoking, and type 2 diabetes mellitus (DM). (3) Furthermore, asthma, cerebrovascular 

disease, hypertension, dementia, liver disease, pulmonary fibrosis, thalassemia, being 

overweight (BMI between 25 and 30 kg/m2), type 1 DM, and an immunocompromised 

state from causes other than solid organ transplant, such as the human immunodeficiency 

virus (HIV) or the use of corticosteroids, could potentially increase the risk for a severe 

illness when infected with COVID-19. (3)  

A systematic review (4) assessed 17 studies to find factors associated with the severity of 

the illness or death due to COVID-19. This review found seven risk factors, which with a 

high consistency lead to severe outcomes when infected with COVID-19. These are high 

age, high values of C-reactive protein (CRP), D-dimer, body temperature, and sequential 

organ failure score, as well as lower albumin and DM. Some of the medium consistency 

risk factors identified by the review are elevated Interleukin-6 (IL-6) levels, which is a 

proinflammatory cytokine, higher white blood cell and neutrophile counts, as well as 

decreased lymphocyte counts.  

1.2 Severe mental illness 
SMIs are mental, behavioral, or emotional disorders, characterized by serious disability, 

which impairs one or more important functions of daily live. (5) SMI include major 

depressive disorder (MDD), schizophrenia (SZ), and bipolar disorder (BD). MDD and BD 

are mood disorders, also known as affective disorders (AD). Table 1 describes the 

symptoms of these mental disorders in more detail. (6,7) 
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Table 1: Symptoms of select mental disorders 

MDD BD SZ 

Prolonged hopelessness 

Low mood 

Fatigue 

Lethargy 

Suicidal thoughts 

 

Extreme shifts in mood: 

Depression: 

• Hopelessness 

• Low mood 

• Fatigue 

• Lethargy 

• Suicidal thoughts 

Mania: 

• Impulsiveness 

• Exaggerated self 

confidence 

• Aggression 

• Irritability 

Loss of touch with 

reality 

Hallucinations 

Delusions 

Paranoia 

Disordered thinking  

Disordered speaking 

Reduced ability to: 

• initiate plans 

• speak 

• express emotions 

Note: MDD = major depressive disorder; BD= bipolar disorder, SZ= schizophrenia  
There is evidence (8-10), that people with SMI have higher rates of medical comorbidities. 

A study (8) analyzing medical comorbidities in patients with SZ and AD found that these 

individuals have higher odds of having asthma, chronic bronchitis, emphysema, liver 

problems, kidney disease, and DM. A literature review by De Hert and colleagues (9) 

identified a significant association between obesity and SMI, that differed based on 

diagnosis. Patients with SZ, for example, have a 2.8 to 3.5 higher likelihood of being 

obese, while patients with mood disorders have a 1.2 to 1.5 increased risk of being obese. 

One of the factors that could lead to weight gain in these patients is the medication often 

prescribed to them. Antipsychotics, especially of the second generation, such as clozapine, 

quetiapine, and olanzapine, that are commonly used to treat SZ and BD, can cause obesity 

as well as type 2 DM. (11) Other psychotropic medications like antidepressants, especially 

tricyclic antidepressants (12), and mood stabilizers like lithium (10) have also been linked 

to weight gain. However, there is evidence that in drug-naïve patients with BD overweight 

is more prevalent than in healthy controls, as well as than in drug-naïve patients with 

obsessive-compulsive disorder. (13) Therefore, besides side-effects of psychotropic drugs, 

factors like lifestyle choices, such as lack of exercise and poor diet, and components 
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related to the mental illness like depressive symptoms and anhedonia could lead to obesity 

in individuals with SMI. (9,13) 

The review by De Hert (9) also identified a higher prevalence of DM, cardiovascular 

disease, and COPD in this group. In addition to having a higher number of chronic 

physical diseases than the general population, the rate of unhealthy lifestyle choices like 

smoking (14,15) and substance use (16) is also higher in individuals with SMI. A 

prospective cohort study (14), which studied smoking habits in people with SZ, BD, and 

controls from 1999 to 2011 found a 64% prevalence rate of smokers in the SZ group and a 

44% prevalence rate in the bipolar group. Compared to that only 19% of the control group 

were smokers. Another study (15) found a 2.7 odds ratio (OR) for both current and lifetime 

smoking in people with past-month mental illness compared to individuals with no mental 

illness. A Danish study (16) identified a three to eight times higher ratio of substance use 

disorder in patients with SMI, depending on the type of psychiatric disorder.  

SMI are associated with an altered immune system. MDD leads to a proinflammatory state 

with proinflammatory cytokines like IL-6 and Tumor Necrosis Factor-alpha (TNF-ɑ) being 

elevated. (17) The adaptive immune system is also altered due to a decrease in the number 

of natural killer cells and an elevation of regulatory T-cells, which act as a suppressor to 

the immune system. (18) Sleep problems, which are often associated with MDD (19), lead 

to further reduction of natural killer cells and the cellular immune system. (18,20) In 

people with BD many proinflammatory cytokines, like IL-6, IL-1 beta, and TNF-alpha, as 

well as acute phase proteins like CRP are elevated, especially during acute mood phases. 

(21) Additionally, a study (22) has found elevated levels of neutrophil counts in individuals 

with BD compared to healthy controls. Proinflammatory cytokines are also elevated in SZ 

patients. Oxidative stress and altered numbers of circulating lymphocytes are associated 

with SZ. (23) Furthermore, lower lymphocyte numbers were identified in both SZ and BD 

patients compared to controls. (24) Due to these higher rates of physical comorbidities, 

lifestyle factors like smoking and substance use, impaired immune systems, and possibly 

other factors, people with SMI are associated with an up to three times higher mortality 

than the general population and a 13-30 years reduced life-expectancy. (9, 25-27) 

1.3 Severe mental illnesses and infectious diseases 
Individuals with SMI are at a higher risk for contracting infectious diseases. A 

retrospective study (28) done in England, which analyzed the occurrence of pneumococcal 

disease in patients hospitalized for depression, SZ, BD, or anxiety compared with 

individuals with no record of hospitalization for a psychiatric disease, found that 
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individuals hospitalized for a mental disorder had a twofold risk increase for pneumococcal 

disease compared to the controls. When only analyzing people under 60 years old, there 

was an almost threefold risk for the individuals with mental disorders. The study (28) also 

found a twofold risk for severe outcomes like pneumococcal septicaemia and meningitis in 

the individuals with mental disorders compared to people without mental disorders. 

Another study (9) also found a higher prevalence of infectious diseases7, especially 

respiratory tract diseases, like tuberculosis and pneumonia and viral infections like HIV 

and hepatitis C. People with mental disorders have a five to eleven times increased risk of 

infection with hepatitis B (HBV) and C and a higher prevalence of tuberculosis compared 

to the general population. (9) Furthermore, they have higher hospitalization rates and 

mortality from influenza infections. (29) There have been multiple reports of outbreaks of 

infectious diseases in psychiatric facilities, especially of respiratory infections. (30) 

Influenza outbreaks led to a high infection prevalence in psychiatric departments, as eight 

of 26 patients in one unit became symptomatic after one outbreak (31), in addition to a 

high mortality rate, as 13 out of 26 infected patients died in a geriatric psychiatry 

department (32). As individuals with mental illness suffer from both higher infection rates 

and worse outcomes from many viral and bacterial infectious diseases, it can be 

hypothesized that mental illness will also be associated with higher infection rates, more 

severe outcomes, and higher death rates of COVID-19.  

1.4 Severe mental illnesses and COVID-19 
  1.4.1 Increased infection risk 
There are conflicting results regarding the risk for a COVID-19 infection of individuals 

with mental illness. On one hand, multiple studies have identified an increased risk for a 

COVID-19 infection in individuals with mental illness. A case control study (33) using 

data from health records across all 50 states of the United States found a significantly 

increased risk, with individuals with depression and SZ being affected the most. Depressed 

patients had an OR of 7.64 and SZ patients an OR of 7.34 for COVID-19 infection. 

Women and African Americans with mental disorders had higher odds for being infected 

than men and Caucasians respectively. This study group also analyzed the risk for 

individuals with substance use disorder and found a fully adjusted odds ratio (aOR) of 8.7 

for these individuals to contract COVID-19. (34) As substance use is significantly greater 

in the population of the mentally ill than the general population, this risk is relevant for 

individuals with SMI, who also have a substance use disorder. Another study (35) from the 

United States, a retrospective cohort study, which gained access to the data of 69.8 million 
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patients, found an increased risk of 65% of contracting COVID-19 for patients 18 years or 

older that had a mental illness diagnosis in the year prior to the pandemic. The cohorts 

were matched for physical risk factors. Additionally, a study (36) analyzing data from the 

UK Biobank of individuals in England who had a prepandemic diagnosis of a psychiatric 

disorder vs. controls without a diagnosis of a psychiatric disorder, found an OR of 1.44 for 

a COVID-19 infection in individuals with any psychiatric disorder. The risk was highest in 

individuals with depression (OR=1.62), anxiety (OR=1.60), and psychotic disorder 

(OR=1.60).  

On the other hand, a few studies (37,38) have found no difference between the infection 

rates in the mentally ill population versus the general population. A cohort study (37), 

conducted from January to May of 2020 in South Korea, found no correlation between 

mental illness and COVID-19 infections. Similarly, a longitudinal population-based 

register study (38) conducted in Sweden observed no statistical difference between the 

SMI group and the control group.  

These conflicting results could be the result of a possible underrepresentation due to a lack 

of proper diagnosis of the COVID-19 cases in the mentally ill patients. Individuals with 

SMI can experience depression and anhedonia, which might impair them from getting a 

COVID-19 test and they would, as a result, not be registered as a COVID-19 case. There 

could also be cultural differences leading to the different results of the studies, as both the 

American studies and the English study found an increased risk, while the South Korean 

and the Swedish one did not. Nevertheless, there was a significantly increased risk for a 

COVID-19 infection in individuals with mental disorders identified by multiple studies.  

1.4.1.1 Factors associated with the increased risk for infection 
One aspect possibly leading to the greater susceptibility for infectious diseases in 

individuals with SMI is their impaired immune system. In addition, this risk could be due 

to socioeconomic factors. Socioeconomic deprivation is strongly associated with mental 

illness. (39) Many of these individuals live in institutions, where they are more likely to 

come in close contact with other individuals. This can make it difficult for them to practice 

social distancing and increase the transmission of the virus. Individuals with SMI often 

have jobs with poorer working conditions, where the risk for transmission of COVID-19 is 

high. Due to their socioeconomic deprivation, they are also more likely to be homeless or 

live in overcrowded conditions, where it is easier for the virus to spread.  

Furthermore, cognitive defects, which can result from a severe chronic mental disorder, 

could lead to incomprehension of COVID-19 guidelines to stop the spread. (7,40) 
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Symptoms of SMI, like hallucinations and delusions in SZ patients, mania in BP patients, 

as well as lethargy in MDD and BD patients could also result in these individuals not 

following the suggested guidelines and, therefore, have a higher risk of infection. (7,40)   

People with SMI frequently have a lower educational gain (41) and lower health literacy 

(42) than the general population. This might lead to them not understanding the rules, like 

social distancing, mask-wearing, or quarantining, set in place to limit the spread of the 

virus. Furthermore, symptoms of apathy, anhedonia, or hopelessness, especially in patients 

with MDD, might cause them not to follow the guidelines to protect themselves from 

getting infected, even if they are aware of the rules. A study (43) using cross-sectional 

telephone surveys in South India to research the impact of COVID-19 on patients with 

SMI one month after the first lockdown in March 2020 found that of 132 patients, eleven 

patients were not aware the pandemic was going on and twelve did not know of the need to 

quarantine. Additionally, only 28% knew three or more symptoms of the disease and only 

38% knew of precautions to prevent infection. Furthermore, 73.5% were not worried about 

contracting COVID-19, meaning that they were probably less inclined to follow the 

guidelines. In the general population 96% or more acknowledged the need for frequent 

handwashing, social distancing, and quarantining if symptomatic. These factors lead to the 

increased risk of individuals with SMI to become infected with COVID-19, identified by 

multiple studies. 

1.4.2. Course and mortality 
Other than the worse outcomes observed in individuals with SMI from other infectious 

diseases (28,29,32), these individuals also have multiple of the risk factors associated with 

severe COVID-19 outcomes. Many of the comorbidities and life-style choices, like 

smoking, that were proven to be higher in individuals with SMI (8-10,14,15), are risk 

factors for a worse COVID-19 outcome, further strengthening the hypothesis, that the 

severity and mortality rate of COVID-19 would be higher in this group of people. 

However, neither the CDC, nor the systematic review by Rod and colleagues (4) listed 

SMI as a risk factor for a severe outcome or death due to a COVID-19 infection, even 

though many studies (33,36-38,44,45) have found both an increase in mortality and an 

increase in severe outcomes and complications due to COVID-19 infections in people with 

SMI. The previously mentioned case control study (33), which analyzed health records 

from across the United States, found a mortality rate of 8.5% for COVID-19 patients, 

which had a recent diagnosis of a mental disorder, compared to only a 4.7% mortality rate 

among COVID-19 patients without mental disorders. The hospitalization rate was also 
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significantly higher with 27.4% in patients with mental disorders vs. 18.6% in patients with 

no mental disorder. The South Korean cohort study (37) identified an aOR of 1.29 for a 

severe outcome from COVID-19 and an aOR of 1.38 for death from a COVID-19 infection 

in patients with mental illnesses. The risk for a severe outcome was even higher in patients 

hospitalized in a psychiatric ward (OR=2.22) and when stratified by the severity of the 

mental illness (OR=3.94). The UK Biobank study (36) found an OR of 1.55 for 

hospitalization due to a COVID-19 infection in the cases with psychiatric disorders. The 

risk was higher for patients with depression or anxiety (OR of 1.70 for both) than for 

patients with psychotic disorder (OR of 1.47). The OR for death was 2.03 for patients with 

psychiatric disorder overall. Patients with psychotic disorder had a higher risk (OR=3.50), 

than patients with depression (OR=2.68) or anxiety (OR=1.89) of dying due to a COVID 

infection. Additionally, the Swedish study (38) found a twofold increased risk of death due 

to COVID-19 in the SMI group compared to the control group. When only the individuals 

over 60 years were analyzed, the SMI group had an over four times increased risk of dying 

compared to the control group. Interestingly, when the analysis was done on individuals 

who had neither hypertension, cardiovascular disease, DM, or chronic respiratory disease, 

a threefold increase of COVID-19 associated death was found in the individuals with SMI, 

which was higher than the overall risk found in this study. This shows that these medical 

comorbidities did not lead to the increased mortality rate in this group.  

In the previously mentioned South Korean study (37), the ORs were also adjusted for 

clinical characteristics, meaning that any increased rates of comorbidities in the mentally 

ill group was not the sole reason for the higher rates of severe outcome and death. In the 

English study (36), after adjusting for somatic comorbidities, the ORs of the mentally ill 

population for being hospitalized or dying from COVID-19 decreased a little from the 

aforementioned ratios, but the risk was still significantly higher than that of the general 

population. A cohort study (44) executed in New Haven, USA between February and April 

2020 identified an unadjusted hazard ratio (HR) of 2.3 for the patients with psychiatric 

disorders of dying from COVID-19. After adjusting for both demographic characteristics 

and physical comorbidities, the HR was 1.5, remaining significant. Another retrospective 

cohort study (45) conducted at the New York University between March and May 2020, 

however, found that only SZ was associated with a significant increase in COVID-19 

related mortality, but did not find a correlation between mortality and mood disorders or 

anxiety after fully adjusting for demographic and medical risk factors. Overall, these 

studies have shown that mental disorders are associated with a higher risk for a severe 
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outcome, hospitalization, and death due to COVID-19. This risk remained significant even 

after adjusting for physical comorbidities, of which some have been identified as risk 

factors for a severe outcome, and for demographic characteristics, like age, sex, and 

income. Other factors than the increased physical diseases in individuals with SMI, 

therefore, must play a role in the elevated risk of this group.   

1.4.2.1. Factors that amplify the risk of severe outcome/death 
Individuals with SMI are more often socially isolated due to stigmatization, negative 

symptoms of their disorders like depressive states and positive symptoms like 

hallucinations, which might lead to alienation from other people. (46) This social isolation 

might result in these individuals receiving either delayed or no care when their condition 

from a COVID-19 infection worsens and as a result could lead to an increased mortality 

rate. Stigmatization towards people with SMI also leads to an undertreatment of physical 

diseases in this group, as their symptoms are often not taken seriously, which could lead to 

delayed care in the infected and a worsening of their illness. (47) Another important factor 

that increases the risk for a severe outcome or death due to a COVID-19 infection in 

people with SMI is their impaired immune system. The previously mentioned literature 

review about factors that influence the severity of a COVID-19 infection by Rod and 

colleagues (4) identified heightened CRP, IL-6, and neutrophile count, as well as lower 

lymphocyte counts as risk factors. All of these occur in patients with SMI due to their 

altered immune systems. (17-24) 

A severe COVID-19 infection is characterized by a “cytokine storm”, which is a release of 

high levels of cytokines into the circulation, with the ability to cause damage in multiple 

organs. It is believed to be triggered by an “imbalance in immune-system regulation”. (48) 

Heightened CRP levels have also been identified as a biomarker to predict a “cytokine 

storm”. (48) The altered levels of many immune cells and heightened numbers of cytokines 

in individuals with SMI (17-24) demonstrate that an imbalance in the immune systems of 

these individuals exists. As CRP levels are also elevated in these individuals (21), a 

“cytokine storm” could be provoked and worsen the outcome in case of a COVID-19 

infection. This shows that SMI by itself is an important risk factor for severe outcomes and 

mortality in COVID-19 patients.  

Some of the medication that are prescribed to individuals with SMI can also influence 

immune system function and potentially lead to a worsening state in the COVID-19 

infected. A study (49) done on mice found a deregulation of both the acute and adaptive 

immune responses in mice treated with Risperidon, an antipsychotic used in the treatment 



 

10 
 

of SZ, BD, and depression. Clozapine, another antipsychotic, can cause blood dyscrasia, 

most importantly agranulocytosis. (50,51) Tricyclic antidepressants can also, in rare cases, 

lead to agranulocytosis. (50) Interestingly, another class of antidepressants, selective 

serotonin reuptake inhibitors (SSRIs), have been proposed as a possible treatment for the 

coronavirus disease. (52) This is due to the fact, that SSRIs prevent the elevation of 

inflammatory cytokines and could help in averting a “cytokine storm”. The mood 

stabilizers Lithium and Carbamazepine also effect the immune system. Lithium generally 

stimulates the production of white blood cells, while Carbamazepine leads to a reduction in 

their number. (50) A case-control study (53) found that benzodiazepines were associated 

with an increased risk for pneumonia and death from community acquired pneumonia 

perhaps due to their activation of the GABAA receptor in immune cells. It is possible that 

they could also lead to an increase in death from COVID-19. Therefore, it is important to 

evaluate the current medication in mentally ill COVID-19 patients.  

Smokers are more prevalent among the group of mentally ill individuals than the general 

population. (14,15) Smoking is listed as a risk factor for a severe outcome of a COVID-19 

infection. (4) SARS-CoV-2 uses the angiotensin-converting enzyme 2 (ACE2) to enter the 

cells and cause infection. (54) It has been shown that the expression of ACE2 is increased 

in bronchial epithelial cells in current smokers. (54) This makes it easier for the virus to 

enter the cells in current smokers. In addition, smoking is associated with the promotion of 

lung inflammation with increasing number of proinflammatory cytokines (54), which 

might also increase the risk for a “cytokine storm” in a COVID-19 infection. All these 

factors could accumulate to result in the heightened mortality and increased number of 

severe outcomes in individuals with SMI, even after having adjusted for medical 

comorbidities.  

1.4.3. Increased risk for psychiatric symptoms 
Not only do SMIs increase the risk for COVID-19, an infection with COVID-19 heightens 

the risk for psychiatric symptoms as well. There has been a large number of cases, in 

which psychiatric symptoms were observed during and after a COVID-19 infection in 

patients. (35,55-60) These include symptoms of depression, anxiety, somatization, 

insomnia, as well as posttraumatic stress symptoms (PTSS) and obsessive-compulsive 

symptoms. A smaller, but still significant percentage of people with no prior psychiatric 

disorder, were even diagnosed with anxiety or depressive disorder in a span of 90 days 

following infection with SARS-COV2. (35,58) 



 

11 
 

There have been multiple mechanisms proposed of how the coronavirus can cause 

neuropsychiatric symptoms. The virus could reach the brain either retrogradely through the 

olfactory nerve or systemically through the blood brain barrier (BBB). (61) However, in 

only a few individuals with neuropsychiatric symptoms, the virus has been detected in the 

cerebral spinal fluid. (62) Other mechanisms are hyperinflammation and immune cell 

reactions induced by the virus. (58,61) During a “cytokine storm”, the proinflammatory 

cytokines, especially IL-6, could lead to a dysfunction of the BBB (61) and result in 

infiltration of the brain with immune cells (58) which could cause psychiatric symptoms. 

The coronavirus also leads to a hypercoagulable state, which could affect the 

cerebrovascular system and lead to a stroke. (61) In fact, a stroke is the most common 

neurological display related to a COVID-19 infection seen in hospitalized patients. (61) As 

stroke is a risk factor for depression (63), this could also lead to the psychiatric 

manifestations, especially depressive symptoms, in COVID-19 patients. Most patients 

studied, who had psychiatric symptoms following a COVID-19 infection, had no previous 

mental illness or it was not specified. However, a COVID-19 infection could also lead to 

these symptoms in individuals with previous psychiatric diagnosis and, therefore, result in 

a worsening or exacerbation of their state. (64) 

A study (65) conducted in China during the first lockdown in February 2020, found that 

psychiatric patients were significantly more likely to experience a greater number of 

depressive symptoms, anxiety, stress, insomnia, and PTSS compared to healthy controls. 

Additionally, a recent literature review (66) showed that individuals with SMI, especially 

with AD, experienced more symptoms of depression, anxiety, and stress during the 

pandemic than HC. Therefore, not only an infection, but also the lockdown measures put in 

place due to the pandemic put mentally ill individuals at risk for an increase in their 

psychiatric symptoms.  

1.5. Vaccinations 
A successful prevention against many infectious pathogens is a vaccine. Diseases, like 

smallpox and polio have been successfully eliminated and childhood illnesses like 

haemophilus influence have seen a large reduction in morbidity after the implementation of 

vaccines against them. (67) One study (68) found the risk of dying from pneumonia cut 

almost in half (aOR=0.599) in elderly individuals, who received the pneumococcal 13-

valent conjugated vaccine. After implementation of the national vaccination program for 

HBV in Korea, the prevalence of the disease decreased from 6-8% to 2-3% in Korean 

children. (69) The influenza vaccination led to a significant reduction in hospitalization 
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due to pneumonia and influenza in elderly individuals (70,71) and a significant decrease in 

influenza illness and influenza related hospitalization and death in nursing home residents. 

(72) Vaccinations, therefore, might reduce this increased risk for infection of many 

illnesses in the mentally ill population.  

In December 2020, the first vaccines against COVID-19 were approved. In March 2021, 

the European Medicines Agency (EMA) authorized the fourth COVID-19 vaccine Janssen, 

developed by Johnson and Johnson, to be used in the European Union. This vaccine 

follows the already approved Biontech/Pfizer, Moderna, and AstraZeneca COVID-19 

vaccines. 

Vaccines are substances meant to stimulate one’s immune system and to prepare it in case 

of infection with a harmful pathogen. The vaccine contains antigens of the specific kind of 

pathogen it protects against, which initiate the adaptive immune response, without causing 

the actual infection. T-lymphocytes, which are highly specific to that antigen, and B-

lymphocytes, which turn into plasma cells to produce highly specific antibodies, are 

activated by the vaccine. After the immune stimulus is gone, a few of these cells remain as 

memory cells, which can rapidly reactivate and mount a successful immune response in 

case of an infection with the same pathogen. (73) 

There are many different types of vaccines for many different pathogens. Live-attenuated 

vaccines are produced from pathogens, more often viruses than bacteria, that have been 

weakened or altered, so that they cannot cause the actual disease. They are highly effective 

and often require only one or two doses to reach long-term immunity. However, they can 

cause symptoms of the disease after vaccination, although these are usually much milder 

than of the actual infection. Some examples of live-attenuated vaccines are the measles, 

mumps, and rubella (MMR) vaccines, as well as the varicella vaccine. Some intranasal 

influenza vaccines are also live-attenuated.  

Another type of vaccine is the inactivated vaccine, which are made by inactivating the 

pathogens, so that they cannot cause any symptoms of the disease and are safer than the 

live-attenuated vaccines. The hepatitis A, pertussis, rabies, and inactivated polio vaccines 

are all inactivated vaccines. Subunit vaccines, on the other hand, are made of only parts of 

the pathogen, like proteins, polysaccharides, virus-like particles (VLPs) or of toxins made 

by the pathogen. They, therefore, cause even less adverse reactions than the inactivated 

vaccine, however, they do not stimulate the immune system and provide immunity as 

strongly as the two previous types of vaccines.  
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Protein vaccines, like seasonal influenza vaccines and the hepatitis B vaccine, toxoid 

vaccines, like the diphtheria and tetanus vaccine, VLPs, like the human papillomavirus 

(HPV) vaccine, and polysaccharide vaccines, such as the pneumococcal and haemophilus 

influenza vaccine, are all examples of different subunit vaccines. (73)  

A very new form of vaccine is a mRNA vaccine, in which the mRNA codes for proteins of 

the pathogen. The mRNA is then translated into the protein and an immune response can 

be mounted. (74) The COVID-19 vaccines by Pfizer/ BioNTech and Moderna are both 

mRNA vaccines. (75) 

Viral vector vaccines, a combination of both live-attenuated and subunit vaccines, are 

another new vaccine form. Using a modified form of a virus, like retroviruses and 

adenoviruses, they deliver the genetic code for an antigen of the pathogen, into body cells. 

This antigen can then trigger an immune response, when manufactured by the cell into a 

protein. (73,76) The Oxford/ AstraZeneca and Johnson & Johnson’s Janssen COVID-19 

vaccines are both viral vector vaccines. (76) 

These vaccine types are illustrated further in figure 1, which is a graphic from the Open 

University. (77) 

 

Figure 1: Five different strategies for producing an anti-viral vaccine (77) 
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1.5.1 Vaccine response 
Many of today’s vaccines protect against diseases by stimulating the formation of 

antibodies, known as humoral immunity, but some also stimulate the cell-mediated 

immunity, resulting in a T-cell response. (78) Antibody titers, which measure the number 

of antibodies to a specific antigen present in a person’s blood, are correlates of protection 

of the vaccines and are therefore an easy way to determine if a person is immune to a 

disease. (79) For example, a Hepatitis A antibody titer of 10 mIU/mL protects against the 

hepatitis A virus in almost all cases. (80) It is not guaranteed, though, that an individual 

will reach immunity after receiving the recommended doses of a vaccine.  

There are many factors that can influence a vaccine response and the maintenance of 

protective antibody levels in a person. One important intrinsic factor is age. Both newborns 

and the elderly generally have lower antibody responses after vaccinations. (81) 

Furthermore, the antibody levels decrease at a faster rate in older individuals. Sex has also 

been shown to have an effect, as females generally have higher antibody responses to 

many vaccines than males. (81) Genetics can also influence one’s ability to mount 

antibody responses to vaccines. (81) Comorbidities, like celiac disease and DM in children 

and chronic kidney and liver disease in adults, have been associated with a lower antibody 

response. (81) Behavioral factors, like chronic psychological stress, less sleep, and 

smoking have been shown to have mostly negative associations with antibody formation 

after vaccination. (81) Acute stress, on the other hand, has been shown to have enhancing 

effects on both the innate and adaptive immune system and lead to long lasting immunity 

after vaccination. (82)  

1.5.1.1 Stress and vaccine response 
Social stressors can upregulate immune response genes, which when activated lead to a 

release of proinflammatory cytokines. (83) In addition, stress activates the sympathetic 

nervous system (SNS) and the hypothalamic-pituitary-adrenal (HPA) axis, which leads to 

the release of glucocorticoids, like cortisol. (84) Glucocorticoids normally work as a 

negative feedback and suppress the immune response genes, stopping the release of the 

proinflammatory cytokines and therefore, having an anti-inflammatory effect. The 

constantly elevated cortisol in chronic stress, however, can lead to glucocorticoid 

insensitivity, eliminating the anti-inflammatory effect of glucocorticoids, and leading to a 

persistent proinflammatory state. (83,85) This excessive inflammation leads to an aging of 

the immune system or “immunosenescence” and the immune system starts to lose the 

ability to “reshape” to deal with the stressors. (86) Chronic stress and cortisol are also 
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associated with a reduction in the number of B-lymphocytes in the blood stream. (87,88) 

Both the chronic proinflammatory state, as well as the changes in B-lymphocytes could 

alter and impair the immune response to vaccines and result in lower antibody titers in 

individuals experiencing chronic stress. (78) As previously stated, the mental disorders 

MDD, SZ, and BD are also characterized by an increase in pro-inflammatory cytokines, 

most notably IL-6 and TNFa, and an impaired adaptive immune system. Additionally, 

mental disorders, especially MDD, are associated with an activation and dysregulation of 

the HPA axis, with cortisol being elevated. (89-91) 

Stress has even been linked to the development, progression, and worsening of MDD. 

(83,85,92) Proinflammatory cytokines have been shown to induce “sickness behavior”, 

which is characterized by lethargy, anhedonia, sleep disruption, and loss of appetite as 

response to an infection. (93,94) These symptoms are very similar to the symptoms, 

individuals with MDD experience, suggesting that proinflammatory cytokines, which are 

elevated in stress, are involved somehow in the development of depression. (85) 

Furthermore, these cytokines activate the kynurenine pathway, which results in a serotonin 

reduction and could lead to depression. (85) 

The chronic inflammatory state in mental disorders and chronic stress has also been related 

to dysfunctions in many bodily systems. The excessive inflammation correlates with 

cardiovascular disease, insulin resistance and DM type 2, obesity, and osteoarthritis (92), 

providing another explanation for the increased rate of comorbidities in people with SMI. 

Due to the immune profiles being very similar in individuals with chronic stress and 

individuals with SMI, it can be hypothesized that just like chronic stress, mental disorders 

can impair the immune response to vaccines and result in lower antibody titers than in 

healthy individuals. 

  1.5.2 Vaccine side effects 
Vaccine adverse events can range from mild local symptoms, like pain or swelling at the 

injection site, to moderate systemic symptoms, like fever or drowsiness, to severe 

reactions, like febrile seizures, immune thrombocytopenic purpura, intussusception, or 

serious allergic reactions. (95) Although, mild reactions to vaccines are common, severe 

side effects are very rare. (95) 

Vaccines are an inflammatory stressor and lead to an increase in proinflammatory 

cytokines. (96) These cytokines can lead to “sickness behavior” and subjective side effects 

after vaccination, like pain, swelling, headache, or fever. (93,94,97) It has been shown that 

local reactions were heightened in women who had a greater increase in TNF-a and 
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macrophage migration inhibitory factor (MIF) after influenza vaccination. (98) MIF has 

proinflammatory properties and functions in both the innate and adaptive immune system. 

(99) Additionally, systemic symptoms were increased in women who had marginally 

higher IL-6 before vaccination and higher MIF post-vaccination. (98) As individuals with 

mental disorders already have increased proinflammatory cytokines and will possibly see 

greater inflammation after vaccination, they might experience more side effects. 

1.6 Research aims 
At the beginning of the vaccination process in early 2021, supplies of the COVID-19 

vaccines were limited and, as a result, groups with heightened risk for severe outcomes in 

case of an infection were being prioritized in the vaccination process. As individuals with 

SMI have an increased risk, they too should have been prioritized, which has also been 

argued by DeHert and colleagues. (100) However, up to February 2021 only eight out of 

20 countries in Europe specifically mentioned mental illness in their vaccine strategies for 

COVID-19. (101) Of those, only Germany, the Netherlands, Denmark, and the UK 

prioritized outpatients with SMI in the vaccination process. (101) It is not enough to 

prioritize these individuals, though.  

Individuals with SMI have been shown to have greater difficulties in accessing health care 

than healthy individuals. One study (102) reports two to seven times increased odds for 

experiencing barriers to the access of health care for individuals with MDD, BD, or SZ. 

The individuals with BD and SZ were also significantly less likely to have a primary health 

care physician than controls. (102) Barriers that these individuals experience are 

stigmatization and discrimination, cognitive deficits or symptoms of the SMI that could 

prevent them from seeking care, tendency of physicians to focus on mental health rather 

than physical health, poor communication between the patient and physician, inadequacies 

in being able to handle both behavioral and emotional problems in people with SMI, 

financial barriers, and lack of health insurance. (103) These barriers could also hinder 

people with mental disorders in receiving preventative care including vaccinations and, as 

a result, the vaccination prevalence in this group might be lower. In order for these people 

to receive a COVID-19 vaccination, they need to be reached and barriers that might 

prevent them from getting vaccinated need to be overcome.  

It is also questionable, if their altered immune systems will be able to mount a sufficient 

antibody response after vaccination, that provides enough protection from a COVID-19 

infection. Furthermore, possible interactions between psychotropic drugs and the COVID-

19 vaccinations are of concern.  
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As there was limited data available at the time of research in January 2021, regarding the 

COVID-19 vaccine specifically, a literature search was conducted to find data on general 

prevalence rates of vaccinations, antibody production, and side effects after vaccinations 

and interactions with psychopharmaceuticals in people with mental disorders. 

In addition, individuals with SMI need to be willing to receive the vaccine. Therefore, an 

online survey study was conducted at the institute for Psychiatry and Psychotherapeutic 

Medicine of the Medical University Graz in April to May 2021 to receive data on the 

willingness to be vaccinated, COVID-19 vaccination rate, view on the vaccine, and side-

effects that occurred after vaccination in patients with mental disorders. We hypothesized 

that the willingness and the vaccination rate would be lower in people with SMI, as well as 

them experiencing more subjective side effects.  

1.7 Publications  
The findings of the literature review were presented in two reviews. The paper “Outcomes 

associated with different vaccines in individuals with bipolar disorder and impact on the 

current COVID-19 pandemic- a systematic review” by Reininghaus et al. (104) has been 

accepted and published in the European Neuropsychopharmacology. This paper discussed 

the articles found in the literature review, which focused on effects of vaccines in people 

with bipolar disorder. My part in this publication was the literature search, as well as 

reviewing and giving feedback on the manuscript. The second paper "Severe mental 

disorders and vaccinations – a systematic literature search" by Bonkat, Fellendorf et al. 

(105) has been accepted and published in the World Journal of Biological Psychiatry. In 

this paper we focused on all the relevant articles discovered in the literature search and, 

therefore, on vaccination prevalence rates, effects of vaccines, and interactions with 

psychopharmaceuticals in individuals with mental disorders. In addition to the research, I 

took part in the writing process for this review as a shared first author.  

The findings of the survey study were discussed in the paper “Willingness to be vaccinated 

against COVID-19 is equal in individuals with affective disorders and healthy controls” by 

Fellendorf et al. (106), which is currently in major revision in the Journal Vaccine: X. For 

this paper, I helped with the construction of the questionnaire, as well as the data gathering 

process and reviewing of the manuscript.  
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2. Methods 
2.1 Literature review- Vaccinations in individuals with severe mental 

illness 
The database Pubmed was systematically screened for relevant papers by two researchers 

(Bonkat N. and Fellendorf F.) with the search terms “Vaccin*” AND (“Depress*” OR 

“Schizophrenia” OR “Bipolar” OR “Mania” OR “Manic”) in January 2021. With the 

additional [tw] all publications where the keywords were cited in title, abstract, MeSH 

terms, and MeSH subheadings were shown and searched. To identify potentially missed 

studies, the bibliographies of found studies and reviews were screened. Studies in English 

or German language that focused on vaccination rates, efficacy, antibody production, or 

seroprevalence after vaccination, side effects and psychiatric outcomes after vaccination, 

and interactions with psychotropic medications in individuals with the mental disorders 

SZ, depression, or BD were included, as well as studies focusing on the vaccination rates 

of mothers with mental disorders. Studies that focused on maternal infection in pregnancy, 

prenatal infections, studies on animals, and preclinical studies were excluded. The reviews 

were searched for additional studies, but the review itself was not included.  

2.2. Survey on COVID-19 vaccination willingness of individuals with 
affective disorder  

2.2.1. Procedure and Participants 
The online survey was conducted at the Medical University of Graz, Department of 

Psychiatry and Psychotherapeutic Medicine. It was sent out via email using the software 

limesurvey from April 28th to May 20th, 2021. Participants were either former or current 

inpatients with a diagnosed affective disorder according to the International Statistical 

Classification of Diseases and Related Health Problems (ICD)-10 or healthy controls (HC) 

recruited via written invitation or word of mouth. HC included medical students, clinical 

staff, and circle of acquaintances. The participation in the study was voluntary and survey 

answers were anonymous. All participants were of legal age and gave their informed consent 

online before participation. The study has been approved by the local ethics committee 

(Medical University of Graz, Austria; EK-number: 33-229 ex 20/21) in compliance with the 

current revision of the Declaration of Helsinki, ICH guideline for Good Clinical Practice and 

current regulations. See the annex for the full survey. In total, 165 individuals completed the 

survey and 181 individuals started or opened the survey but did not complete it. Of these, 

we included 59 patients with AD and 59 HC who were matched for age and sex in the 

investigation. Individuals with the psychiatric diagnoses’ psychotic disorders, personality 
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disorders, and addictive disorders were excluded due to the number of individuals with these 

disorders being too small. Of the individuals with AD, 26 were diagnosed with MDD and 

33 with BD. Each group included 41 females and 18 males.  

Inclusion criteria were psychiatric patients with current severe, moderate, or light symptoms, 

as well as remitted patients, who retained the power of judgement and critic. Individuals 

without psychiatric illness were included for controls. The participants were at least 18 years 

of age. 

Exclusion criteria were refusal to give informed consent, other current severe brain organic 

diseases like delirium or brain tumor, past severe traumatic brain injury, as well as moderate 

to severe dementia.  

2.2.2. Materials 
The self-constructed questionnaire, which can be viewed in the annex, was in German 

language and collected data on sociodemographic variables, like age, sex, profession, and 

education status, as well as medical history like current or former psychiatric or somatic 

illnesses and whether they smoked.  

Further, individuals were asked whether they had been tested positive for COVID-19 in the 

past or were currently infected, how they would subjectively rate their knowledge about the 

COVID-19 vaccines, their COVID-19 vaccination status (vaccinated?, reason for receiving 

vaccine? which vaccine?, any side effects), and whether they had an opportunity to get 

vaccinated in the past, but refused. The variable of the survey willingness to vaccinate in 

general was calculated by taking the mean of eight items using a five-point likert scale (0 = 

disagree, 1 = rather disagree, 2 = neutral, 3 = rather agree, 4 = agree). Of these eight items, 

four reflected a high willingness to vaccinate when answered with a higher number. These 

were: “the benefit of vaccinations clearly outweighs the risk”; “vaccinations offer good 

protection for the general population”; “I get vaccinated against tick-borne encephalitis 

regularly”; “I get vaccinated against influenza regularly”. For the other four statements, 

which were “the risk of immediate side effects from vaccinations clearly outweighs the 

benefits”; “the risk of long-term side effects of vaccinations clearly outweighs the benefits”; 

I see little benefit for the general population”; “I am concerned that vaccinations interact 

with other medication that I take”, a higher number reflected a lower willingness to get 

vaccinated. These were therefore recoded. Internal consistency was given for the items of 

this scale, shown with a Cronbachs alpha of .85.  

The same method was used to contruct the main variable willingness to be vaccinated against 

COVID-19. The mean of nine items, which had a five-point likert scale option (0 = disagree, 
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1 = rather disagree, 2 = neutral, 3 = rather agree, 4 = agree) was calculated. These nine items 

were : “the benefit of the COVID-19 vaccination clearly outweighs the risk”; “the risk of the 

vaccination clearly outweighs the benefits” (recoded); “I want to prevent a personally serious 

COVID-19 course with a vaccination”; I might want to help protect others with my own 

vaccination”; “I am concerned that the vaccination will interact with other medication that I 

take” (recoded); “It takes little effort for me to get vaccinated”; “I generally do not see any 

benefit in vaccinations” (recoded); “I will mainly get vaccinated because relatives advise me 

to do so”; “I will mainly get vaccinated because doctors advise me to do so”. The final two 

statements which assessed whether the individual would get vaccinated if they receive advise 

or a recommendation from someone else, implied extrinsic motivated willingness to get 

vaccinated, while the rest implied internal motivated willingness. Individuals could also 

share other reasons for or against getting vaccinated in a free text. Again, internal consistency 

was given for the items on the scale (Crohnbach’s alpha=.86). 

To determine the hesitancy of participants towards getting vaccinated, the following 

questions were asked: “How likely is it that you will be vaccinated against COVID-19 as 

soon as you get the chance?”; “How likely is it that you will be vaccinated against COVID-

19 within the next year?”; “How likely is it that you will be vaccinated against COVID-19 

within five years?”. These questions could be answered using a scale from 0 to 100%. 

Additionally, individuals were asked, if they liked to wait to get vaccinated and when 

answered with yes, the following statements were asked with a five-point Likert scale option 

(0 = disagree, 1 = rather disagree, 2 = neutral, 3 = rather agree, 4 = agree): “I am worried 

about immediate side effects”; “I am worried about long-term side effects”; “I currently see 

no personal benefit as I have already had COVID-19”; “I do not see personal benefit as I am 

not expecting a severe COVID-19 course”; “I currently do not see a personal benefit as I 

generally do not see any benefits in vaccinations”; “I fear that the vaccination will not be 

effective against infection but only against severe COVID-19 courses and I personally do 

not expect this”; “It is too difficult to get the vaccination”; “Vaccine development was faster 

than other vaccine approvals”; “In my opinion the vaccines have not been tested enough”; 

“other reasons”.  

2.2.3. Statistical analyses 
The statistical analysis was conducted using the IBM Statistical Package for Social Sciences 

(SPSS) version 25. Differences between the two groups AD and HC were assessed using the 

Chi-square test for nominal data. For metric data, the differences, or lack thereof, were tested 

for using t-tests. This pertained mainly to the willingness to be vaccinated in general and 
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against COVID-19. To assess the underlying structure of the willingness to be vaccinated 

against COVID-19 items, an exploratory principal axis factor analysis was used. Two factors 

were obtained which were the intrinsic and extrinsic motivated willingness. For both factors, 

t-tests were used to assess the differences between the AD and HC group. Error probabilities 

below .05 were accepted. 

Values of the item analysis including item difficulty and item discrimination values for the 

variable willingness to be vaccinated against Covid-19 can be found in Table 2.  

 

Table 2: Item analysis of the variable willingness to be vaccinated against COVID-19 

Variable                  Item Difficulties Item 
Discrimination 

Item 1: Benefit outweighs risk 

Item 2: Risk outweighs benefit (recoded) 

Item 3: Prevention of a serious COVID-19 course 

Item 4: Help protect others with own vaccination 

Item 5: Concerned of interaction with other 
medication (recoded) 

Item 6: Little effort to get vaccinated 

Item 7: Mainly because relatives advise 

Item 8: Mainly because doctors advise 

Item 9: Generally no benefit in vaccinations 
(recoded) 

84.50 

66.36 

80.75 

84.00 

81.97 

 

84.50 

20.50 

30.50 

90.59 

.66 

.47 

.72 

.74 

.38 

 

.63 

.22 

.36 

.65 

Note. N = 118. Item coding from 0 to 4.  

 

The suitability of the data for the exploratory principal axis factor analysis across all items 

of the willingness to be vaccinated against COVID-19 variable, was assessed in advance. 

The Kaiser-Meyer-Olkin (KMO) criterion verified an adequate sample for carrying out the 

analysis (KMO = .83), and all KMO values for the single items were greater than .53, thereby 

above the acceptable threshold-value of .50. Bartlett’s test of sphericity indicated that 

correlations between all items were adequate for factor analysis (χ2(36) = 514.37, p < .001). 

An initial analysis was administered to obtain eigenvalues for each factor. Kaiser’s 

eigenvalue extraction criterion and the scree plot suggested the extraction of two factors 

(intrinsic and extrinsic motivated willingness to be vaccinated against COVID-19), which 

explained 56.09 % of the total variance. Table 3 shows the unrotated factor loadings. Normal 



 

22 
 

distribution was not given for the factor of internal and external motivated willingness, so 

the following analyses regarding this factor were calculated with 95%-BCa Bootstrapping 

confidence intervals. 

Table 3: Unrotated factor loadings for willingness to be vaccinated against COVID-19 items 

Variable                  Factor loading  
 Factor Internal 

Motivation 
Factor 
External 
Motivation 

Item 1: Benefit outweighs risk 
Item 2: Risk outweighs benefit (recoded) 
Item 3: Prevention of a serious COVID-19 course 
Item 4: Help protect others with own vaccination 
Item 5: Concerned of interaction with other 
medication (recoded) 
Item 6: Little effort to get vaccinated 
Item 7: Mainly because relatives advise 
Item 8: Mainly because doctors advise 
Item 9: Generally no benefit in vaccinations 
(recoded) 

.81 

.58 

.86 

.82 

.50 
 
.75 
.16 
.33 
.75 

-.10 
-.17 
-.01 
-.02 
-.21 
 
-.06 
.74 
.71 
-.11 

Note: Extraction method = Principal axis factoring   
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3. Results 
3.1. Literature review- Vaccinations in individuals with severe mental illness 
The literature search found 44 results, which met the inclusion criteria. Two of those were 

excluded due to them being reviews. 19 studies focused on vaccination prevalence rates, 

four studies on vaccination rates of children of mothers with mental disorders, one study 

on the willingness of SZ patients to be vaccinated, 16 studies on effects of vaccines in 

individuals with mental disorders, and two studies on interactions between vaccinations 

and the psychotropic medication clozapine. See figure 2 for more details on the screening 

process. 

 

 

Figure 2: Screening process for literature search 
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3.1.1. Prevalence rates 
There was one study found, which investigated the willingness to vaccinate in SZ patients, 

as well as 19 studies which researched the prevalence rates of different vaccinations in 

people with mental disorders. Additionally, four studies looked at vaccination rates in 

children of mothers with mental illnesses.  

3.1.1.1 Lower willingness to vaccinate in schizophrenic patients compared to 
controls 
A cross-sectional questionnaire study (107) conducted in Australia investigated the views 

of patients with SZ on protective measures against the swine flu compared to controls. 

74.2% of the SZ patients were at least moderately willing to be vaccinated, compared to 

80.1% of controls, resulting in a significantly reduced OR of 0.41 for willingness to be 

vaccinated when having SZ. Barriers to vaccination, which were reported significantly 

more often by subjects with SZ than controls, were concerns about side effects, cost of the 

vaccine, and difficulties with transportation to the clinic.  

3.1.1.2 Lower vaccination rates in people with mental disorders compared to 
controls 
A total of eight studies, of which six were conducted in the US, one in South Korea, and 

one in Great Britain, reported lower vaccination rates in people with mental disorders. A 

cross-sectional survey study (108) conducted via face-to-face interviews in the Los 

Angeles area on African Americans who were at least 65 years of age, found an OR=0.92 

for people having a higher number of depressive symptoms to have received an influenza 

vaccination in the past year. Additionally, a survey study (109) carried out in the US used 

data from the National Behavior Risk Factor Surveillance System, found an OR of 0.81 for 

participants aged 18 or older with poor mental health to receive an influenza vaccination. 

Contrarily, when comparing depressed and nondepressed individuals, they calculated an 

OR of 1.29 for depressed participants to receive the influenza vaccination. Another survey 

study (110) from the US, that used data from the 1999 National Health Interview Service, 

determined an OR of 1.24 for depressed patients to have failed to receive the influenza 

vaccination. The odds for depressed individuals who were not treated was even higher 

(OR=1.51). Interestingly, the odds decreased for patients receiving specialty treatment 

(OR=1.11). Patients with primary care treatment were less likely than nondepressed to 

have failed to receive the vaccination (OR=0.95). Another American study (111) used data 

from 1998 to 1999 of veterans who had medical diagnoses like COPD or DM and made at 

least three outpatient visits to a general or specialty medical clinic in the past year. This 
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study found an OR of 0.95 and an OR of 0.90 for individuals with psychiatric disorders to 

receive the pneumococcal and the influenza vaccine respectively. Furthermore, an OR of 

0.70 to receive the influenza vaccination for individuals with psychological distress was 

found by Thorpe and colleagues (112), who analyzed data from the Medical Expenditure 

Panel survey in the US of individuals aged 65 years or older. Psychological distress 

includes depressive symptoms and individuals were characterized with high psychological 

distress if they had a score below 42 on the Mental Component Summary score of the SF-

12. A cross-sectional study (113) conducted in an outpatient psychiatric clinic for severely 

mentally ill patients in Alabama, measured an influenza vaccination rate of 28.4% in this 

group, compared with a rate of 40.9% in the general population. The odds of the 

psychiatric patients to receive a flu shot was increased significantly, however, when having 

a recommendation from their healthcare provider (OR=4.12).  

The South Korean study (114) found an inverse association between depressive mood and 

influenza vaccination receipt in adolescents with asthma (OR=0.77). Finally, the British 

study (115), which analyzed data from the UK Medical Research Council of people aged 

74 years and older between 1995 and 2000, found a significant negative association 

between depressive symptoms in women and influenza vaccination. 61.2% of women with 

a score over 5 on the Geriatric Depression Scale (GDS), 59.2% with a GDS of 4-5, and 

66.6% with a lower GDS lower than 4 were vaccinated (p=0.034). This study, however, 

did not detect a statistically significant association between the GDS score in men and their 

influenza vaccine receipt, even though there was a negative trend between the scores and 

the vaccination rates. One study (116) reported both lower and higher vaccination rates for 

specific vaccinations. This study measured lower rates of the pertussis, Hepatitis A, 

Hepatitis B, and MMR vaccines in 392 individuals with severe and persistent mental 

illness (SPMI) in the US compared to the general population, but higher vaccination rates 

of the influenza and pneumococcal vaccine in this group. 

Additionally, three studies found lower odds for children of mothers with mental disorders 

to be vaccinated. Turner and colleagues (117) observed an OR of 4.92 for mothers with 

poor depression to be late-starters or non-initiators for their children’s vaccinations in a 

cohort of 157 mothers recruited in 1997 in Australia. A population-based cohort study 

(118), which included 850,243 born between January 1., 2000 to August 31., 2013 and 

517,107 mothers in Denmark determined the relative risk (RR) for children of mothers 

with past or recent depression to have not received the MMR and 

diphteria/tetanus/pertussis/polio (DTap-IPV) vaccinations. They detected a RR of 1.06 and 
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1.12 for children to have not received the MMR vaccination of mothers with past and 

recent depression respectively. Additionally, they calculated a slightly lower, but still 

significant, RR of 1.03 and 1.07 for children to have not received the DTap-IPV 

vaccination of mothers with past and recent depression respectively. Lastly, a retrospective 

cohort study (119) from the UK followed 479,949 mothers and their children born between 

1993 and 2015 for a two-year period. They observed an aOR of 0.86 for children of 

mothers with mental illness to have received all vaccinations at the two-year interval. The 

aOR was even lower at 0.71 for children of mothers with psychotic disorder. Conversely, 

one study did not find a relationship between depressive symptoms of mothers and the 

vaccination rate of their children. This cross-sectional study (120) investigated 582 

randomly selected low-income Brazilian children between January and December 2002.  

3.1.1.3 Equal or higher vaccination rates in people with mental disorders 
compared to controls 
Many studies, however, did not report lower vaccination rates in the group of the mentally 

ill than the general population. The literature search found four studies, which found no 

association between mental health and vaccination receipt, three studies which found both 

the same or higher vaccination rates in the mentally ill group, as well as two studies which 

reported solely higher vaccination rates in the group with mental disorders compared to 

controls. A survey study (121), which included questionnaires from ten countries in Europe 

including Austria and Germany, did not find an association between depressive symptoms 

and influenza vaccination receipt in the 15,380 individuals over the age of 50 years, who 

answered the questionnaire about preventive services. Additionally, a nonsignificant OR of 

0.94 (p=0.94), for individuals with frequent depressive mood to receive the influenza 

vaccination, was observed by Kwon and colleagues (122), who examined data from 3567 

individuals aged 65 years or older in South Korea from 2007 to 2009. Green and Pope 

(123) did not find a significant association between depressive symptoms and influenza 

and pneumonia vaccination receipt in 2369 males and 3472 members of the Kaiser 

Permanente Northwest in 1995 in the US either. A questionnaire study (124) using data 

from 120 COPD patients in Magdeburg, Germany from 2015 to 2017 reviewed the 

influenza vaccine receipt in this group. 10% of the vaccinated individuals and 5% of the 

nonvaccinated individuals were depressed, which was not a significant difference.  

Investigating the influenza and pertussis vaccination receipts in pregnant women, a 

prospective cohort study (125) in Adelaide Australia, on one hand, determined a non-

significant OR of 0.99 for women with high depressive scores to receive the influenza 
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vaccine. On the other hand, they observed significantly higher odds for pregnant women 

with high depressive scores to receive the pertussis vaccination (OR=1.14). A cross-

sectional study (126) of adults in Germany analyzed the correlation between depression 

and preventative service use. They found increased odds for women with diagnosed 

depression (aOR=1.3, p<0.001) and not quite significant higher odds (aOR=1.2, p=0.051) 

for men with diagnosed depression to receive the influenza vaccine, but no significant 

association between the receipt of the pertussis and tetanus vaccine and diagnosed 

depression in men and women. Furthermore, a retrospective cohort study (127) conducted 

in the US using data from 4,102 participants aged 65 to 80 years in the US detected an 

aOR of 1.47 for individuals with any mental health diagnoses to be vaccinated against 

influenza, with an even higher aOR of 1.77 in a subset with physical comorbidities. 

Interestingly, individuals with depression and anxiety without physical comorbidities had a 

non-significant aOR of 0.88. Antidepressant recipients had an aOR of 1.94. The two 

studies that reported solely higher vaccination rates in the mentally ill population were a 

retrospective study (128) of 550 Native Americans in the Seattle Area and a cross-sectional 

survey study (129) in 3,384 American veterans with either spinal cord injury or disorder. In 

the first study (128) 15% of the 51% of individuals who had never received the influenza 

vaccine had depression, while a much higher percentage (37%) of the 49% that had 

received it, were depressed. Similarly, 37% of the 21% that had received the pneumococcal 

vaccine had depression and only 23% of the 79% that had not received it, were depressed. 

The second study (129) observed an OR of 1.29 for the veterans with depression to receive 

the influenza vaccine.  

Finally, one study was found, which compared the influenza vaccine prevalence among 

different mental disorders. This interview study (130) conducted in Sacramento, California 

on 221 adult participants with either primary psychotic disorder (PPD), BD, or MDD from 

January 2005 to May 2007, found that individuals with PPD had a slightly higher 

vaccination rate (32%), than people with MDD (22%) or BD (17%).  

  3.1.2. Immunogenicity of vaccines 
The literature search found ten studies that investigated antibody titers in people with the 

mental disorders depression, SZ, BD, or anxiety. These studies presented conflicting 

results.  
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3.1.2.1 Lower antibody titers in people with mental disorders compared to 
controls  
On one hand, some studies found significantly lower seroconversion rates, meaning the 

development of antibodies in the blood after being presented with an antigen (131), as well 

as lower peak antibody titers in the mentally ill population. One interventional study (132), 

in which 288 haemodialysis patients were vaccinated against Hepatitis B, measured the 

depressive mood using the Beck Depression Inventory (BDI) in the patients and compared 

the 37 individuals who did not seroconvert, meaning they had an anti-HBs titer of less than 

10 mIU/mL, to the 151 individuals who did seroconvert. The BDI measures depressive 

symptoms, by asking patients to self-report on 21 items. It ranges from 0 to 63 points, with 

63 being the highest level of depression (133). This study (132) found that the BDI was 

negatively associated with the antibody titers with an OR of 0.903. The average BDI score 

in the seroconversion group was 17.9+ 9.0 and the BDI score in non-seroconversion group 

was 22.2+ 10.4, with a p-value of 0.014. A slightly older interventional study (134) from 

1994, measured antibody titers after Hepatitis vaccination in 100 institutionalized 

psychiatric patients. 73 of these patients did not seroconvert. The geometric mean of the 

antibody titers two months after the third dose of vaccine was 3.69 (2.56-5.31) mIU/mL, so 

lower than the protective level of 10 mIU/mL. The non-responder rate of 73% in these 

psychiatric patients was much higher than the ones reported in the general population 

ranging from about 10-20%. (135-138) The majority of these patients had SZ, while seven 

suffered from mania, and 15 from depression.  

An even older study (139) from 1949 compared the maximum serum titers of 22 

institutionalized male SZ patients with a slightly younger group of 17 healthy controls after 

pertussis vaccination, with the SZ patients developing significantly lower antibody titers. A 

randomized double blind, placebo controlled study (140) from 2013 compared 40 MDD 

patients with 52 healthy controls. 12 medicated MDD patients, who received 

antidepressant medication, 12 unmedicated MDD patients and 30 controls were injected 

with the shingles vaccine, the rest received a placebo. The immunity against the varizella 

zoster virus (VZV) was determined by measuring the VZV-specific responder cell 

frequency (VZV-RCF), which was measured before and after vaccination. The VZV 

causes chickenpox after first exposure and remains dormant in the sensory nerve roots, 

where it can reactivate later in life, when immunity against it declines, and cause shingles. 

(141) A significant increase of 69.7% (31.4% to 119.2%) from baseline in VZV-RCF was 

found in the controls and an even larger increase of 288.1% (90.9% to 689.0%) in MDD 
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patients being treated with antidepressants. Even though they had the lowest baseline 

levels to start with, the VZV-RCF levels in MDD subjects not receiving treatment, saw a  

-32.9% (-65.5% to 29.7%) change, which was not statistically significant.  

Contradictory to these results, a cross-sectional study (142), which observed whether 176 

participants with mood disorders, either BD, current or remitted MDD, and 175 non-

depressed controls were seropositive (antibody titer immunoglobulin (Ig) G>10IU/L) for 

measles, found an aOR=0.39 (0.18-0.85) for medicated MDD individuals to be 

seropositive compared to unmedicated MDD individuals (p=0.018). The study also found 

lower rates of seropositivity in the remitted MDD (rMDD) individuals (aOR=0.50 (0.26-

0.97), p=0.038) and the current MDD (cMDD) individuals (aOR=0.47 (0.24-0.90), 

p=0.021) compared to controls. Individuals with BD had a lower percentage of individuals 

seropositive for measles, but a higher one than MDD individuals. These differences were 

not statistically significant, though. Overall, individuals with mood disorder had lower 

odds (aOR=0.53 (0.31-0.88), p=0.015) for being seropositive than controls. 

3.1.2.2 Higher antibody titers in people with mental disorders compared to 
controls 
On the other hand, a few studies found higher antibody titers in SZ patients and people 

with depressive symptoms. A study (143), in which 10 SZ patients after an acute 

psychiatric episode, 22 depressed patients, and seven healthy controls were vaccinated 

against cholera, observed significantly higher titers after vaccination in SZ patients than in 

both depressed patients and controls, who did not significantly differ in antibody titers. 

Another study (144), investigating antibody titers in 85 healthy medical students with 

different levels of depressive symptoms after Hepatitis B vaccination, found that 

individuals with higher levels of depression had higher peak antibody titers (r=0.26, 

p=0.009).  

3.1.2.3 Equal antibody titers in people with mental disorders compared to 
controls 
Some studies did not find any differences in antibody responses in individuals with 

depression and SZ compared to controls. A cross-sectional study (145) measuring Hepatitis 

B surface (HBs) antibody levels in 415 vaccinated SZ patients and 3,038 controls did not 

find a significant difference in these groups. They did find higher Hbs antigen levels in the 

SZ group, though, suggesting the rate of HBV infection is higher in the SZ group. (146) 

This means that even though these individuals were routinely immunized, they still had a 

higher chance of contracting HBV than individuals without SZ. Moynihan and colleagues 
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(147), who studied factors associated with antibody responses after influenza vaccination 

in 37 nursing home residents over the age of 65, did not find an association between 

depression in these individuals and their response to the vaccine. Another study (148) 

conducted by Glaser and colleagues measured the response to influenza vaccination in 119 

older adults with the mean age of 71 years. Between the 48 individuals who responded 

with a fourfold antibody titer increase after vaccination, meaning they seroconverted, and 

the 71 who did not seroconvert, there was no difference in depressive symptoms (p=0.94).  

  3.1.3 Inflammatory response and side effects of vaccines 
3.1.3.1 Higher inflammatory response to vaccines in people with depression 
compared to controls 
The search found three studies, that investigated inflammation in individuals with 

depression or depressive symptoms after influenza vaccination. A study (99) measuring 

MIF in the serum of 22 pregnant women before and one week after influenza vaccination, 

found that women with high depressive symptoms had significantly higher MIF than 

women with no or only minimal depressive symptoms. The depressed subjects had an 

average pre-vaccination concentration of 0.31 log ng/ml MIF and a post-vaccination 

concentration of 0.47 log ng/ml MIF, while the nondepressed subjects had concentrations 

of 0.24 log ng/ml MIF at both points, so unchanged by the vaccine. The study by Glaser 

and colleagues (148) also investigated IL-6 titers in the individuals prior to and after 

vaccination. In the depressed group, 3% saw no change in IL-6 after vaccination, 38% had 

lower IL-6 levels after vaccination, and 59% had higher IL-6 levels after vaccination, so 

there was a significant increase in inflammation in this group (p=0.02). The nondepressed 

group, on the other hand saw no significant increase in IL-6 as 46% had lower and 54% 

had higher IL-6 levels after vaccination (p=0.86). IL-6, Cortisol, adrenocorticotropic 

hormone (ACTH), and TNFa levels were measured before and one and six months after 

influenza vaccination in 10 individuals with minor depression or MDD and 10 controls in 

another study. (149) TNF-a was found to be elevated one month after vaccination in the 

depressed patients. Additionally, significantly higher IL-6 levels were found in depressed 

patients, as well as higher cortisol and lower ACTH levels at all three points. This provides 

further evidence for an activated and dysregulated HPA-axis in depression. The depressed 

subjects had a significantly higher rate of being positive for anti-cytomegalovirus (CMV) 

IgG than the controls. After controlling for CMV titers, most of the inflammatory 

differences between the two groups disappeared, suggesting that the depressed subjects had 

higher inflammatory markers due to the chronic CMV infections. All these studies found 
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greater inflammation at base line, as well as a greater inflammatory response to influenza 

vaccination in depressed patients.  

3.1.3.2 Side effects after vaccination in people with depression 
Furthermore, four studies researched side effects or changes in mood in subjects with 

depression. A randomized placebo-controlled study (150) investigated the association 

between depression and perceived side-effects after influenza vaccination. The 33 

individuals with depression were significantly more likely than the 662 individuals without 

depression to complain of one or more side effects (p<0.01). A research group trying to 

identify risk factors associated with paresthesia after administration of the 2009 flu 

pandemic vaccine in Canada, found an increased OR of 1.90 for individuals having a 

medical history of depression and an OR of 2.11 for individuals with current depressive 

symptoms. (151) A single-blind placebo controlled randomized cross-over study (152) 

investigated the effect of typhus vaccination and/ or the Trier Social Stress Test (TSST) on 

mood and biomarkers of inflammation in 21 women with rMDD and 18 healthy controls. 

They found a significant reduction in mood in the women with rMDD after vaccination 

without TSST (p=0.008), as well as a significant increase in the proinflammatory cytokine 

Interferon-gamma (IFN-y) after vaccination with TSST. Furthermore, a pilot investigation 

(153) in Australia studied whether individuals with depression or anxiety would have 

greater “sickness behavior” after influenza vaccination. They determined positive and 

negative affect in 83 healthy subjects and 29 subjects with depression and/or anxiety 

before and after vaccination. The depressed subjects had a more pronounced reduction in 

positive affect scores after vaccination than the controls, however there was a decrease in 

both groups. Low positive affect is anhedonia, which is a “sickness behavior”. 

  3.1.4. Vaccinations and psychopharmaceuticals 
In the search, two studies were found that investigated interactions between the 

antipsychotic clozapine and vaccines. An open label study (154) investigated the effect the 

influenza vaccination has on serum clozapine and CRP levels in 16 subjects with SZ taking 

clozapine. There was no significant change seen in the concentrations of clozapine and 

CRP at any point after vaccination. However, two patients were excluded from analysis 

due to abdominal pain and pharyngitis, who experienced an increase in both the clozapine 

and CRP serum concentrations, but that was likely due to the infections. Furthermore, a 

cross-sectional case control study (155) researched the effect clozapine has on antibody 

levels for haemophilus influenzae type b, tetanus, and pneumococcal polysaccharide in 123 

SZ patients taking clozapine and 113 SZ clozapine naïve patients. Although, a large 
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number of subjects had IgG antibody levels for all those pathogens below a protective 

level, there was not a significant difference seen between those two groups. Clozapine 

treated patients, however, did on average have 28 IU/ml lower levels of pneumococcal-

specific IgA and 26 IU/ml lower pneumococcal-specific IgM than the clozapine-naïve 

patients (p<0.001).  

3.2. Survey on COVID-19 vaccination willingness of individuals with affective 
disorder 

3.2.1. Cohort description 
The two groups AD and HC, which each consisted of 59 individuals, were matched for sex 

and age. As shown by figure 3, the majority of the individuals in both groups were between 

30 and 60 years of age. Table 4 displays sociodemographic and clinical data of the 

participants. The two groups differed in their current occupation, as shown by a p-value 

less than .001. In the AD group, less individuals were employed or currently in training 

than in the HC group. Additionally, a larger percentage of people with AD were 

unemployed, retired, or in rehabilitation than HC. There were no significant differences 

between current somatic disorders between the two groups. The only exception was 

endocrine diseases, of which five individuals from the AD group suffered, but none from 

the HC group (p=.022). However, endocrine diseases are not seen as a risk factor for a 

more severe course of COVID-19 infections, like the other somatic disorders. Surprisingly, 

there was no significant difference between the number of smokers in the group, even 

though smoking is generally more prevalent in the population of the mentally ill. (14,15) A 

little more than half of the AD group suffered from BD and the rest from unipolar 

depression.  

 

 

 
Figure 3: Age of participants with affective disorders (AD) and healthy controls (HC) 

  
 

AD                                                                    HC 
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Table 4: Sociodemographic and clinical data of participants with AD and HC 

 AD 
n = 59 

HC 
n = 59 

statistics p 

Sex n (%) 
- Female 

 
- Male 

 
41 
(69.5) 
18 
(30.5) 

 
41 (69.5) 
 
18 (30.5) 

X2(1) = 0.00 1.000 

Age M (SD) 42.15 
(13.41) 

42.66 (13.78) T(116) = 
0.20 

.839 

Highest education % 
- Compulsory school 
- Completed apprenticeship 
- Vocational school 
- High school/baccalaureate 
- University 

 
3.4 
11.9 
8.5 
28.8 
47.4 

 
1.7 
5.1 
8.5 
30.5 
54.3 

X2(4) = 6.37 .383 

Current occupation % 
- Unemployed 
- employed 
- Self-employed 
- In training/ school 
- Retirement 
- Rehabilitation period 
- Grace period 

 
13.6 
32.2 
5.1 
3.4 
28.8 
13.6 
3.4 

 
3.4 
62.7 
10.2 
11.9 
8.5 
0.0 
3.4 

X2(6) = 
27.71 

<.001 

Somatic disorder 
- Hypertension 
- Asthma 
- COPD 
- Acute airway/lung disease 
- Diabetes mellitus 
- Coronary heart disease 
- Immunosuppressive 

treatment 
- Endocrine disease 

 
13.6 
3.4 
0.0 
1.7 
6.8 
3.4 
0.0 
 
8.5 

 
10.2 
3.4 
1.7 
0.0 
1.7 
0.0 
3.4 
 
0.0 

 
X2(1) = 0.32 
X2(1) = 0.00 
X2(1) = 1.01 
X2(1) = 1.01 
X2(1) = 1.88 
X2(1) = 2.03 
X2(1) = 2.03 
 
X2(1) = 5.22 

 
.569 
1.000 
.315 
.315 
.170 
.154 
.154 
 
.022 

Smoking % 30.5 23.7 X2(1) = 0.69 .408 
Principal psychiatric disorder % 

- Unipolar depressive 
disorder 

- Bipolar disorder 
Psychiatric comorbidity % 

- Anxiety disorder 
- Eating disorder 
- Substance abuse disorder 

 
44.1 
 
55.9 
 
27.1 
8.5 
6.8 
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- Personality disorder 15.3 
Note: AD = affective disorders; HC = healthy controls; M = mean; SD = standard deviation; COPD = 
chronic obstructive pulmonal disease 

 

  3.2.2. Differences between groups 
In the AD group two and in the HC group five individuals were infected with COVID-19 

in the past (p=.275). At the time of the study, no one was infected in either group. Table 5 

shows details to the willingness to get vaccinated, as well as the COVID-19 vaccination 

status of the participants. There was a significant difference in the willingness to get 

vaccinated in general between the two groups, with a slightly higher willingness in the HC 

group. The subjective knowledge of the individuals in the two groups about the COVID-19 

vaccines did not differ significantly, with most people in both groups rating their 

knowledge as rather high or very high. Only two people in the AD group and none in the 

HC group rated their knowledge as very low.  

In the AD group, six people and in the HC group nine people had the option to receive a 

vaccination in the past, but refused, which was not a significant difference. Unlike the 

willingness to receive vaccinations in general, the willingness to receive a COVID-19 

vaccine did not differ between the two groups. However, the means of the willingness to 

receive the COVID-19 vaccine in both groups were slightly lower than the means of the 

willingness to get vaccinated in general. In addition, the individuals who were not yet 

vaccinated, displayed a high desire to get vaccinated as soon as possible, with the mean 

being 78.13% and 76.00% (measured on a scale from 0 to 100%) in the AD and HC group 

respectively. This desire increased only slightly when asked about the next year and the 

next five years.  

Significantly more individuals in the HC group were already vaccinated against COVID-

19 than in the AD group. More details to the already vaccinated individuals can be found 

in table 6. About the same percentage of individuals in both groups were vaccinated with 

the Biontech/ Pfizer vaccine, while more of the HC group were vaccinated with 

AstraZeneca and more of the AD group with Moderna. A large amount of the HC group 

was vaccinated because of working in health care and very few in both groups were 

vaccinated because of an increased risk of a severe illness course. More specifically, only 

6.8% of the AD group, but 32.2% of the HC group were prioritized in the vaccination 

process because of working in health care. Other reasons for prioritization were risk of 

severe illness course (AD 3.4% vs HC 1.7%), age (AD 1.7% vs HC 3.4%), pedagogical 

work (AD 5.1% vs HC 3.4%), and no specific reason (AD 10.2% vs HC 3.4%). There was 
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no difference in the side effects the individuals suffered from the vaccine between the two 

groups.   

 

Table 5: Differences between AD and HC in COVID-19 vaccination status and willingness 
to get vaccinated 
 AD 

n = 59 
HC 

n = 59 
statistics p 

Subjective knowledge about 
COVID-19 vaccination % 

- Very low 
- Rather low 
- Neither high nor low 
- Rather high 
- Very high 

 
 
3.4 
8.5 
20.3 
49.2 
18.6 

 
 
0.0 
6.8 
23.7 
45.8 
23.7 

X2(4) = 2.70 .610 

Already vaccinated % 25.4 44.1 X2(1) = 6.03 .014 
Option for a vaccination in the past 
and refusal % 

10.2 15.3 X2(1) = 0.69 .407 

Willingness for vaccination in 
general M (SD) a 

2.71 (0.94) 3.07 (0.85) T(116)=2.20 .030 

Willingness for vaccination against 
COVID-19 M (SD) b 

2.69 (0.76) 2.88 (0.76) T(116) = 1.41 .161 

Internal motivated willingness to get 
vaccinated M (SD) 

-0.12 (0.96) 0.08 (1.03) T(114) = 1.10 .273 

External motivated willingness to get 
vaccinated M (SD) 

0.07 (0.94) -0.01 (0.86) T(114) = -.48 .635 

Either already vaccinated or willing 
to get vaccinated as soon as possible 
M (SD) b 

82.14 
(33.84) 

86.41 
(30.22) 

T(116) = 0.72 .471 

Willingness for vaccination of the 
currently not vaccinated participantsc 

- As soon as possible 
 

- Within the next year 
 

- Within the next five years 

 
 
78.13 
(36.87) 
80.71 
(35.09) 
83.66 
(34.28) 

 
 
76.00 
(35.80) 
79.70 
(34.83) 
82.91 
(30.73) 

 
 
T(59) = -.22 
 
T(59) = -.11 
 
T(59)= -.09 

 
 
.826 
 
.913 
 
.932 

Note: AD = affective disorders; HC = healthy controls; a=mean of five-point likert scale: “the benefit of 
vaccinations clearly outweighs the risk”, “vaccinations offer good protection for the general population”, “I 
get vaccinated against tick-borne encephalitis regularly”, “I get vaccinated against influenza regularly”, “the 
risk of immediate side effects from vaccinations clearly outweighs the benefits” (recoded), “the risk of long-
term side effects of vaccinations clearly outweighs the benefits” (recoded), I see little benefit for the general 
population” (recoded), “I am concerned that vaccinations interact with other medication that I take” (recoded); 
b = mean of five-point likert scale: “the benefit of the COVID-19 vaccination clearly outweighs the risk”, “the 
risk of the vaccination clearly outweighs the benefits” (recoded), “I want to counteract a personally serious 
COVID-19 course with a vaccination”, I might want to help protect others with my own vaccination”, “I am 
concerned that the vaccination interact with other medication that I take” (recoded), “It takes little effort for 
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me to get vaccinated”, “I will mainly get vaccinated because relatives advise me to do so”, “I will mainly get 
vaccinated because doctors advise me to do so”, “I generally do not see any benefit in vaccinations” 
(recoded); c = response scale 0-100% 

 

Table 6: Details to already vaccinated individuals  

 AD 
n = 15 

HC 
n = 26 

statistics p 

Which COVID-19 vaccine? % 
- Moderna 
- Biontech/ Pfizer 
- Astrazeneca 

 
26.7 
40.0 
33.3 

 
3.8 
46.2 
50.0 

X2(2)= 4.62 .100 

Side effects after vaccine % 
- None 
- Very mild symptoms 

(fatigue) for a couple hours 
- Mild symptoms for one to 

two days 
- Moderate symptoms with 

restriction in daily routine up 
to two days 

- Moderate symptoms for more 
than two days 

- Severe symptoms (fever, 
reduced performance) up to 
two days 

- Severe symptoms for more 
than two days 

 

 
20.0 
6.7 
 
20.0 
 
20.0 
 
 
6.7 
 
6.7 
 
 
20.0 

 
26.9 
15.4 
 
7.7 
 
11.5 
 
 
11.5 
 
19.2 
 
 
7.7 
 

X2(6) = 4.87 .561 

Note: AD = affective disorders; HC = healthy controls 

 

  3.2.3. Reasons against vaccination 
Table 7 and the figure 4 show reasons why individuals would rather wait to receive a 

COVID-19 vaccination. Many in both groups, but more in the AD group, stated that fears 

of both acute and long-term side effects, as well as the fast development of the vaccine 

with too little testing as the main reasons. Only very few agreed with the statement, that 

they see no benefit in vaccines in general or that they wouldn’t get vaccinated because they 

already had COVID-19 in the past. Reasons that were given in the free text by individuals 

in the AD group were “low risk of infection because of little social contact”, “trust in 

immune system”, and “intervention in human genetics”. The HC group gave the following 

free text answers: “completely new drug approval in short time”, “severe COVID-19 

courses are rare and expected more in elderly; therefore, no need to risk side effects for the 
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whole population”, “would like to choose the vaccine”, and “not sufficiently informed 

about consequences of vaccination in terms of fertility and genetic defects”. 

 

Table 7: Reasons for waiting to get vaccinated against COVID-19 of individuals with AD 

and HC 

 AD 
n = 13 

HC 
n = 10 

statistics p 

Fears of acute side effects M (SD) 3.23 (0.832) 
 
 

2.60 (1.174) T=-1.510 .146 

Fears of long-term side effects M 
(SD) 
 

3.85 (0.376) 3.00 (1.414) T=-2.077 .050 

COVID-19 in the past M (SD) 0.54 (1.198) 1.50 (1.581) T=1.662 .111 
Expectation of a mild COVID-19 
course M (SD) 

2.31 (1.548) 2.40 (1.350)) T=0.150 .882 

There is no benefit to vaccines in 
general M (SD) 

1.00 (1.528) 0.90 (1.101) T =-0.175 .863 

Effect only against severe course not 
against infection M (SD) 

2.23 (1.363) 2.60 (1.647) T = 0.589 .562 

expense M (SD) 1.31 (0.947) 1.70 (1.337) T=0.825 .419 
Much faster development of the 
vaccines M (SD) 

3.69 (0.630) 3.20 (0.789) T=-1.666 .111 

Too little testing of the vaccines M 
(SD) 

3.69 (0.480) 2.90 (1.101) T=-2.335 .030 

other M (SD) 1.92 (1.441) 2.60 (0.843) T=1.318 .202 
Note: AD = affective disorders; HC = healthy controls; M = mean; SD = standard deviation; a=mean of a five 
point likert scale: (0=disagree, 1=rather disagree, 2= neither disagree nor agree, 3=rather agree, 4=agree)  
 
 



 

38 
 

 

Figure 4: Reasons for waiting to get vaccinated against Covid-19 of individuals with 

affective disorders (AD) and healthy controls (HC)  
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4. Discussion 
The aim of the literature review on vaccines in individuals with psychiatric disorders was 

to identify and analyze existing data on prevalence rates, effects, and side effects of 

vaccines in these individuals, as well as possible interactions of vaccines with 

psychopharmaceuticals. Additionally, the main aim of the online survey study was to 

assess the willingness of people with AD to get vaccinated against COVID-19 compared to 

HC and discover possible reasons for a vaccine hesitancy.  

We detected 42 relevant studies in the literature search on vaccinations in general in 

individuals with SMI. Of these studies, 19 evaluated the prevalence rates of different 

vaccines in the population of the mentally ill and four inspected the vaccine prevalence 

rates in children of mentally ill mothers. One study investigated the willingness of patients 

with SZ to get the influenza vaccine. The effects, as well as side effects of vaccinations 

were studied by 16 papers. Two studies focused on the interaction between the 

psychopharmaceutical clozapine and different vaccines. Overall, these studies presented 

different results, with some finding higher and some finding lower prevalence rates of 

vaccines in the population of mentally ill individuals compared to mentally healthy 

individuals. Several did not find any differences between the two groups. The results also 

varied in the effects, meaning the antibody production or maintenance after a vaccination, 

the side effects after vaccinations in individuals with mental disorders, and the interactions 

between clozapine and vaccines. Not only the results, but also the study designs, the study 

population, the vaccines that were investigated, what mental illness was looked at, and the 

way the mental illness was defined differed across these studies. 

Our online questionnaire study did not determine a difference in the willingness of 

individuals to receive the COVID-19 vaccination between the AD and the HC group. 

There was a slight difference in the willingness to get vaccinated in general between the 

groups, though, with the HC being slightly more willing. At the time of the study, there 

was a significantly higher COVID-19 vaccination coverage in the HC group than in the 

AD group. 

4.1. Literature review 
4.1.1. Prevalence rates 

The studies presented contradictory results, as many found lower vaccination rates in 

people with mental disorders, but just as many found the same or even higher vaccination 

rates in this group. These studies worked with heterogeneous samples and many differed in 

age, race, and sex of their study populations. Also, only three studies worked with subjects 
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with diagnosed psychiatric disorders, while the others determined mental illness by using 

various surveys, scales, and questionnaires. In the group of individuals with mental 

disorders, differences in vaccination rates existed among individuals with varying 

demographic characteristics. Differences in vaccine uptake between men and women, 

especially, exist, as highlighted by two studies. (115,125) 

Some of the studies showed that for individuals with frequent access to health care, the 

vaccination coverage was higher, even if they had a mental disorder. The study (110) of 

the 1999 National Health Interview service found that depressed individuals, who had 

specialty treatment, were more likely to be vaccinated than the ones without treatment. The 

ones with primary care treatment had even higher odds of being vaccinated. Also, one 

study (127) found that mentally ill individuals with physical comorbidities and individuals 

with antidepressant treatment were more likely to be vaccinated than people without 

comorbidities and treatment. A possible explanation for this phenomenon is that people 

with comorbidities have more frequent contact with the health care system and, therefore, 

have higher vaccination rates. Additionally, the antidepressant recipient group might 

represent a population of people who are more compliant and accepting of treatment and, 

as a result, are more likely to follow doctors’ recommendations to get vaccinated. In 

addition, in the study of the Native Americans (128), the more health problems the 

individuals had and the more medication they used, the higher was the vaccine uptake. The 

veterans with spinal cord injury might also represent a population that have more frequent 

contact with the health care system due to their disability and might, therefore, be more 

likely to get vaccinated. (129) A systematic review (156) identifying factors that influence 

the influenza vaccination behavior in older adults, determined that recommendation, 

advice, and reminders by a health care provider was strongly associated with vaccination 

uptake. In the study by Lorenz et al. (113), the majority of individuals with SMI, who 

received recommendations, were in the vaccinated group. They calculated an OR of 4.12 

for getting the flu shot, when having received a recommendation from their healthcare 

provider, showing that advice by physicians increases the vaccine uptake in the mentally ill 

as well. 

However, the study (111) of the American veterans goes against this theory, as the 

individuals with mental disorders made 1.3 times more medical visits in the past year as 

people without mental illness, but still had lower vaccination rates. Also, in the study by 

Thorpe and colleagues (112) the distressed group had more outpatient visits, but lower 

vaccination rates. This might be due to physicians focusing more on the mental health 
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issues of the individuals and less on any somatic complaints and preventive services. 

Recommendations by health care providers cannot overcome all barriers that exist, which 

lead to the lower vaccination rates in some mentally ill groups. The study by Maguire and 

colleagues (107) showed that individuals with SZ were slightly less willing to get 

vaccinated than healthy controls, so even if they would receive a recommendation by their 

physicians to get vaccinated, they might still hesitate out of concern for side effects and 

mistrust in the vaccine, cost of the vaccine, transportation issues, and other reasons.  

Interestingly, many of the studies that reported lower vaccination coverage in the mentally 

ill population were conducted in the US, while many of the ones who reported the same or 

higher coverage in individuals with mental disorders compared to controls were done in 

Europe. (121,124,126) In the study by Lorenz et al. (113), 78.8% of the unvaccinated 

group did not have insurance. In other American studies, Medicare insurance predicted 

higher immunization rates (128) and individuals with health insurance had a higher usage 

of preventive care than those without. (130) In the United States, a significant amount of 

people is uninsured, while the entire population of Australia, South Korea, and many 

European countries including Germany, Italy, and the UK is covered by health insurance. 

(157) Individuals with SMI or serious psychological distress are significantly less likely to 

have health insurance in the US than individuals without mental illness. (158,159) Lack of 

health insurance, which is a more notable issue in the US than elsewhere, therefore 

presents a significant barrier for these individuals to receive treatment and use preventive 

services, like vaccinations. Another obstacle for vaccination that is more prominent in the 

US, is the cost barrier. A study (160) comparing health care barriers for the mentally ill in 

the US, Netherlands, and Ontario, Canada identified the financial barrier in low-income 

individuals greater for the ones in the US, than in the two other countries (aOR=2.43). 

These two challenges that individuals with mental illnesses face in the US, might explain 

the more prominent lower vaccination rates seen there in the mentally ill, compared to 

other countries. 

Another worry is children of mothers with mental disorders not receiving all their 

necessary vaccinations, as pointed out by three of the four found studies on this topic. 

(117-119) It is important to get through to these individuals, not only to increase the 

vaccination rates in them, but also in their children. Special vaccination programs might be 

necessary to reach individuals with SMI and provide vaccinations. Miles and colleagues 

(116), who implemented such a program by creating mobile vaccination clinics that could 

overcome the financial and transportation barriers and provide vaccinations to adults with 
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SPMI, were successful in increasing the vaccination rate 25% above baseline for the 

Hepatitis A and B, MMR, and tetanus/diphteria/pertussis vaccine, and a slightly lower, but 

still significant increase in the Influenza and Pneumovac vaccination rates. In the UK, it 

has been recommended that primary care physicians set up clinics specifically for people 

with mental disorders to meet their physical health care needs. (161) Such clinics could 

also be used to apply needed vaccinations. A systematic review (162) has identified 

provider reminder systems as a strong factor in improving vaccination rates. Therefore, for 

the mentally ill individuals with frequent medical visits, doctors’ recommendations, as well 

as reminders can be an important tool in increasing the vaccine uptake in this group. All 

these approaches could potentially help in reaching individuals with mental disorders, that 

still lack vaccinations. 

4.1.2. Immunogenicity of vaccines 
Overall, the studies presented contradictory results, but most studies, which focused on 

individuals with chronic severe mental disorders, found lower antibody titers after 

vaccination. The two studies, which reported higher antibody titers were conducted on 

otherwise healthy medical students, who had symptoms of depression (144), and SZ 

patients right after an acute psychiatric episode. (143) It was not mentioned that the 

students were suffering from chronic depression, so it can be assumed that these symptoms 

were acute. Acute stress right before influenza vaccination has been shown to enhance the 

antibody response in women. (163) The depressive symptoms in the healthy medical 

students might have acted as acute stressors on the immune system, enhancing the antibody 

response. The acute psychiatric episodes in the SZ patients, who had higher antibody titers 

after cholera vaccination might also have provided a similar enhancing effect on the 

immune system as acute stress. 

Another explanation for these results is that even though vaccine immunogenicity, which is 

the ability of the vaccine to cause antibody formation, was higher in these individuals, the 

vaccine efficacy, or the ability of the antibodies to protect the individual from an infection 

from the pathogen, might be lower. (144) In other words, these individuals have more 

antibodies, but these antibodies might not necessarily be functioning to protect them from 

infection. This is evident in the study by Wang et al. (145), in which SZ patients had 

similar immunogenicity to hepatitis B, as healthy individuals, but were less protected as 

shown by the higher infection rate of hepatitis B in the population of individuals with SZ.  

The studies by Moynihan et al. (147) and Glaser et al. (148) did not identify an association 

between depressive symptoms and antibody response to the influenza vaccine. They 
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studied individuals with different levels of depressive symptoms with most of them being 

mild, but no individuals with diagnosed severe mood disorders, like MDD or BD. Most 

studies that found a lower antibody response in people with mental disorders, were 

conducted on individuals with diagnosis of the severe mental disorders MDD and SZ and/ 

or chronic conditions of mental illness. Chronic conditions of mental illness, just like 

chronic stress, leads to a constant proinflammatory state and an impaired immune system 

that might be a factor in the lower response rates after vaccination in these individuals. 

Having depressive symptoms on the other hand is not necessarily the same as being 

diagnosed with a severe mental disorder like MDD and might only be a transient state, that 

does not affect the immune system as much as a chronic SMI does, especially when the 

symptoms are mild. It can therefore be concluded that the length and severity of the mental 

disorder affects the amount of antibody formation after vaccination. The study by Vaughan 

and colleagues (139) provides further evidence for this, as it observed a slight negative 

correlation between antibody titers and length of hospitalization due to the mental illness.  

Factors like physical comorbidities, smoking, and sleep problems, which are common in 

individuals with mental illness (8-10,14,15,19), and can reduce the antibody response to 

vaccines (81), could also be an explanation for the lower antibody titers in these 

individuals found by many of the studies.  

Psychotropic medications could influence the response to vaccinations as well. In the 

shingles vaccination study (140), antidepressant drugs normalized the response to the 

shingles vaccine and the MDD patients treated with these medications had an even higher 

increase in VZV-RCF than controls. Antidepressants have been shown to have anti-

inflammatory effects and lead to a reduction of IL-6 in the serum of treated patients. (164) 

Furthermore, SSRIs lead to the reduction of IL-1b, another proinflammatory cytokine. 

(164) It can therefore be assumed that inflammation plays an important role in reducing the 

antibody response to vaccines and treating this inflammation can help in normalizing the 

antibody formation. However, in the study measuring antibodies for measles, medicated 

MDD patients were less likely to be seropositive for measles. These individuals had on 

average lived with depression significantly longer than the unmedicated subjects, though. 

(142) These lower seropositivity rates are likely due to the longer and more severe courses 

of depression in this group compared to the unmedicated group, rather than the 

medications influencing the antibody maintenance in these individuals. The medicated 

patients have lived with a chronic proinflammatory state and altered immune system 

longer, which might have led to the faster degradation of the measle antibodies. Another 
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medication that might affect the antibody formation or maintenance after vaccination is 

lithium. It is used to treat BD and, in some cases, unipolar depression. (165) As it can 

stimulate IgG antibody production (166), lithium has been proposed as an oral adjuvant for 

viral vaccines like the influenza and rubella vaccines. (167) To potentially increase the 

immunogenicity of vaccines in BD and MDD patients, they could be treated with lithium 

prior to vaccination.    

4.1.3. Inflammatory and side effects of vaccines 
The studies found greater inflammatory responses, as well as more side effects in 

individuals with mental illness. The increased inflammatory response to the immune 

stimulus of vaccines might at least in part explain the greater risk of side effects after 

vaccination for individuals with depression. This could be damaging in the attempt to 

motivate individuals with mental disorders to get vaccinated. Concerns about side effects 

as well as “catching the flu” from the vaccines could discourage these individuals from 

getting a vaccination. Side effects like fever, headache, and fatigue from an influenza 

vaccine can resemble symptoms of the flu, but it has been shown that these systemic side 

effects don’t differ in people receiving the vaccine or a placebo. (168) In the study (107) 

investigating views of SZ patients on protective measures against influenza, 71.8% were 

concerned of catching the flu virus from the vaccine compared to only 50.2% of controls. 

This could be due to an incomprehension of how vaccines work or due to them 

experiencing side effects after a previous influenza vaccination and falsely believing them 

to be symptoms of an influenza infection they received from the vaccine. It is important for 

health professionals to educate these patients on vaccine safety and possible side effects 

that might occur, as well as to clarify, that although they might experience mild symptoms 

resembling the flu, the vaccine cannot infect them with influenza. Individuals with certain 

mental illnesses might be more at risk of suffering from specific side effects from a 

vaccine, like paresthesia from the 2009 pandemic vaccine (151), than individuals without 

mental illness. Although several studies did find increased side effects in depressed 

patients, they were mild to moderate reactions and no study reported an increased rate of 

severe reactions to vaccination in subjects with mental disorders. It can therefore be 

concluded that vaccines are generally as safe in these individuals as in the general 

population. 

One worrisome aspect, though, is that vaccines might worsen symptoms of a mental 

disorders. As vaccines are inflammatory stressors, they might lead to exacerbation or 

relapse in individuals with psychiatric illnesses. Not only did studies report a greater 
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decrease in positive affect after vaccination from baseline in patients with depression and 

anxiety (153), but they also reported a greater reduction in mood after vaccination in 

women with remitted depression than controls. (152) Positive affect is a positive mood 

state like joy, pleasure, pride, and enthusiasm. (169) A loss in positive affect is strongly 

associated with depression and a loss of pleasure is a symptom of the disorder (170). Thus, 

by leading to a decline in positive affect, the influenza vaccination led to depressive 

symptoms in psychiatric patients in the study by Harper and colleagues and, therefore, 

could have led to a worsening or exacerbation of these patients’ depression. (153) Remitted 

patients are also more strongly affected by vaccine than controls, as a greater reduction in 

mood as a result to the vaccination was seen in these individuals. (152) The vaccine could 

potentially result in a relapse in these patients. No studies were found investigating side 

effects and inflammation in patients with psychotic disorder, like SZ, but these individuals 

might also be at risk of exacerbation of their illness due to a vaccination. It might be 

important to closely monitor individuals with SMI after vaccination to administer 

treatment in case of a worsening in their state.  

4.1.4. Vaccinations and psychotropic drugs 
The two studies found no or only partial interactions between vaccinations and clozapine. 

The influenza vaccination has been shown to depress the theophylline metabolism 

(theophylline is metabolized mainly by CYP1A2), suggesting that the vaccine has an 

inhibitory effect on the cytochrome. (171,172) It has been proposed that vaccines and other 

immune-modulating factors achieve this by raising the levels of cytokines. (173) CYP1A2 

is also involved in breaking down clozapine into its metabolites and help with its 

elimination. (174) Even though the open label study (154) identified no effect of the 

influenza vaccination on clozapine levels, if a vaccine raises cytokine levels enough to 

suppress CYP1A2, it could affect the serum levels of substances like clozapine and its 

metabolites. (154) However, as in the two patients with infections clozapine levels were 

raised, infections probably influence clozapine levels to a much greater extent than 

vaccinations. The cross-sectional study (155) is another example of SZ patients having low 

antibody maintenance after many vaccinations. In addition, it shows that clozapine might 

have an effect on certain antibody levels after vaccination, especially IgA and IgM.  

There is some evidence that other psychotropic drugs have interactions with vaccines too. 

It was already mentioned that lithium influences some vaccinations, in that it can increase 

the immunogenicity of the vaccines. (166,167) Conversely, the pertussis vaccine has been 

shown to have an effect on lithium levels in a study (175) conducted on rats. The injection 
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of the vaccine was associated with an elevation of lithium levels in the serum and tissues of 

the rats. The researchers hypothesized that multiple mechanisms added together to impair 

the excretion of the drugs in the kidney. However, it is not clear what effect the vaccine 

would have in humans treated with lithium. Antidepressants might be able to influence the 

antibody formation after vaccination as well, as already discussed. (140) 

4.2. COVID-19 vaccination willingness of individuals with affective 
disorder 
The results of the online questionnaire study showed that there was no difference in the 

willingness to be vaccinated against COVID-19 between individuals with AD and HC. 

However, at the time of the study, significantly more HC were already vaccinated against 

COVID-19 than individuals with AD. Only a small percentage of individuals were hesitant 

against receiving the vaccination. Some of the reasons, these participants wished to wait to 

get vaccinated, were fear of acute and long-term side effects, the much faster development 

of the vaccines compared to others, and too little testing of the vaccines.  

In the HC group, a significantly larger percentage was already vaccinated against COVID-

19 at the time of the study late April to May, than in the AD group. At the end of the 

survey on May 20th, 41.22% of the vaccine eligible population in Austria had been at least 

partially immunized and 15.44% were already fully immunized. (176) The HC group, 

therefore, had a similar vaccination prevalence as the general population, as 44.1% were 

already vaccinated, while the AD group, in which 25.4% had been vaccinated, a much 

lower one. This could be explained by the fact, that the number of people employed in the 

HC group was double the amount employed in the AD group. A lot more people were 

unemployed or retired in the AD group.  

Additionally, there was no difference in the somatic comorbidities considered risk factors 

for COVID-19 like DM, COPD, asthma, or coronary heart disease and may warrant 

prioritization in the vaccine process, between the two groups. Since the two groups were 

matched by age and sex, there was also no difference in age. Up until the end of the study, 

individuals with risk factors for a severe course, older individuals, and individuals with 

employment especially in health care and education, were prioritized in Austria. As many 

individuals in the HC group worked in health care, which 32.2% of the 59 participants also 

listed as a reason they received the vaccination, it explains the above average vaccination 

rate in that group. Only 6.8% of the AD group listed working in health care as the reason 

for their vaccination. The below average vaccination prevalence in the AD group could be 
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due to the unemployment rate of 13.6%, which is higher than the Austrian unemployment 

rate of 7.7% in May 2021. (177) 

Unlike the study by Allsup and Gosney (150), in which individuals with depression 

perceived more side effects after the influenza vaccination than HC, in our study the 

participants in the two groups did not differ in the reported side effects after the COVID-19 

vaccine. Although it is too early to see any long-term side effects that may appear years 

after the vaccination, the results of this study show that, fortunately, individuals with AD 

are not at a higher risk for immediate side effects than individuals without a mental 

disorder.  

However, fear of side effects was still a main reason for individuals in both groups to wish 

to wait with the vaccination. Especially the individuals with AD listed fear of long-term 

side effects as a reason they would not get vaccinated right away. This was a rather small 

percentage of both groups though, as only 13 individuals with AD and 10 HC out of the 59 

in each group were hesitant and wished to wait with the vaccination. Also, six individuals 

with AD and nine HC had the option to be vaccinated against COVID-19 in the past but 

refused. In the study by Maguire (107), individuals with SZ were less willing to get 

vaccinated against influenza than HC and listed fear of side effects as a reason. In addition, 

many participants of the study were concerned of “catching the flu” from the vaccine, 

showing that their knowledge of the influenza vaccination was limited. Contrarily, in this 

study, very few participants in either group rated their knowledge of the COVID-19 

vaccination as very low or rather low and the majority rated it as rather high. This, of 

course, is only subjective and cannot measure the actual knowledge of the individuals. 

However, it shows that the individuals with AD in this study were at least subjectively 

similarly informed about the vaccine as HC. Misinformation, like the belief that the 

influenza vaccine can cause flu disease, can discourage individuals from being vaccinated. 

In fact, a survey study (178) conducted in the UK and USA detected that misinformation 

decreased the number of people who would take the COVID-19 vaccine.  

As the vaccine hesitancy in our study did not differ between individuals with AD and HC, 

it can be inferred, that participants from one group did not possess more misinformation 

than people in the other group. Hopefully this means, that the barrier of misinformation 

and lack of knowledge, which could hinder individuals from getting vaccinated, will not be 

as prominent for individuals with mental disorders and avert them from getting the 

vaccination against COVID-19.  
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Other than the fear of side effects, participants listed the fast development and too little 

testing of the vaccines as main reasons, they would rather wait to get a COVID-19 vaccine. 

These concerns were more prominent in the AD group, however only the worry of too little 

testing was significantly more pronounced in the AD group than the HC group. 

Fortunately, individuals in both groups disagreed with the statement, that there is no 

benefit to vaccines in general. Hopefully, as more and more people receive the COVID-19 

vaccinations without serious side effects, these worries about the safety of the vaccines will 

diminish and the individuals will reconsider and be less hesitant towards receiving the 

vaccine. 

The main finding of the online questionnaire study was that there was no difference 

between the HC and the AD group in their willingness to be vaccinated against COVID-

19. The means of 2.69 and 2.88 for the AD and the HC group respectively both displayed a 

rather high willingness, as this was measured on five-point likert scale ranging from 0 to 4. 

The higher the number, the higher the willingness to vaccinate was. In addition, the 

currently not vaccinated individuals were rather eager to get vaccinated as soon as possible 

in both groups, as the willingness on a scale from 0 to 100 was 78.13 in the AD group and 

76.00 in the HC group. Another survey study (179), which investigated the willingness for 

a COVID-19 vaccination in the general population in different European countries in 

September 2020, found that 73.9% of participants in Denmark, Germany, France, Italy, 

Portugal, the Netherlands, and the UK were willing to be vaccinated. The percentage found 

is about the same as the willingness measured in our study. A study by Schernhammer et 

al. (180), which investigated COVID-19 vaccine hesitancy and reasons associated with it, 

conducted from November to December 2020 in Austria, determined a 41.1% intermediate 

or severe vaccine hesitancy in participants. This was higher than the hesitancy in our study 

which was between 17% and 22%, as 13 and 10 people, in the AD and the HC groups 

respectively, wished to wait.  In the Austrian study (180), good perceived health, higher 

education level, being over 55 years of age, male gender, and living in more densely 

populated areas all correlated with a lower vaccine hesitancy. In our questionnaire study 

there was no difference in these factors, as the two groups were matched for age and sex 

and there was no significant difference in education levels and somatic comorbidities. 

Since there was no difference in the vaccine hesitancy between the two groups, it can be 

inferred that having an AD does not correlate with a higher or lower vaccine hesitancy or 

with a higher or lower willingness to receive the COVID-19 vaccination.  
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Fortunately, the vaccine hesitancy was found to be lower than in the other study (180) 

conducted on the general population in Austria. On one hand, this could be due to a general 

decrease in the vaccine hesitancy over time as our study was conducted 5 months after the 

study by Schernhammer and colleagues. (180) Maybe, since already 27.92% of the 

Austrian population were at least partially immunized and only very few cases of severe 

side effects existed at the start of our survey in April (176), people were less hesitant about 

getting the vaccination than in November when the vaccination process hadn’t started yet. 

On the other hand, the knowledge the participants possessed about the COVID-19 vaccine 

might also have influenced the vaccine hesitancy and willingness. A study (181), 

conducted in southern Ethiopia about factors associated with the willingness to receive the 

COVID-19 vaccine, discovered that lack of knowledge about the COVID-19 vaccines was 

associated with a lower vaccine willingness. Furthermore, a Vietnamese study (182) 

determined that knowledge about COVID-19 increased the odds of vaccine acceptance. 

Participants in our study rated their knowledge of the COVID-19 vaccines as high or rather 

high, which could have led to the lower vaccine hesitancy compared to the other study. 

Furthermore, the lower vaccine hesitancy could have been the result of our study being 

conducted in Graz, while the other study collected data from individuals living all over 

Austria, including more rural areas and less densely populated areas than Graz, where less 

information might be known about the vaccines. In addition, about 50% of both groups in 

our study completed university. Since a higher education status and living in more densely 

populated areas correlates with lower vaccine hesitancy (180), this might explain the lower 

vaccine hesitancy in our study group.  

Even though, there was not a significant difference in the willingness to vaccinate against 

COVID-19, there was a significant difference in the willingness to vaccinate in general. 

The individuals in the HC group were slightly more willing, with the means being 2.71 in 

the AD group and 3.07 in the HC group. Looking at the numbers, this, albeit being 

significant, is not a big difference. The willingness of both groups was higher than the 

willingness to get vaccinated against COVID-19 was, although again only slightly higher. 

On a five-point likert scale, with which the vaccine willingness was measured, a 3 is a 

rather high willingness. The means in both groups were close to 3, meaning that the 

willingness to vaccinate in general and, more importantly against COVID-19, in both 

groups was rather high.  

Even though it was likely due to the differences in occupation that lead to the significant 

higher COVID-19 coverage in the HC group at the time of the study, other barriers like 
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stigmatization, symptoms of the AD, like fatigue, lethargy, or hopelessness, and logistical 

problems, like difficulties reaching the location of vaccination could hinder patients with 

AD and other mental disorders from getting vaccinated. The participants of our study all 

had access to the health care system and as a result might receive information about the 

COVID-19 vaccines and the importance of getting vaccinated, which might have been one 

factor leading to the high vaccine willingness. However, individuals with SMI, who might 

not have been diagnosed yet and might not see a physician regularly, potentially will not 

have such a high vaccine willingness, due to being less informed about COVID-19 and the 

vaccines. The other barriers could also be more prominent for these individuals, due to 

them not being treated and therefore having more pronounced symptoms of the mental 

disorder. Therefore, the vaccine coverage of those individuals might be even lower than 

that of the AD group in our study. In order to reach the individuals with SMI, special 

vaccination programs like the ones used in the study by Miles and colleagues (116) might 

be advantageous. With the use of mobile vaccination clinics, they were able to 

significantly raise the vaccination rates of many vaccines. Similar programs could be used 

to raise the COVID-19 vaccination coverage in the population of the mentally ill and, 

therefore, provide protection against a COVID-19 infection, or at least against a severe 

course of the illness for these vulnerable individuals.  

4.2.1. Limitations 
One limitation of the questionnaire study was that the sample size was rather small, as 

there were only 59 individuals in each group. Due to the few participants in the study, 

analyses to investigate the role of side effects could not be conducted. Additionally, only 

individuals with the affective disorders unipolar depression or BD were analyzed, as not 

enough individuals with psychotic disorder completed the questionnaire. Another 

limitation was that the questionnaire was only issued to current or former patients at the 

Department of Psychiatry and Psychotherapeutic Medicine at the Medical University of 

Graz and not to patients of other psychiatric departments in Graz or the surrounding area. 

As the survey was online, individuals required access to the internet to complete the 

survey, so some people were not able to participate. The study also excluded individuals, 

who were illiterate or had trouble seeing, as they were also not able to fill out the survey. 

There was no objective rating of the current psychopathological symptoms of the 

individuals available and therefore not clear how much their symptoms affect them. 

Finally, the willingness to be vaccinated against COVID-19 and in general was a self-
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constructed variable with no reference values and standardization. Therefore, item statistics 

and factor analysis were conducted.  

 

5. Conclusion 
Although, many studies found higher vaccination rates in the mentally ill population than 

expected, there exists an undervaccination in some groups of people with mental disorders, 

as well as in their children. It is important to help these individuals overcome the barriers 

preventing them from getting necessary vaccines. This is imperative, as they suffer more 

prominently from infectious diseases than the general population, many of which can be 

protected against with a vaccine. Especially now with the global COVID-19 pandemic 

going on, these individuals need to be protected due to their higher COVID-19 infection 

rates and related mortality with one of the vaccines against the virus.  

Individuals with severe mental disorders, particularly when they are chronically affected, 

could see lower antibody responses to certain vaccinations. The antibody maintenance may 

also be impaired in these individuals and they could, as a result, be below protective levels 

of these antibodies at a faster rate than individuals without mental illness. It might be 

necessary to administer booster vaccinations to these individuals more often than to 

healthy individuals in order to keep them protected against specific infectious diseases. 

Mentally ill individuals might also be at more risk for mild to moderate side effects from 

vaccines and from worsening of their symptoms due to a vaccine. Interactions between 

psychotropic medications and vaccines can occur. Some of them are advantageous like 

lithium and, potentially, antidepressants being able to increase the antibody formation after 

vaccination, while others are harmful like clozapine possibly reducing antibody levels. 

Vaccines could potentially change the serum levels of certain medications these 

individuals are treated with. It might be necessary to closely monitor these individuals after 

a vaccination and be aware of side effects, exacerbations of illness, or interactions with 

medications. Overall, though, the benefit of vaccines, which can prevent many infectious 

diseases that individuals with SMI are at a greater risk for, outweigh possible risks in these 

individuals. However, these findings were from studies, which worked with heterogenous 

samples, as well as data from a long time ago, so it is important that further research is 

conducted on this important topic to gain more insight on vaccinations in the population of 

the mentally ill.  
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The results of our survey showed that there was no difference in the willingness of 

individuals with AD to be vaccinated against COVID-19 compared to HC. In addition, 

there were no differences in the side effects, the already vaccinated individuals experienced 

after their COVID-19 vaccines. As individuals with mental disorders, including AD, are at 

higher risk for both infection with COVID-19 and severe courses and death due to an 

infection, it is fortunate that the majority of the individuals with AD were willing to get 

vaccinated. Furthermore, the vaccines seem to be as safe for individuals with AD as they 

are for mentally healthy individuals. To increase the vaccination rate and help individuals 

with mental disorders, special vaccination programs might be helpful. With the assistance 

of such programs, individuals with mental disorders will hopefully be able to overcome 

certain barriers, which might prevent them from getting vaccinated and sufficient COVID-

19 vaccination coverage will be achieved in this high-risk group. 
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7. Annex: 
 

Fragebogen: Erhebung der Einstellung zur COVID-19 Impfung  
Demographische Daten: 

1. Wie alt sind Sie? (Zahl) 
 

2. Bitte geben Sie ihr biologisches Geschlecht an: 
o Männlich 
o Weiblich 

 
3. Bitte geben Sie Ihren höchsten Ausbildungsabschluss an: 

o Keine formale Ausbildung 
o Pflichtschulabschluss 
o Abgeschlossene Lehrausbildung 
o Berufsbildende mittlere Schule 
o Matura 
o Abgeschlossenes Bachelorstudium 
o Abgeschlossenes Master/Diplomstudium 
o Doktorat/PHD 

 
4. Bitte geben Sie Ihren derzeitigen Beschäftigungsstatus an: 

o Arbeitslos 
o Unselbstständig erwerbstätig (Arbeiter*in; Angestellte*r) 
o Selbstständig 
o In Ausbildung 
o Pensionist*in 
o Reha-Geld/ I-Pension 

 
5. Bitte geben Sie an, welche psychiatrische(n) Erkrankung(en) derzeit bei Ihnen vorliegen 

(Mehrfachantworten möglich): 
o Keine 
o Depressive Störung 
o Bipolare Störung 
o Panikstörung 
o Generalisierte Angststörung 
o Schizophrenie 
o Essstörung 
o Alkoholkrankheit 
o Andere Suchterkrankung 
o Persönlichkeitsstörungen 
o Andere: (Freitext) 

5.a (wenn eine Erkrankung vorliegt): Wie stark beeinflusst Sie Ihre aktuelle psychische 
Krankheitssymptomatik derzeit im Alltag? 

o Sehr stark 
o Eher stark 
o Manchmal 
o Etwas 
o Wenig 
o Gar nicht 

 
6.  Bitte geben Sie an, welche psychiatrische(n) Erkrankung(en) jemals bei Ihnen diagnostiziert wurde 

(Mehrfachantworten möglich): 
o Keine 
o Depressive Störung 
o Bipolare Störung 
o Panikstörung 
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o Generalisierte Angststörung 
o Schizophrenie 
o Essstörung 
o Alkoholkrankheit 
o Andere Suchterkrankung 
o Persönlichkeitsstörungen 
o Andere: (Freitext) 

 
7. Bitte geben Sie an, welche körperliche(n) Erkrankung(en) derzeit bei Ihnen vorliegen 

(Mehrfachantworten möglich): 
o Bluthochdruck 
o Asthma 
o COPD 
o Diabetes 
o Koronare Herzkrankheit 
o Herzinfarkt 
o Schlaganfall 
o Erkrankung, die immunsuppressive Therapie erfordert 

(wenn ja): Welche (Freitext) 
o Andere: (Freitext) 

 
8. Bitte geben Sie an, welche körperliche(n) Erkrankung(en) jemals bei Ihnen diagnostiziert wurde 

(Mehrfachantworten möglich): 
o Bluthochdruck 
o Asthma 
o COPD 
o Diabetes 
o Koronare Herzkrankheit 
o Herzinfarkt 
o Schlaganfall 
o Erkrankung, die immunsuppressive Therapie erfordert 

(wenn ja): Welche (Freitext) 
o Andere: (Freitext) 

 
9. Rauchen Sie Zigaretten? 

o Nein 
o Ja 
9.a (wenn ja): Wieviele pro Tag?  

10. Wie würden Sie generell Ihre Einstellung zu Impfungen beschreiben? (Mehrfachantworten möglich) 
o Der Nutzen von Impfungen überwiegt für mich persönlich deutlich gegenüber dem Risiko 
o Das Risiko durch sofortige Nebenwirkungen von Impfungen überwiegt für mich persönlich 

deutlich gegenüber dem Nutzen 
o Das Risiko durch Langzeitnebenwirkungen von Impfungen überwiegt für mich persönlich 

deutlich gegenüber dem Nutzen 
o Großflächige Impfungen bieten einen guten Schutz für die Gesamtbevölkerung 
o Ich sehe generell wenig Nutzen durch Impfungen für die Gesamtbevölkerung 
o Ich habe die Befürchtung Impfungen haben Wechselwirkungen mit anderen 

Medikamenten, die ich einnehme 
o Ich habe keine Impfungen, die über verpflichtende Vorgaben hinausgehen erhalten 
o Ich habe auch Impfungen, die über verpflichtende Vorgaben hinausgehen erhalten 
o Ich werde regelmäßig gegen FSME geimpft 
o Ich werde regelmäßig gegen Influenza geimpft 

Coronavirus Status: 

11. Hatten Sie in der Vergangenheit oder haben Sie aktuell COVID-19 bzw. wurden positiv darauf 
getestet? 

o Ja 
o Nein 

Impfung gegen COVID-19: 
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12. Wie hoch schätzen Sie ihr Wissen über die COVID-19 Impfungen ein? 
o Sehr hoch 
o Eher hoch 
o Weder noch 
o Eher wenig 
o Sehr wenig 

 
13. Hatten Sie bereits die Möglichkeit sich impfen zu lassen und haben diese abgelehnt? 

o Ja 
o Nein 

 
14. Haben Sie bereits eine COVID-19 Impfung erhalten? 

14.aa (wenn Ja): Mit welchem Impfstoff wurden Sie geimpft? 

o Biontech/ Pfizer 
o Moderna 
o AstraZeneca 
o Weiß nicht 
o Andere 

14.ab (wenn ja): Haben Sie Nebenwirkungen verspürt? 

o Nein 
o Ja, aber nur wenige Stunden sehr leichte Symptome (wie Müdigkeit, Erschöpfung) 
o Ja, 1-2 Tage leichte Symptome (wie Müdigkeit, Erschöpfung) 
o Ja, 1-2 Tage moderate Symptome (wie eingeschränkte Leistungsfähigkeit, die 

Auswirkungen auf die Alltagsführung hatte) 
o Ja, 1-2 Tage schwere Symptome (wie Fieber; deutlich eingeschränkte Leistungsfähigkeit) 
o Ja, länger als 2 Tage moderate Symptome (wie eingeschränkte Leistungsfähigkeit, die 

Auswirkungen auf die Alltagsführung hatte) 
o Ja, länger als 2 Tage schwere Symptome (wie Fieber; deutlich eingeschränkte 

Leistungsfähigkeit) 
13aba: Wenn ja, bitte beschreiben Sie Ihre Beschwerden etwas näher: (Freitext) 

 
14.ac (wenn ja) Aus welchen Gründen wurden Sie bereits geimpft? (Mehrfachantwort möglich) 
o Erhöhtes Risiko für einen schweren COVID-19 Verlauf 
o Arbeit im Gesundheitswesen 
o Wohnhaft in einer Pflegeeinrichtung 
o Alter 
o Pädagogisches Personal 
o Weiß nicht 
o Andere Gründe 

 
15.  Wie sehr treffen die folgenden Aussagen auf Sie zu? 

o Ich denke der Nutzen der COVID-19 Impfung überwiegt deutlich dem Risiko von 
Nebenwirkungen.  

Ratingskala 0-4 trifft vollkommen zu, trifft einigermaßen zu, weder noch, trifft eher 
nicht zu, trifft überhaupt nicht zu 

o Ich denke das Risiko der Impfung überwiegt deutlich dem Nutzen. 
Ratingskala 0-4 trifft vollkommen zu, trifft einigermaßen zu, weder noch, trifft eher 
nicht zu, trifft überhaupt nicht zu 

o Ich möchte durch eine Impfung einem persönlich schwerwiegenden COVID-19 Verlauf 
entgegenwirken. 

Ratingskala 0-4 trifft vollkommen zu, trifft einigermaßen zu, weder noch, trifft eher 
nicht zu, trifft überhaupt nicht zu 

o Ich möchte durch meine Impfung möglicherweise zum Schutz von Anderen beitragen 
Ratingskala 0-4 trifft vollkommen zu, trifft einigermaßen zu, weder noch, trifft eher 
nicht zu, trifft überhaupt nicht zu 

o Ich habe die Befürchtung die Impfung hat Wechselwirkungen mit anderen 
Medikamenten, die ich einnehme 
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Ratingskala 0-4 trifft vollkommen zu, trifft einigermaßen zu, weder noch, trifft eher 
nicht zu, trifft überhaupt nicht zu 

o Es wird für mich ein geringer Aufwand sein mich impfen zu lassen. 
Ratingskala 0-4 trifft vollkommen zu, trifft einigermaßen zu, weder noch, trifft eher 
nicht zu, trifft überhaupt nicht zu 

o Ich werde mich hauptsächlich impfen lassen, da Angehörige mir dazu raten 
Ratingskala 0-4 trifft vollkommen zu, trifft einigermaßen zu, weder noch, trifft eher 
nicht zu, trifft überhaupt nicht zu 

o Ich werde mich hauptsächlich impfen lassen, da Ärzte/Ärztinnen mir dazu raten  
Ratingskala 0-4 trifft vollkommen zu, trifft einigermaßen zu, weder noch, trifft eher 
nicht zu, trifft überhaupt nicht zu 

o Ich sehe generell keinen Nutzen in Impfungen. 
Ratingskala 0-4 trifft vollkommen zu, trifft einigermaßen zu, weder noch, trifft eher 
nicht zu, trifft überhaupt nicht zu 

o Andere Bemerkungen: (Freitext) 

 

 (wenn14  ja) Ende 

 

Haben Sie vor sich gegen COVID-19 impfen zu lassen? 
16. Wie wahrscheinlich ist es, dass Sie sich gegen Covid-19 sobald Sie die Möglichkeit impfen lassen?  

0-100 %  
Wie wahrscheinlich ist es, dass Sie sich gegen Covid-19 innerhalb eines Jahres impfen lassen? 
 0-100% 
Wie wahrscheinlich ist es, dass Sie sich gegen Covid-19 innerhalb von fünf Jahren impfen lassen?  

0-100% 
 

17. Wollen Sie mit der Impfung noch abwarten? 
o Nein 
o Ja 

 
 (wenn: ja) Aus welchem Grund möchten Sie noch abwarten bzw sich nicht impfen lassen? 

o Ich habe Sorgen um direkt eintretenden Nebenwirkungen  
Ratingskala 0-4 trifft vollkommen zu, trifft einigermaßen zu, weder noch, trifft eher 
nicht zu, trifft überhaupt nicht zu 

o Ich habe Sorgen um Langzeit Nebenwirkungen  
Ratingskala 0-4 trifft vollkommen zu, trifft einigermaßen zu, weder noch, trifft eher 
nicht zu, trifft überhaupt nicht zu 

o Ich sehe derzeit keinen persönlichen Nutzen in der Impfung, da ich bereits COVID-19 hatte  
Ratingskala 0-4 trifft vollkommen zu, trifft einigermaßen zu, weder noch, trifft eher 
nicht zu, trifft überhaupt nicht zu 

o Ich sehe derzeit keinen persönlichen Nutzen in der Impfung, da ich keinen schweren 
COVID-19 Verlauf erwarte  

Ratingskala 0-4 trifft vollkommen zu, trifft einigermaßen zu, weder noch, trifft eher 
nicht zu, trifft überhaupt nicht zu 

o Ich sehe derzeit keinen persönlichen Nutzen in der Impfung, da ich generell keinen Nutzen 
in Impfungen sehe  

Ratingskala 0-4 trifft vollkommen zu, trifft einigermaßen zu, weder noch, trifft eher 
nicht zu, trifft überhaupt nicht zu 

o Ich befürchte, dass die Impfung nicht gegen eine Ansteckung wirksam sein wird, sondern 
nur gegen schwere COVID-19 Verläufe und diesen erwarte ich persönlich nicht  

Ratingskala 0-4 trifft vollkommen zu, trifft einigermaßen zu, weder noch, trifft eher 
nicht zu, trifft überhaupt nicht zu 

o Es ist zu schwer die Impfung zu erhalten  
Ratingskala 0-4 trifft vollkommen zu, trifft einigermaßen zu, weder noch, trifft eher 
nicht zu, trifft überhaupt nicht zu 

o Impfstoffentwicklung verlief schneller als andere Impfzulassungen  
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Ratingskala 0-4 trifft vollkommen zu, trifft einigermaßen zu, weder noch, trifft eher 
nicht zu, trifft überhaupt nicht zu 

o Die Impfstoffe wurde meines Erachtens zu wenig getestet  
Ratingskala 0-4 trifft vollkommen zu, trifft einigermaßen zu, weder noch, trifft eher 
nicht zu, trifft überhaupt nicht zu 

o Anderes: (Freitext)      
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