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History of vaccination  
 
Vaccines have been very successful in preventing infectious diseases. Since the 
implementation of routine vaccination of children, the incidence of childhood disease 
and mortality has reduced significantly (1). Vaccination has a long history. In the 7th 
century, Indian Buddhists drank snake venom in an attempt to become immune to its 
effect (2). The work of Edward Jenner in the 18th century represents the first scientific 
attempt to control an infectious disease by the deliberate use of vaccination, which 
created the basis for the development of the current immunization practices (3). Jenner 
demonstrated that inoculation with pus from cowpox protected against smallpox, a 
serious disease which caused 400.000 deaths per year in Europe in the 18th century (2).  

In the 19th century, more vaccines were developed. Louis Pasteur was the first to 
develop attenuated viral and bacterial vaccines (4). His research resulted in a 
breakthrough in the prevention of infectious diseases by establishing the basis of 
vaccinology, which is founded on the principle of isolation, inactivation, and 
administration of disease causing pathogens. In developed countries, national 
immunization programs have drastically reduced the incidence of many of the viral and 
bacterial infections that traditionally affected children. Vaccination has played a key role 
in the eradication of smallpox in 1979 and this was the first great success in global 
infectious disease control. 

In the Netherlands, the National Immunization Program (NIP) started in 1957. At 
the onset of the program, children were routinely offered vaccination om a voluntary 
basis against diphtheria, tetanus, pertussis, and poliomyelitis. Over the years, this 
program developed into a general vaccination program for children with vaccinations 
scheduled between the ages of two months and 12 years (5). Currently, this vaccination 
program entails vaccination against diphtheria, tetanus, pertussis, polio, measles, 
mumps, rubella, meningococcal disease type C, Haemophilus influenza type B (Hib) 
hepatitis B, pneumococcal disease, and human papillomavirus. In the Netherlands, 
participation in this program is high (around 95%), resulting in low incidences of most 
diseases included in the NIP (6). 
 
New target groups for vaccinations and criteria for expanding vaccination 
programs 
 
Forty years after the introduction of the Dutch NIP for children, a new target population 
for vaccination received increased attention in the Netherlands. In 1997, the National 
Influenza Prevention Program was implemented, offering influenza vaccination to 
persons aged 65 years and older and certain other risk groups to prevent associated 
complications and mortality of influenza (7). Influenza vaccination is offered on a 
voluntarily basis. Other European countries recommended influenza vaccination to their 
older citizens as well. Between 1997 and 2007, vaccination uptake in the Netherlands 
was estimated to be around 74%, almost reaching the target set by the World Health 



 

11 

1 
Organization of 75% (8). Uptake of influenza vaccination in the Netherlands was the 
highest in Europe (9).  

In 2007, the age threshold for influenza vaccination was lowered to 60 years 
because influenza vaccination was also considered cost-effective for this population (7). 
From 2007 onwards, acceptance of the influenza vaccine gradually decreased to 65.7% 
in 2013 (8). In response to discussions regarding vaccination against influenza of 
healthy elderly aged 60 years and older, the Health Council (Gezondheidsraad) 
concluded in her advice in 2014 that there is sufficient evidence that influenza 
vaccination offers protection against influenza and its complications in this age group 
(10). 

Also in 2007, the Health Council of the Netherlands introduced a ‘vaccination 
throughout life’-concept and identified older adults in general as a target group for 
expanding vaccination. At that time, several new vaccines had become available to 
protect against diseases prevalent in the older age groups such as pneumococcal and 
herpes zoster (11). However, none of these vaccines were part of a routine vaccination 
program in the Netherlands. In 2013, awareness on the underutilization of these 
available and registered vaccines was raised as their increased uptake may unlock 
further potential health benefits. The Health Council of the Netherlands concluded that a 
single assessment framework should be used to assess all vaccinations for 
implementation to improve the organization of vaccination care and make registered 
vaccines more accessible for all ages (12).  
 
The need for vaccination of the elderly 
 
The potential health benefits of vaccination among the older adult population become 
even more important with the shifting global demography and ageing of populations 
worldwide. The prognosis is that the median age of the world population increases from 
26.6 years in 2000 to 45.6 years by 2100 (13). For the Netherlands specifically, by 2040, 
26% of the Dutch population will be aged 65 years and older, compared to 16% in 2012. 
Of this group, two million people will be 80 years or older by 2055 (14). Age-related 
conditions such as immunosenescence (the gradual deterioration of the immune 
system), general frailty and the potential presence of co-morbidity are projected to 
result in up to 3500 fatalities a year due to infectious diseases and a strong increase in 
hospital admissions among persons aged 65 years old by 2040 (15). Vaccinating against 
infectious diseases other than influenza could reduce this burden of disease and 
therefore contribute to healthy ageing and reducing healthcare costs.  

Currently, healthcare costs rise steeply with age and are highest for the very old, 
translating into 45.000 euro per capita for people aged 95 and older for the year 2007. 
Over the period 1999-2010, general healthcare expenditures have risen 7.2% per year. 
The estimation is that about 15% of this rise can be attributed to ageing. In 2007, 1.4% 
of the costs of the healthcare was the result of infectious diseases and parasitic diseases. 
Almost 50% of these costs were incurred by persons aged 45 years and older. However, 
respiratory infections such as influenza and pneumonia were not included in this 
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calculation, causing an underestimation of the healthcare costs for this group of 
infectious diseases (16). 

Introducing or adapting any vaccination program must be supported by scientific 
evidence. The Health Council of the Netherlands composed an assessment framework of 
seven criteria (Table 1) to decide whether, based on the available scientific evidence, 
vaccination is justified (11).  

 
Table 1: The 7 criteria of the assessment framework to decide on the implementation of new 
vaccines. 
 
Criteria  
1. The infectious disease causes considerable disease burden within    
     the population. 
 
2. Vaccination may be expected to considerably reduce the disease  
     burden within the population. 
 
3. Any adverse reactions associated with vaccination are not sufficient   

 to substantially diminish the public health benefit. 
 
4. The inconvenience or discomfort that an individual may be  
    expected to experience in connection with his/her personal   
    vaccination is not disproportionate in relation to the health benefit   
    for the individual concerned and the population as a whole. 
 
5. The inconvenience or discomfort that an individual may be  
    expected to experience in connection with the vaccination program  
    as a whole is not disproportionate in relation to the health benefit  
    for the individual concerned and the population as a whole. 
 
6. The ratio between the cost of vaccination and the associated health  
    benefit compares favorably to the cost-benefit ratio associated with   
    other means of reducing the relevant disease burden. 
 
7. The provision of vaccination may be expected to serve an urgent or  
    potentially urgent public health need. 
 
 
 
Influenza vaccination and other preventive strategies in older adults 
 
In the Netherlands, the Dutch Ministry of Health, Welfare and Sport decides which risk 
groups are eligible for the National Influenza Prevention Program, as advised by the 
Health Council of the Netherlands. The general practitioner's office is the central 
location for organizing these immunization campaigns and the general practitioner 
(together with the practice nurse) selects, invites, and vaccinates the target population, 
accounting for 95% of all vaccinations administered to risk groups (18).  
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Vaccination is part of (disease) prevention. However, it is not the only type of 

prevention that is implemented for older adults in the Netherlands. Over the years, 
prevention has become more important in the Dutch national healthcare. The aim of 
these preventive interventions is to keep elderly independent, autonomous and healthy 
for as long as possible, thereby achieving healthy ageing (19). Examples of prevention 
programs other than the influenza vaccination program implemented in the Netherlands 
concern breast cancer screening, fall prevention programs, prevention programs to 
prevent loneliness, pressure ulcers prevention, healthy diet and general health check-
ups (20). 
 
Aim of this thesis 
 
Recent pleas for older adult vaccination have been published, summarizing the benefits 
of an extended adult vaccination program (21,22). In order for vaccination in older 
adults to be as successful as childhood vaccination, a crucial factor is the acceptance of 
this way of prevention. This is emphasized by the decrease of the influenza vaccination 
uptake. The aim of this thesis is to identify prominent factors that play a role in the 
vaccination accepting process. We devised an experiment in order to determine the 
relative importance of these identified factors. The ultimate goal was to build a model 
that would be able to predict the willingness to accept vaccination against different 
vaccine preventable diseases among various age-groups of older adults (50 years and 
older). 
 
Dissertation outline  
 
We first updated the scientific evidence regarding other vaccinations than influenza to 
older adults using the evaluation model of Kimman (Chapter 2). Vaccines included in 
this review were herpes zoster, pneumococcal disease, pertussis, and hepatitis A 
vaccination. In Chapter 3, we present a disease burden study among older adults 
regarding influenza, pneumococcal disease, herpes zoster, and pertussis. In this study 
Disability-Adjusted Life Years (DALYs) were calculated for each of the four infectious 
diseases for the older adult population to compare the burden of disease.  

Chapter 4 and 5 address the relevant determinants for older adults to accept 
vaccination. In Chapter 4, a literature review is presented to identify potential factors 
important in the vaccination evaluation process in the international literature. Chapter 5 
describes a focus group study performed with Dutch older adults aiming to identify 
determinants of vaccine acceptance relevant for the elderly Dutch population. Chapter 6 
describes a discrete choice experiment that was conducted based on the information 
from chapter 4 and 5 to determine the relative importance between the most important 
determinants.  

This thesis focusses on the older adults and their considerations for (and against) 
vaccination. Yet, it is known that the general practitioner (GP) and particularly the 
message they convey as professionals plays an important role in the vaccination process 
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of older adults. Notably, as medical professionals they currently act as (responsible) 
administrator of the influenza vaccination in several countries. Therefore, we conducted 
an interview study (Chapter 7) that explores the attitudes and intention of GPs towards 
vaccination of older adults in general as well the possible implementation of more 
vaccines. In chapter 8, we conducted a survey among Dutch GP’s to quantify the results 
found in the chapter 7. Finally, Chapter 9 summarizes the major findings of the studies 
and the practical implications of the results are discussed, as well as challenges that 
remain. Finally, suggestions for future research are presented. 
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Abstract 
  
Background The increasing life expectancy in most European countries has resulted in 
growth of the population 50 and older. This population is more susceptible to infectious 
diseases because of immunosenescence, co-morbidity and general frailty. Thus, to 
promote healthy aging, vaccination against vaccine-preventable-diseases could be one 
strategy. In addition to its possible individual benefits, vaccination may also yield social 
benefits, such as a lower overall cost of healthcare. Most European countries, however, 
offer only influenza vaccine although vaccines for pneumococcal disease, herpes zoster, 
pertussis, and hepatitis A are also available. Our aim is to review the knowledge of these 
vaccines for persons aged 50 and older and explore the arguments for expanding 
current vaccination programmes beyond just influenza.  
Methods The evaluation model of Kimman et al. was used to assess herpes zoster, 
pneumococcal disease, pertussis and hepatitis A in terms of four domains: pathogen, 
vaccine, disease outcomes and cost-effectiveness. The sources were Dutch surveillance 
systems, seroprevalence studies and the international literature. 
Results Herpes zoster, pneumococcal disease and pertussis are prevalent among 
persons aged 50 and older. Vaccines vary in effectiveness and have mild and self-limiting 
side effects. Vaccination against pneumococcal disease and pertussis causes adaptation 
of the responsible pathogen. For pertussis and hepatitis A, the vaccine is not registered 
specifically for the elderly population. Vaccination against herpes zoster and pertussis 
could improve quality of life, while vaccination against pneumococcal disease and 
hepatitis A prevents mortality. However, only vaccination against herpes zoster and 
pneumococcal disease appear to be cost-effective. 
Conclusions Vaccination can improve the health of the elderly population. As our 
review shows, however, the data are too incomplete to accurately judge its potential 
impact. More research is needed to determine how vaccination can most effectively 
improve the health of the growing population 50 years and older. 
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Introduction 
 
Background 
 
The increasing life expectancy in most European countries has resulted in the growth of 
the population 50 years and older. Although this population will continue to increase, it 
may not age healthily [1, 2]. It is estimated that by 2060, persons aged 65 and older will 
account for 30.0% of the total population of the EU-27 (the 27 Member States of the 
European Union), compared to 17.0% in 2008 [3]. 

 As a result of immunosenescence (the gradual deterioration of the immune system), 
co-morbidity and general frailty, this population is more susceptible than younger 
persons to infectious diseases [4], resulting in higher mortality and morbidity rates in 
older persons than in young adults [5]. Infections may lead to irreversible frailty and, 
thereby, more dependency on long-term healthcare [6]. Vaccinating persons aged 50 
and older against vaccine-preventable diseases (VPDs) may be one strategy to promote 
healthy aging.  

Apart from possible benefits to individuals in this age group, vaccination may yield 
social benefits, such as lower overall costs of European healthcare. Most European 
countries offer influenza vaccine to this population, and some countries also offer 
pneumococcal vaccine [7]. However, vaccination against other VPDs is not common, 
despite initiatives to update the programmes [8]. 

The aim of this review is to evaluate the vaccines available for persons aged 50 and 
older and to explore the arguments of programmatic vaccination for herpes zoster, 
pneumococcal disease, pertussis and hepatitis A. For each of these infectious diseases, 
we review the current knowledge of these vaccines as specifically applied to this 
population and describe each of four domains (pathogen, vaccine, disease and cost 
effectiveness), according to the model of Kimman et al [9].  
 
Rationale for vaccine choice 
 
Herpes zoster, pneumococcal disease, pertussis and hepatitis A were chosen for this 
review because a vaccine for each is registered in Europe. Furthermore, a report by the 
Dutch health council on the future of the national immunization programme focused on 
the possibility of persons aged 50 and older as a target group for vaccination against 
herpes zoster, pneumococcal disease and pertussis. Their report considered vaccination 
for hepatitis A to be universal [10].  

Beyond the Netherlands and Europe, the consensus in the United States is that these 
four vaccines are important throughout life. Vaccination for herpes zoster is 
recommended from the age of 60 and for pneumococcal disease from 65 by the Advisory 
Committee on Immunization Practices (ACIP) of the Centers for Disease Control and 
Prevention. Furthermore, a combined vaccine for tetanus, diphtheria and pertussis is 
recommended every 10 years. For hepatitis A, two doses in a lifetime are recommended 
when any risk factor is present [11] 
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Methods  
 
Evaluation model 
 
Vaccines against herpes zoster, pneumococcal disease, pertussis and hepatitis A were 
reviewed according to the criteria for adding new vaccines to the national immunization 
programme [9]. These criteria help in collecting relevant scientific information 
necessary for evaluation and decision making. The four domains of the model (pathogen, 
vaccine, disease and cost-effectiveness, as proposed by Kimman et al.) are presented as 
crucial elements of an adapted national immunization programme (Figure 1).  
 
 

 
 

Figure 1: Considerations in adapting the national immunization programme [9] 
 
Data source 
 
To determine the incidence of herpes zoster during 1998-2009, information was 
assembled from the Continuous Morbidity Registration (CMR: 1998-2001) and the 
Netherlands Information Network of General Practices (LINH: 2002-2009), as well as 
the Dutch Institute for Health Services Research (NIVEL). The CMR and LINH are 
nationally representative networks of general practitioners (GP’s) that report the 
incidence of infectious diseases weekly.  

We determined via notifications the incidence of pertussis since 1975 and hepatitis 
A since 1950 [12]. The incidence of invasive pneumococcal disease was based on 
isolates collected by The Netherlands Reference Laboratory for Bacterial Meningitis, a 
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"laboratory-based surveillance system that collects nationwide pneumococcal isolates 
from blood and cerebrospinal fluid" that represents 25% of the Dutch population [13]. 
Information on hospital admissions for pertussis and herpes zoster was drawn from the 
National Medical Registration. Registration coverage of this system fluctuates around 
90%. Mortality rates were obtained from Statistics Netherlands, which registers 
mortality data from death certificates on a statutory basis. Seroprevalence data to 
estimate prevalences of varicella zoster, pertussis and hepatitis A were available from 
two cross-sectional, population-based serosurveillance studies carried out in 1995-1996 
and 2006-2007 among persons aged 0 to 79 years [14, 15]. The international literature 
was searched for additional information on the four domains of the evaluation model for 
each of the infectious diseases in the study population.  
 
Results 
 
Pathogen 
 
Pathogenicity  
Nearly 100% of the Dutch population aged 7 and older is seropositive for varicella 
zoster virus and thus at risk for the later development of herpes zoster [16]. The 
occurrence of herpes zoster and its recurrence is also elevated in persons with an 
immune deficiency [17].  

For pneumococcal disease, the different serotypes vary in virulence, invasiveness 
and their potential to colonize. Of the more than 90 identified pneumococci serotypes, 
about 20% are responsible for more than 70% of the cases of invasive pneumococcal 
disease in all age groups [18]. By age, the incidence of invasive pneumococcal disease 
displays a parabolic pattern; the incidence is highest in children and persons aged 60 
and older [19]. Nasopharyngeal carriage of Streptococcus pneumoniae was found to be 
low in non-institutionalized older persons (aged 65 and older) [20]. However, for 
certain serotypes, carriage was higher in older persons with much exposure to children 
compared to older persons with no exposure to children [20].  

For pertussis, the incidence among persons aged 50 and older is rising. In 2006-
2007 the reported incidence in persons aged 50 to 64 years old was 6 times higher than 
it was in 1995-1996, and the incidence was 8 times higher in those aged 65 to 79 years 
old in 2006-2007 compared to 1995-1996 [21]. Serological studies showed that 
between 6000 and 8000 per 100,000 persons aged 50 to 60 years old and between 4000 
and 6000 per 100,000 persons aged 60 to 79 years old showed evidence of a recent (< 6 
months) pertussis infection [22]. Pertussis is often atypical in adults. In the Netherlands, 
only 17% of persons 50 to 64 years old and 36% of those aged 65 to 79 years old who 
showed serological evidence of a recent pertussis infection had reported coughing in 
2006-2007 [21].  

For hepatitis A, it was estimated in 2012 that in the next 10 years 60% of the 
population 60 and older may be susceptible to that disease in the absence of vaccination 
or natural exposure [23]. Meanwhile, the average age of individuals who become 
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infected is rising. Also in 2012, 12% of the participants in a seroprevalence study had 
been vaccinated against hepatitis A owing to travel. Because such a vaccination induces 
possible lifelong immunity, this group could be considered protected against hepatitis A 
even as they age [15]. The course of infection is more severe in persons aged 50 and 
older, and patients with chronic hepatitis B and C infections are at risk of more severe 
disease if they contract hepatitis A [24].  
 
Infectiveness and transmissibility 
Herpes zoster is the result of a reactivation of the dormant varicella-zoster virus in the 
central nervous system due to a diminished cell-mediated immunity. The vesicle rash 
specific to herpes zoster is contagious for non-immune persons until the vesicles have 
crusted; transmission occurs sporadically [25]. 

The transmission of pneumococci and pertussis is airborne, and both pathogens are 
contagious. Pneumococci are transmitted by nasopharyngeal carriers [26]. The 
infectiveness and transmissibility of pertussis is probably related to coughing, which 
makes pertussis highly contagious [27, 28]. During an outbreak of pertussis in a Dutch 
religious institution, the attack ratio was 42% among the elderly [29]. 

Hepatitis A is transmitted by the fecal-oral route, by person-to-person contact or by 
ingestion of contaminated food or water [24]. Hepatitis A is also highly contagious due 
to the long survival period of the virus in the feces [24]. Community outbreaks in Latvia, 
Slovakia and in the Czech Republic showed a low attack rate among the elderly 
population [30-32]. To date, no outbreaks of hepatitis A have been reported among the 
elderly population in the Netherlands [33]. However, with the changing immunity 
profiles in the elderly population reflecting a decline in natural infection due to 
improved hygiene, these attack rates are expected to be higher in the future because of 
the diminishing of natural immunity.  
 
Antigenic variation 
Varicella zoster and hepatitis A are stable viruses. Whereas several genetic variations 
exist, all belong to the same known serotype [34, 35]. Many different serotypes of 
pneumococci are associated with invasive disease. A phenomenon called serotype 
replacement has been seen after routine pneumococcal vaccination. Although herd-
protection benefits for adults have been reported after the implementation of the 7-
valent conjugate pneumococcal vaccine (PCV-7) for children, there has been a rise in 
pneumococcal disease in the study population. Its higher incidence is caused by non-
vaccine PCV-7 serotypes. The phenomenon of serotype replacement depends on age, 
geographic region and the development of antibiotic resistance [18]. Similarly, for 
pertussis, there is evidence that antigenic changes have occurred as a result of mass 
vaccination [36].  
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Disease 
 
Burden of disease  
Herpes zoster, pneumococcal disease and pertussis are highly prevalent among persons 
aged 50 and older in the Netherlands [16, 19, 22, 37]. Herpes zoster will develop in 
about 23% to 30% of the European population [38]. It causes a painful and itchy rash 
that proceeds to post herpetic neuralgia (PHN) in 9% to 34% of the elderly population 
who have the disease [39]. The pain associated with the rash and PHN is neuropathic 
and therefore less sensitive to painkillers, and there are no effective treatment options 
[40]. In the Netherlands, on average per year, 717 per 100,000 persons aged 50 and 
older consult a general practitioner because of herpes zoster, and 9.4 per 100,000 are 
admitted to the hospital. The number of hospital days increases with age. Herpes zoster 
has been reported to lead to a decrease in quality of life (health-related quality of life, 
HRQoL), with an impact on the activities of daily living (ADL) [41-44]. The total number 
of quality-adjusted life years (QALYs) lost because of herpes zoster has varied between 
1060 and 3024 for persons aged 60 to 80 years old [45].  

Pneumococcal disease can lead to various clinical syndromes in older persons, such 
as invasive pneumonia (the most common), bacteraemia and meningitis [19]. The yearly 
average incidence of invasive pneumococcal disease is 54 per 100,000 persons aged 50 
and older. For pneumonia, the incidence in general practice has been established at 17.5 
per 1000 patients aged 65 to 74 old and 31.4 per 1,000 patients aged 75 and older [46]. 
However, this overview included all causes of pneumonia, not just pneumococcal 
infection. It has been estimated that 30% to 40% of all pneumonia cases are caused by 
pneumococcal infection [47]. On average, 590 per 100,000 persons aged 50 and older 
are admitted to the hospital yearly for pneumococcal disease. The number of admissions 
to the intensive care unit are highest for meningitis, with 58% for persons aged both 50 
to 64 years old and 65 and older, and lowest for bacteremia, with 18% for both age 
groups. The average duration of a hospital admission was reported to be 13 days. 
Bacteraemia and meningitis were associated with the highest fatality rates, 40% and 
39%, respectively, for persons aged 65 and older [19]. It is estimated that 648 QALYs are 
lost due to pneumococcal disease in the elderly population [48]. Pertussis causes 
symptoms similar to a common cold, but it can also lead to a prolonged chronic 
paroxysmal cough [39]. From 2004 on, a rise in the number of notifications has been 
observed for persons 50 aged and older. From 2002 to 2005, 4,963 cases were reported 
among persons aged 45 and older. In the same period, 10,338 GP consultations and 28 
hospital admissions were reported among persons aged 45 and older [49]. Figure 2 
shows an increase in the notifications of pertussis for persons aged 50 and older in 
2000-2011. The complications of pertussis reported in adults are urinary incontinence, 
pneumonia, rib fractures, fainting, sinusitis and otitis media [50]. A pertussis outbreak in 
a monastery in the Netherlands showed the potential severity of the impact in the 
deaths of 4 persons aged 55 years and older [29]. Pertussis also has an impact on the 
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ADL [44]. We estimate that a symptomatic and an asymptomatic case represent a loss of 
50 and 25 QALYs, respectivelya.  

Hepatitis A causes jaundice, nausea, fever and infection; very rarely it can lead to 
liver failure [24]. The severity increases with age, leading to a higher number of 
hospitalizations and to longer hospital stays [33]. The case fatality rate in persons 50 
aged and older was reported to be 1.8% [51]. In total, 436 cases were reported among 
persons aged 50 and older from 2003 until May 2012. On average, the disease burden, as 
expressed in disability-adjusted life-years (DALYs), for all patients with notified cases of 
hepatitis A was estimated at 17 for 2005-2010 [33].  

 

 
 
Figure 2: Notifications for pertussis from 2000 to 2011 for persons aged 50 years and older. 
The dots on the black line represent the number of notifications of pertussis per 100.000 
persons 50 years and older for 2001 to 2012. 
 
Use and cost of healthcare 
Most of the cost of healthcare for the diseases under review is due to GP visits, hospital 
admissions, laboratory tests and medication such as antiviral medication for herpes 
zoster and antibiotics for pertussis and pneumococcal disease. For hepatitis A, there is 
no cure, but the symptoms can be controlled; additional expense is incurred to vaccinate 
the close contacts of those with hepatitis A. 

For herpes zoster, it is estimated that the total cost in the Netherlands for GP 
consultations and drugs is €72.05 per case and €101.10 per case of PHN [45]. For 
pneumococcal disease, it is estimated that the mean direct cost per case (meaning the 
direct medical costs as registered by the Statistics Netherlands [CBS]), depending on the 
outcome of the infection, can vary from €17.10 (pneumonia requiring GP consultation) 

                                                           
a Based on cases reported in CMR during the period 2002-2005 and the weight estimates given by Lee et 

al., 2007 (72). 
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to €15,255.00 (meningitis). The mean indirect cost (meaning indirect costs of 
productivity losses registered by the CBS) per case varies from €6.50 (pneumonia 
requiring GP consultation) to €302.00 (meningitis) [48] (Table 1). For pertussis, it is 
estimated that the cost of healthcare was €75 per case for persons aged 45 and older in 
the Netherlands from 2002-2005. The largest contributing expenses were GP 
consultations and laboratory diagnostics [49]. For hepatitis A, no studies have been 
conducted on costs associated with the study population. The cost per patient, with an 
average age of 30 years, has been estimated at €1,579 [33].  
 
Table 1: Use and costs of healthcare for pneumococcal disease by disease outcome per case [48] 

 
 
 
 

 

 

 

 

 

 

 

 

 

 

a The main direct and indirect costs were calculated by taking the age-related resource information 
published in Jansen et al.[19] and the direct medical costs and indirect costs of productivity losses 
registered by the Central Office for Statistics Netherlands (//statline.cbs.nl, in Dutch) 
 
Work absenteeism 
The cost of absence from work is a growing concern in this age group. According to the 
CBS, 45% of the persons aged 55 to 65 years old were working in 2008. However, the 
proportion of persons who continue working has increased during recent years and will 
continue to grow [52]. 
Becoming infected while employed can lead to an employee's loss of productivity. A 
study to estimate the productivity loss related to herpes zoster calculated that 64% of 
the persons aged 50 and older who had a job when they contracted the disease missed 
on average 43 hours of work; 76% reported on average 34 hours of decreased 
effectiveness [53]. For hepatitis A, the incidence is too low to account for lost 
productivity; no data on productivity loss was found for the other infectious diseases.  
 
Alternative preventive measures 
No alternative measures are known to prevent herpes zoster, pneumococcal disease or 
pertussis; only vaccination is effective. Practicing basic hygiene is important for 
preventing hepatitis A infection because of its fecal-oral transmission route, and post-

 Healthcare costs 
 

Disease outcome Mean direct costs 

 per casea 

 

Mean indirect 
costs per casea 

 
Meningitis 

 
€ 15,255.00 
 

 
€ 302.00 

Pneumonia requiring GP 
consultation  

€ 17.10 
 

€ 6.50 

Pneumonia requiring 
hospitalization  

€ 5,194.00 
 

€ 173.00 

Bacteraemia € 8,077.00 
 

€ 197.00 
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exposure vaccination of patients' close contacts has also proved effective in preventing 
hepatitis A [54].  
 
Vaccine 
 
Availability of vaccines  
The European organization for the registration of vaccines in Europe is the European 
Medicine Agency (EMA; http://www.ema.europa.eu/ema/). 
Vaccines are available for herpes zoster, pneumococcal disease, pertussis and hepatitis 
A. Both Zostavax (for prevention of herpes zoster) and Prevenar13 (for prevention of 
pneumococcal disease) are registered in Europe for persons aged 50 and older. 
Pneumo23 is used in high-risk groups in the Netherlands [55]. Boostrix has been 
registered as a booster combination vaccine (DTaP-IPV) for the prevention of diphtheria 
(D), tetanus (T), pertussis (aP) and polio (IPV). Epaxal, Avarim and Havrix have been 
registered for the prevention of hepatitis A. The vaccines to prevent pertussis and 
hepatitis A have been licensed in Europe for the general adult population, not especially 
for the elderly population, although no upper age limit is given. In the United States, 
Boostrix was recently approved for use in persons aged 65 and older [56]. 
 
Effectiveness 
Zostavax has reduced the burden of herpes zoster by 61.1%, the incidence of PHN by 
66.5% and the incidence of herpes zoster by 51.3%. These results were observed in 
persons aged 60 and older during five years of follow-up [57]. This vaccine’s 
effectiveness against herpes zoster was less in persons aged 70 and older than in those 
aged 60 to 69 years old. The prevention of PHN was not age-dependent [57] (Figure 3). 
Vaccination has also been shown to reduce the negative impact of herpes zoster on the 
daily activities of persons aged 60 and older [58]. A single shot was found to confer 
protection for approximately six years, but more research on the duration of protection 
is needed [59].  

Currently, a randomized controlled trial (RCT) is being performed to determine the 
effectiveness of Prevenar13 (a 13-valent conjugated vaccine) among persons aged 65 
and older in the Netherlands [60]. This vaccine includes 65% to 77% of the serotypes 
responsible for invasive pneumococcal disease in Europe, whereas Pneumo23 covers 
81% to 91% of the serotypes causing the disease in European adults [18]. Strong 
evidence of efficacy of a pneumococcal polysaccharide vaccine like Pneumo23 against 
invasive pneumococcal disease has been found, but the antibody levels in persons aged 
65 and older seem to decline in three to five years [61, 62].  

Data are lacking on the effectiveness of pertussis vaccination in persons 50 aged and 
older. The risk of pertussis was reduced by 92% in patients aged 15 to 65 years old after 
acellular pertussis vaccination [63, 64]. Since a single dose of Boostrix induced an 
effective immune humoral response against pertussis, it is likely to protect persons aged 
55 and older. However, the immunogenicity in persons aged 75 and older was not clear 
because of the low number of subjects in the study [65]. Immunity in children after 

http://www.ema.europa.eu/ema/
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vaccination wanes within several years. This implies that one dose might lead to 
reduced transmission, but not to long-term individual protection [66]. Booster 
vaccinations may therefore be necessary.  

One study was conducted on the immunogenicity of the hepatitis A vaccine in 
persons aged 50 and older. In this prospective uncontrolled study, an effective immune 
response was induced after two doses, achieving a protection of 98% [67]. Antibodies 
remain in vaccinated adults for 12 to 25 years, but their presence is potentially lifelong 
[68]. 
 

 
 
Figure 3: The effectiveness of Zostavax for preventing HZ, burden of illness and PHN among 
different age groups [38]. 
The light grey bar represents the vaccine effectiveness on the incidence of herpes zoster, the 
burden of illness and post herpetic neuralgia of the total study population  
The white bar represents the vaccine effectiveness on the incidence of herpes zoster, the burden 
of illness and post herpetic neuralgia for those aged 60-69 years. 
The dark grey bar represents the vaccine effectiveness on the incidence of herpes zoster, the 
burden of illness and post herpetic neuralgia for those 70 years and older.  
 
Adverse events, safety considerations 
Adverse events following vaccination against herpes zoster, pneumococcal disease, 
pertussis and hepatitis A are commonly mild and self-limiting. More serious and long-
term complications are rare (reported by http://www.fk.cvz.nl/).  

Herpes zoster vaccine is contraindicated in persons with a hypersensitivity (allergy) 
to an active substance, immune deficiency, or untreated active tuberculosis or those who 
are being treated with immune suppressors or high doses of corticosteroids. The 
pneumococcal vaccine is contraindicated in people who are hypersensitive to the active 
substances, to any of the other ingredients or to diphtheria toxoid. People who have a 
high fever should not receive the vaccine until they have recovered. The pertussis 

http://www.fk.cvz.nl/
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vaccine is contraindicated in persons aged 50 and older who have an infectious disease 
at the time of vaccination. Hepatitis A vaccine is contraindicated in those who have a 
high fever as a consequence of disease, and Epaxal must not be given to persons aged 50 
and older with a sensitivity to eggs and chicken protein.  

Herpes zoster, 13-valent pneumococcal and pertussis vaccine have been given 
concomitantly with influenza vaccine and were well tolerated [69-71]. Boostrix has also 
been given concomitantly with Havrix and was well tolerated [72]. To achieve an 
optimal benefit, pneumococcal vaccination and herpes zoster vaccination must be given 
four weeks apart [73].  

 
Costs of the vaccine and the vaccination programme 
Market prices for the vaccines range from €14.98 (Pneumo23) to €137.33 
(Zostavax)[74]. The prices are likely to be lower when the products are used in a 
vaccination programme. In addition, the number and frequency of doses as well as the 
expense of administration will influence the costs of a vaccination programme.  

The estimated cost of implementing a vaccination programme, including 
administration costs, in the Netherlands for herpes zoster within the current influenza 
programme ranges from roughly €14.7 million for persons aged 60 and older to €4.9 
million for persons aged 80 and older (assuming an uptake of 75%). Furthermore, once-
only costs total €0.3 million [45].  

For hepatitis A, the costs of a vaccination programme, including a catch-up 
programme for all persons aged 60 and older performed by general practitioners, would 
be €210 million in the first year and €13 million in subsequent years (indexed for 2009 
for all persons aged 60 and older).  

We estimated the annual costs of pertussis (with Boostrix) and pneumococcal 
vaccination (with Prevenar13), assuming an uptake of 75% among persons aged 60 and 
older and at the retail priceb. For pertussis vaccination, an indication of the annual costs 
would be €65 million; for pneumococcal vaccination, it would be €190 million. This 
estimate does not include additional costs, such as the fee for general practitioners or 
the potential need for revaccinations. 

 
Cost-effectiveness  
 
A Dutch cost-effectiveness study found that herpes zoster vaccination for persons aged 
70 years old was marginally cost-effective (€21,716 per QALY, based on the reduction in 
burden of disease). Vaccination of other age groups was not cost-effective owing to the 
vaccine's cost and lack of effectiveness [45].  

The cost-effectiveness of the 13-valent pneumococcal vaccine was demonstrated in 
different scenarios [48]. No cost-effectiveness study is available on pertussis vaccination 

                                                           
b Retail price Boostrix: €23.29 
 Retail Prevenar13: €67.72 
 Assuming uptake of 75%: 3,700,000 x 0.75 = 2,800,000 persons aged 60 and older (Central Office for  
 Statistics Netherlands) 
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of the study population. A world-wide review of economic evaluations of booster 
vaccination against pertussis for adults concluded that many studies were strongly 
affected by the lack of reliable input data on real incidence and by the number of 
unreported cases [75]. A study from Germany concluded that vaccinating adults with a 
booster vaccination (>18 years old) would be cost-effective when the incidence is 
greater than 120 per 100,000 population [76]. It was found unlikely that vaccination of 
the study population against hepatitis A in the Netherlands would be cost-effective due 
to the currently low incidence rates. Moreover, most cases in the Netherlands are 
related to travel, and an increasing number of persons are being vaccinated against 
hepatitis A [23]. 

 
A summary of the results discussed above is given in Table 2.  

 
 



 
 

 

Table 2: An overview of the model of Kimman et al [9] for herpes zoster, pneumococcal disease, pertussis and hepatitis A 
 

 Pathogen  Disease  Vaccine   Cost-
effectiveness 

 Bacteria 
or virus 

Clinical 
picture 

Age-related 
risk 

Morbidity Mortality Efficacy Side effects No. of 
doses 

Period of 
protection 

Administration 
with other 
vaccines 
 

Costs + 
reimbursement 
(in the 
Netherlands) 

 

 GP 
consultation 
(incidence) 

Hospital 
admission 
(incidence) 

 

 
 Herpes zoster 

 
Herpes zoster 
virus 
(reactivation of 
varicella zoster 
virus) 

 
Painful itchy 
rash, PHN 

  
Risk 
increases 
with age 
50% >85 
years 

 
717/ 
100,000 
(≥50 years) 

 
9.4/100,000 
(≥50 years) 

 
Low 

  
51.3% - 
66.5% 

 
Mostly local 
symptoms 
and 
headaches 

 
1 

 
6 years? 

 
Influenza 
vaccine. 
Zostavax and 
pneumococcal 
vaccine should 
be given 4 
weeks apart 

 
€43.91/137.33, 
no 
reimbursement 

  
Marginal 

 
 Pneumococcal   
 disease 

 
Staphylococcus 
pneumoniae  

 
Pneumonia, 
Meningitis, 
Bacteraemia  

  
Incidence 
rises with age 

 
- 

 
590/100,000 
(>50 year) 

 
20% 

  
PPV23: strong 
indication for 
preventing 
IPD 
Prevenar13: 
currently 
investigated 

 
Mostly local 
symptoms 
and 
headaches 

 
2? 

 
3-5 years? 

 
Influenza 
vaccine, 
Zostavax and 
pneumococcal 
vaccine should 
be given 4 
weeks apart 

 
Prevenar13: 
€67.72, no 
reimbursement 
Pneumo23: 
€14.97-, 
reimbursement 
under certain 
circumstances 

  
Yes 

 
 Pertussis 

 
Bordetella 
pertussis  

 
Influenza-like 
symptoms 
and chronic 
paroxysmal 
cough 

  
Pertussis 
becomes 
more 
prevalent 
among those 
≥50 years 

 
10,388 
>45 years 
2002-2005 

 
28 
>45 years  
2002-2005 

 
Low 

  
Secondary 
vaccine failure 
is present in 
older persons 

 
Mild 
symptoms 

 
Possible 
multiple 

 
4-12 years 
in children 

 
Havrix may be 
given 
simultaneously 
 

 
€21.18, no 
reimbursement 

  
Unknown 
 

 
 Hepatitis A 
 

 
Hepatitis A 
virus 

 
Jaundice, 
fever, nausea, 
vomiting, 
liver failure 

  
Aging 
increases 
susceptibility  

 
 
Morbidity increases with age 

 
1.8% 

  
Epaxal: 100% 
after 2 doses 

 
Mostly local 
symptoms, 
headaches 
and fatigue 

 
2 

 
12-25 
years, 
possibly 
lifelong  

 
Boostrix may 
be given 
simultaneously 
 

 
Epaxal and 
Havrix: €21.63-
32.45, no 
reimbursement 

  
Highly  
unlikely 
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Discussion 
 
We assessed herpes zoster, pneumococcal disease, pertussis and hepatitis A vaccines 
according to a previously formulated set of criteria for additions to a national 
immunization programme. Herpes zoster, pneumococcal disease and pertussis are 
common among persons aged 50 and older in the Netherlands. In the future, this study 
population will become more susceptible to hepatitis A, because fewer persons will have 
acquired natural immunity through exposure. For each of these infectious diseases, a 
vaccine is available, although its effectiveness varies. Whereas vaccination might have 
consequences for the virulence and prevalence of pneumococcal disease and pertussis, it 
could lower the disease burden and reduce healthcare costs. Only vaccination against 
herpes zoster and pneumococcal disease currently appear to be cost-effective.  

Routine vaccination in childhood has been extremely successful in reducing the 
health burden, as shown in numerous studies. Our review suggests that, although 
vaccination can improve the health of persons aged 50 and older, the data, even on 
available vaccines, is still far from sufficient to judge the full potential impact. Besides, 
the vaccines against pertussis and hepatitis A have not yet been registered for the study 
population in Europe.  

 Vaccination against certain types of pathogens will prevent mainly severe disease 
and death, such as in invasive pneumococcal disease, where mortality is the main 
concern. Vaccination against other types (with low case fatality rates) will increase a 
person’s quality of life by limiting functional loss, reducing frailty and preventing the 
exacerbation of the underlying disease, such as in herpes zoster and pertussis, where 
loss of quality of life is most prominent [9]. The effect of vaccination can also differ 
across age groups. For the herpes zoster vaccine, persons aged 60 to 69 years old profit 
more from a decrease in the incidence of the disease and its burden than persons aged 
70 to79 years old. However, the effectiveness of the vaccine in regard to the incidence of 
PHN hardly differs between persons aged 60 to 69 years old and those aged 70 to 79 
years old. In considering the incidence and the crude estimated burden of the various 
diseases, prevention of pneumococcal disease and herpes zoster might warrant higher 
priority than prevention of pertussis and hepatitis A. The study population will become 
more susceptible to hepatitis, yet they might avoid it by being vaccinated for travel. This 
protection is possibly life long, thereby making vaccination of the study population 
against hepatitis less of a priority. In the seroprevalence report of 2005-2006, already 
23% of the persons aged 0 to 79 years old had been vaccinated against hepatitis A. For 
pertussis, however, there may be much underreporting, which is suggested by the 
difference between notifications and serological incidence, so the burden of disease is 
unclear. Lack of information on the disease burden makes it hard to compare pertussis 
to influenza, which is already in the vaccination programme for the study population in 
some European countries [7].  

Vaccination of persons aged 50 or older is important, considering 
immunosenescence and the fact that infections frequently lead to irreversible frailty and 
thereby to more dependency after recovery [6]. Therefore, insight into the optimal 
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timing of vaccination is essential. Vaccination at the age of 50, before 
immunosenescence occurs, might provide increased protection [77]. For that reason, we 
took 50 years old as the minimum age for this review. Of note, the lowest age at which 
most European countries offer influenza vaccination is 60. Thus, a possible reduction of 
the age for access to the influenza programme might be beneficial; that possibility is 
being considered by the health council of the Netherlands [78].  

 Furthermore, decisions on vaccination in childhood should take into account the 
potential change in disease dynamics in the study population and vice versa. For 
example, routine vaccinations against varicella in children could have implications for 
the occurrence of herpes zoster in persons aged 50 and older [79].  

Other questions remain about the effectiveness and duration of protection of the 
candidate vaccines in the study population. In one trial involving herpes zoster vaccine, 
its efficacy was the lowest for persons aged 70 and older; this was the group with the 
highest incidence and disease burden [57]. For pneumococcal disease, clarification of 
the effectiveness of the 13-valent conjugated vaccine in persons aged 65 and older are 
pending the results of an RCT [60]. Furthermore, questions remain about the number of 
doses needed to obtain an optimal and lasting immune response and the necessity of 
repeating the vaccination.  

One of the major questions concerning potential improvements through vaccination 
in the health of persons aged 50 and older is whether they would accept such an 
intervention. This population may perceive the situation differently from younger 
individuals. For example, in the United States, vaccination against herpes zoster is 
recommended, but the uptake is low in persons aged 60 and older [80]. Before the 
implementation of new vaccination strategies for the study population, it is of utmost 
importance to gain more knowledge about acceptance of new vaccines, its uptake and 
the determinants that influence the uptake. Research should also address the 
preferences of the study group with respect to the effects and implications of primary 
prevention for VPDs.  
 
Conclusion 

 
In the field of primary prevention for persons aged 50 and older, vaccination against 
herpes zoster and pneumococcal disease are potentially effective. It should be kept in 
mind that, although we have mainly used Dutch data, certain aspects of vaccination are 
not limited to a specific country. Therefore, we believe that the results of this review are 
also relevant to other Western European countries. More research would ensure the 
best possible improvement in health for the growing population of persons aged 50 and 
older.  
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Abstract 
 
Background Implementation of additional targeted vaccinations to prevent infectious 
diseases in the older adults is under discussion in different countries. When considering 
the added value of such preventive measures, insight in the current disease burden will 
assist in prioritization. The aim of this study was derive the first estimates of the disease 
burden in adults aged 50 years or over in the Netherlands for influenza, pertussis, 
pneumococcal disease and herpes zoster. 
Methods The average annual disease burden for these four diseases in the Netherlands 
was calculated for the period 2010-2013 using the disability-adjusted life years (DALY) 
measure. Disease models and parameters were obtained from previous research. Where 
possible we adapted these models specifically for older adults and applied age-specific 
parameters derived from literature. The disease burden based on these adapted models 
and parameters was compared with the disease burden based on the general population 
models. 
Results The estimated average annual disease burden was from high to low: 
pneumococcal disease (37,223 DALYs/year), influenza (7941 DALYs/year), herpes 
zoster (942 DALYs/year), and pertussis (812 DALYs/year). The adaptation of models 
and parameters specifically for the elderly resulted in a higher disease burden compared 
to the use of general population models. 
Conclusions Among older adults, the disease burden in the period 2010-2013 was 
highest for pneumococcal disease, mostly because of high mortality, followed by 
influenza. Disease burden of herpes zoster and pertussis was relatively low and 
consisted mostly of years lived with disability. Better information on the course of 
infectious diseases and long-term consequences would enable more accurate estimation 
of disease burden in older adults. 
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Introduction 
 
Life expectancy in western countries has increased, resulting in a proportionally larger 
aged population which will continue to expand over the coming decades. This will result 
in high disease burden in aged persons and higher medical costs for society [1, 2]. 
Infectious diseases play an important role in the burden of disease in the frail aged [3, 4]. 
The natural deterioration of the immune system caused by ageing that is often called 
immunosenescence, results in an increased susceptibility for infectious diseases and a 
decreased ability of aged persons to mount an effective immune response to infections 
[5]. Immune modelling is relevant for vaccination response. Individual variation that 
exists in the ability to respond well after vaccination, i.e., some older adults might 
adequately respond , whereas others – sometimes at younger ages – might fail to mount 
a protective response [6]. Vaccine-induced immunity as well as naturally acquired 
immunity can wane over time, allowing for reactivation of viruses such as varicella 
zoster virus (VZV) [7]. In addition, comorbidity and general frailty, also lead to higher 
susceptibility of aged persons to many infectious diseases [3]. During infection the 
incidence of serious complications and mortality is often higher in the aged population 
than in the other age groups [3, 8, 9]. 

Vaccines for influenza, pertussis, pneumococcal disease and herpes zoster are 
available, but currently only influenza vaccination is routinely offered to people older 
than 60 years of age in the Netherlands. Implementation of additional targeted 
vaccinations in order to prevent infectious diseases in older persons is under discussion 
both in the Netherlands and elsewhere [10-12]. In case of pneumococcal vaccination it is 
relevant to consider the indirect impact on older adults as a result of routine childhood 
vaccination with conjugated pneumococcal vaccine (2006-2010: 7-valent pneumococcal 
vaccine; from 2011 onwards 10-valent pneumococcal vaccine [13]). Another option 
would be to improve secondary prevention, for example by accelerating the response of 
general practitioners on certain conditions (e.g., prescription of appropriate antibiotics 
against pneumococcal pneumonia). When considering the added value of preventive 
measures against infectious diseases, insight into the current burden of these diseases 
will assist in prioritization. With this objective in mind, the Burden of Communicable 
Diseases Europe (BCoDE) project developed methodology and software to calculate the 
burden of infectious diseases [14, 15]. This method was used to calculate the burden for 
32 infectious diseases in the general population in the Netherlands in the period 2007-
2011 [16]. In this study, however, no separate analysis of the disease burden in older 
adults was performed. Herpes zoster was not included in this study and for 
pneumococcal disease, only the burden of invasive disease was calculated. Estimation of 
disease burden in aged persons presents additional challenges due to a higher 
prevalence of multi-morbidity in this population. In the current study we compute 
disease burden using a consistent methodological approach, and in the interests of 
simplicity in model specification and interpretation, we do not address the potential 
complications of multi-morbidity. 
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Thus, the aim of the present study was to provide preliminary estimates of the 
disease burden in adults aged 50 years or over for influenza, pertussis, pneumococcal 
disease and herpes zoster, with the goal of making comparisons between the disease 
burden of these four vaccine-preventable diseases in the older adult population. Rather 
than emphasizing absolute estimates of disease burden, our study focusses on 
comparing the relative burden due to these diseases by using disease models and 
parameters that are similar in completeness. Furthermore, we investigated whether the 
use of age-specific parameters, as opposed to parameters based on the general 
population, gives rise to a difference in the estimated disease burden. 
 
Methods 
 
Study population and data sources 
 
The population for which disease burden was estimated consisted of all cases of incident 
infection (of each of the four diseases considered) estimated to have occurred within the 
period 2010-2013 in the Netherlands, restricted to persons aged 50 years or older. 

Data on the incidence of the various diseases were obtained from the NIVEL Primary 
Care Database [17, 18] of the Netherlands Institute for Health Services Research 
(NIVEL), which is based on GPs’ clinical diagnosis (herpes zoster, pneumonia) , the 
Dutch registration system for notifiable diseases (OSIRIS) with case definitions including 
a specific clinical definition as well as laboratory confirmation (pertussis), and the 
Netherlands Reference Laboratory for Bacterial Meningitis (NRBM), which includes 
laboratory data of S. pneumoniae isolates from blood and cerebrospinal fluid, i.e., 
invasive pneumococcal disease (Table 1). The incidence data for influenza, herpes zoster 
and non-invasive pneumonia (we assumed that 30% of all pneumonia is caused by S. 
pneumonia based on previous research [8, 19]) were obtained from the primary care 
setting, and the incidence data for invasive pneumococcal disease from the hospital 
setting. Incidence data for pertussis were obtained both from primary care and from the 
hospital setting. For influenza, the annual incidence of influenza-like illness (ILI) from 
sentinel GP data was used as a proxy, which was adjusted for the estimated proportion 
of ILI that is virologically confirmed influenza. 
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Table 1: Reported number of new cases in the years 2010-2013, multiplication factors (MFs) 
chosen to adjust for under-estimation, and the estimated annual number of symptomatic cases 
(averaged over the period 2010-2013 and adjusted for under-estimation), per disease 
 

Disease  Reported number of new cases* 
 

MF(s) chosen Estimated 
annual 

number  
of 

symptomatic 
cases 

  2010 2011 2012 2013 

Influenza All ages 18,868 93,225 50,349 158,44
1 

Uniform[4.12-5.13] (1) 371,061 

 ≥50 3645 19,166 14,949 57,560  110,213 
Pertussis All ages 3733 5450 13,853 3422 0-9 year: 21.9 (1) 162,309 
 ≥50 658 931 3008 938 ≥9 year: 25 (1) 34,593 
IPD All ages 2496 2472 2592 2152 Uniform[1.05-1.20] (1) 2760 
 ≥50 2000 2088 2092 1788  2249 
(N)IPD All ages 58,984 69,051 71,548 69,596 IPD: Uniform[1.05-1.20] 

(1) 
67,627 

** ≥50 35,268 38,759 43,328 45,581 NIPD: 1 40,917 
Herpes zoster All ages 79,986 81,973 85,917 84,829 0.9 (2) 74,858 
** ≥50 50,285 52,197 54,876 55,050  47,764 

IPD = invasive pneumococcal disease, NIPD = non-invasive pneumococcal disease, (N)IPD = (non-
)invasive pneumococcal disease or all pneumococcal disease 
* Data sources:  
- Netherlands Institute for Health Services Research (NIVEL): influenza, non-invasive pneumococcal 

disease (NIPD; we assumed that 30% of all pneumonia is caused by S. pneumoniae), and herpes zoster 
- Netherlands Reference Laboratory for Bacterial Meningitis (NRBM): invasive pneumococcal disease 

(IPD) 
- Dutch registration system for notifiable diseases (OSIRIS): pertussis  
** For NIPD and herpes zoster it concerned number of new episodes and not number of new cases 
(1) Bijkerk P, van Lier A, McDonald S, Kardamanidis K, Fanoy EB, Wallinga J, et al. State of infectious 

diseases in the Netherlands, 2013. Bilthoven: National Institute for Public Health and the Environment 
(RIVM); 2014 (RIVM report 150205001). http://www.rivm.nl/bibliotheek/rapporten/150205001.pdf. 

(2) Opstelten W, van Loon AM, Schuller M, van Wijck AJ, van Essen GA, Moons KG, et al. Clinical diagnosis 
of herpes zoster in family practice. Ann Fam Med. 2007;5(4):305-9. 

 

 
Burden of disease estimation 
 
The Disability Adjusted Life Year (DALY) was used as a composite measure to express 
the burden of disease. DALYs consist of years of life lost because of premature death 
(YLL=Years of Life Lost) and of years of life lost due to living in less than optimal health 
(YLD=Years Lived with Disability). 

To estimate the burden of disease for influenza, pertussis, pneumococcal disease, 
and herpes zoster in older adults, the methodology developed by the BCoDE project was 
applied [14, 15]. The primary input is the annual number of incident cases. The original 
disease models used in the previous Dutch study for the general population [16] (further 

http://www.rivm.nl/bibliotheek/rapporten/150205001.pdf


Burden of disease in elderly 

46 

referred to as the ‘general population model’ = GPM) were adapted to estimate the 
disease burden specifically for older adults, in our study defined as adults aged 50 years 
or older, and new disease models for pneumococcal disease (both non-invasive and 
invasive) and for herpes zoster were developed (further referred as the ‘older adult 
model’ = OAM).  

To determine which health outcomes and sequelae to include in each OAM disease 
model a literature search was conducted and experts were consulted, extending the 
process already carried out for the GPM study. Transition probabilities between the 
various health outcomes (including sequelae), multiplication factors to correct for 
under-ascertainment and under-reporting of the incidence, disability weights (ranging 
from 0=perfect health to 1=death), and the durations of the various health outcomes, 
when available specifically for the persons aged 50 years or older, were also obtained 
from the literature (Table S1-S4, supplementary materials). To calculate YLL we used 
the remaining life expectancy based on a standard life table (West Level 26) [20] (Table 
2).  

 
Table 2: Life expectancy in years by sex and age group 
 
Age Female Male 
0 82.43 79.94 
1-4 80.28 77.77 
5-9 75.47 72.89 
10-14 70.51 67.91 
15-19 65.55 62.93 
20-24 60.63 57.95 
25-29 55.72 52.99 
30-34 50.83 48.04 
35-39 45.96 43.10 
40-44 41.13 38.20 
45-49 36.36 33.38 
50-54 31.68 28.66 
55-59 27.10 24.07 
60-64 22.64 19.65 
65-69 18.32 15.54 
70-74 14.24 11.87 
75-79 10.59 8.81 
80-84 7.56 6.34 
85+ 4.25 3.54 

Source: World Health Organization (WHO). Global Burden of Disease. Health statistics and health 
information systems. National tools: standard life table. WHO; 2015 [07-09-2015]; Available from: 
http://www.who.int/healthinfo/global_burden_disease/tools_national/en/. 
 
  

http://www.who.int/healthinfo/global_burden_disease/tools_national/en/
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Disease specific models 
 
The principal differences in the outcome trees and parameter values between the OAM 
and GPM for each of the three diseases in common are described below. Further details 
are provided in the Supplementary Materials. 
 
Influenza 
The OAM for influenza was based on the GPM [21]. The most important changes that 
were made to the parameters compared with the GPM were a higher risk of pneumonia 
as a complication in people aged ≥65 years (1.10% vs 0.36% in the GPM), and a higher 
case fatality rate in this age group (0.85% vs 0.13%). 
 
Pertussis 
The OAM for pertussis was based on the GPM [21]. Notable changes to model parameters 
compared with the GPM were a higher risk of pneumonia in people aged ≥50 years (17% 
vs 5.2%), and a higher case fatality rate due to pneumonia in persons aged ≥60 years 
(10.3-11.0% vs 7.7%). 
 
Pneumococcal disease 
The GPM estimated the disease burden for invasive pneumococcal disease only [16]. We 
used this model [21] as a basis for the OAM estimation, but expanded it to include non-
invasive pneumococcal disease (consisting of the health outcomes non-invasive 
pneumonia and otitis media) (Figure S3, supplementary materials), as non-invasive 
pneumococcal disease is responsible for a large part of the total pneumococcal disease 
burden [22]. No long-term sequelae were included for non-invasive pneumococcal 
disease because information was scarce. 
 
Herpes zoster 
Herpes zoster was not included in the burden estimation of the GPM. Therefore, a new 
OAM was developed which included the health states uncomplicated herpes zoster, and 
complicated herpes zoster (meningitis, encephalitis, ocular disease and disseminated 
herpes zoster) (Figure S4, supplementary materials). Post herpetic neuralgia (PHN) was 
also included, as a long-term sequela following acute disease. 
 
Computation of disease burden 
 
The average annual burden of disease was calculated for the period 2010 through 2013. 
The disease burden was calculated in two different ways. First, the burden of disease for 
pertussis, influenza, invasive pneumococcal disease, all pneumococcal disease (including 
invasive and non-invasive pneumococcal disease) and herpes zoster, was calculated 
using our adapted OAM models with age-specific parameters. Secondly, the models from 
the GPM were used to calculate the burden of disease for pertussis, influenza and 
invasive pneumococcal disease for the population older than 50 years using the 
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incidence data for 2010 to 2013, to see whether the use of our age-specific parameters, 
as opposed to parameters based on the general population, gives rise to a difference in 
the estimated burden for these diseases. 

Calculation of the burden of disease was carried out using the toolkit (version 0.94) 
developed for the BCoDE project [14, 15, 23-25]. This software allows the user to supply 
either a point estimate or a distribution for each input value. Uncertainty intervals 
around the DALY estimation were obtained by Monte-Carlo sampling methods; 5000 
iterations were run for each disease. 
 
Results 
 
The disease burden as estimated using the OAM and GPM is shown in Figure 1 and 2. In 
Figure 2, the DALYs per year are shown on the horizontal axis and the DALYs per 100 
cases on the vertical axis. The size of the bubbles represents the amount of cases per 
year. Here the results of the OAM will be discussed and then compared to the disease 
burden as estimated using the GPM. 
 

 
 

Figure 1: Estimated annual burden in the period 2010-2013 for the four diseases comparing the 
two disease burden calculation methods (GPM / OAM), with the YLD and YLL components shown 
separately 
Note: black lines indicate 95% uncertainty intervals 
YLD = Years Lived with Disability, YLL = Years of Life Lost, DALY = Disability Adjusted Life Years  
GPM = general population model, OAM = older adult model, IPD = invasive pneumococcal 
disease, (N)IPD = (non-)invasive pneumococcal disease or all pneumococcal disease 
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Figure 2: Ranking of the four diseases by estimated burden at population level (DALYs/year) 
and individual level (DALYs per 100 cases) in the period 2010-2013, comparing the two disease 
burden calculation methods (GPM / OAM) 
Note: both axes are on logarithmic scale and the area of each bubble is proportional to the 
average number of estimated annual number of cases 
DALY = Disability Adjusted Life Years, OAM = older adult model (filled bubbles), GPM = general 
population model (open bubbles), Pert. = pertussis, HZ = herpes zoster, IPD = invasive 
pneumococcal disease, (N)IPD = (non-)invasive pneumococcal disease or all pneumococcal 
disease 
 
Older adult model (OAM) 
 
Based on the OAM (i.e., with age-specific parameters), pneumococcal disease clearly 
accounted for the highest burden (37,223 DALYs/year), which was more than six times 
the burden for invasive pneumococcal disease alone (Figure 1). Most of this disease 
burden consists of YLL. The disease burden for pneumococcal disease was highest in the 
65-74 years age group, because premature mortality at a younger age leads to higher 
YLL, compared with mortality in persons aged 75 years or older (Table 3). 

The disease burden for influenza (7941 DALYs) was slightly higher than that of 
invasive pneumococcal disease (6061 DALYs), even though influenza had a much higher 
incidence (Figure 1). The average burden per person for influenza is largest in the ≥85 
years age group, in which most of the mortality occurs (Table 3). 

For herpes zoster the disease burden was estimated at 942 DALYs/year, which 
consisted of a large part of YLD, mostly caused by PHN. Although the total DALYs was 
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highest in the 50-64 years age group, the burden per 100,000 population was highest for 
the ≥75 years age groups, for which PHN occurs more frequently. 

The disease burden of pertussis in older adults was the lowest (812 DALYs/year) 
mostly because of the low pertussis incidence in this age group (Table 1), but also 
because of a relatively low disease burden per case. The burden of pertussis decreased 
with age, also mostly because of an age-related decrease in incidence. 

 
Older adult model (OAM) compared to the general population model (GPM) 
 
The estimation of the disease burden of the GPM for invasive pneumococcal disease was 
somewhat lower than that of the OAM (5144 vs 6061 DALYs) (Table 4). This difference 
can be explained by a slightly higher mortality in the ≥65 years age group (10-20% vs 
22.8%) (Table S3, supplementary materials). For influenza the estimated burden of the 
GPM is less than one-third of that of the OAM. This is because the OAM specifies a case-
fatality rate of 0.85% for the ≥65 years age group, higher than the case-fatality rate of 
0.13% used in the GPM. The disease burden of pertussis calculated with the GPM was 
491 DALYs/year, which is also lower than the burden calculated by the OAM (812 
DALYs/year). For the OAM the risk of pneumonia is higher (17% vs 5.2% for ≥50 years), 
as well as the case fatality rate due to pneumonia (10.3-11% vs 7.7% for ≥60 years). 
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Table 3: Estimated annual disease burden per age group in the period 2010-2013 calculated 
using the older adult model (OAM): mean (with 95% uncertainty intervals) YLD/year, YLL/year, 
DALYs/year, DALYs/1000 cases, and DALYs per 100,000 population 
 

Disease Age 
group 

YLD/year YLL/year  DALYs/year DALYs/100
0 cases 

DALYs/100,00
0 population 

Influenza 50-64 740 
(700-779) 

1067 
(1003-1130) 

1806 
(1709-1902) 

27 
(27-28) 

53 
(51-56) 

65-74 247 
(231-262) 

1454 
(1365-1543) 

1701 
1596-1805) 

74 
(73-74) 

114 
(107-121) 

75-84 144 
(134-152) 

2407 
(2258-2556) 

2551 
(2393-2709) 

184 
(182-187) 

294 
(276-312) 

85+ 71 
(65-77) 

1815 
(1658-1971) 

1886 
(1723-2048) 

270 
(265-275) 

606 
(553-657) 

Pertussis 50-64 201  
(198-204) 

297 
(293-302) 

499 
(491-506) 

26 
(26-26) 

15 
(15-15) 

65-74 111 
(108-113) 

121 
(118-124) 

231 
(226-236) 

22 
(22-22) 

16 
(15-16) 

75-84 45  
(44-47) 

28  
(27-29) 

73  
(71-76) 

17  
(17-17) 

8 
(8-9) 

85+ 6 
(6-7) 

2 
(2-2) 

8 
(7-9) 

13 
(13-14) 

3 
(2-3) 

Invasive 
pneumococcal 
disease  
(IPD) 

50-64 130 
(126-134) 

2263 
(2192-2330) 

2393 
(2319-2464) 

3303 
(3288-3319) 

71 
(69-73) 

65-74 26 
(25-27) 

2342 
(2255-2429) 

2367 
(2279-2456) 

3410 
(3391-3430) 

159 
(153-165) 

75-84 12 
(12-13) 

1017 
(979-1055) 

1029 
(990-1068) 

1915 
(1902-1928) 

119 
(114-123) 

85+ 3.8 
(3.6-4.0) 

266 
(252-280) 

270 
(256-284) 

922 
(918-926) 

87 
(82-91) 

All 
pneumococcal 
disease 
((N)IPD) 

50-64 156 
(151-161) 

7019 
(5763-8290) 

7175 
(5921-8450) 

503 
(415-592) 

212 
(175-250) 

65-74 44 
(43-46) 

17,981 
(17,239-
18,716) 

18,026 
(17,282-
18,762) 

1709 
(1639-1779) 

1211 
(1161-1260) 

75-84 30 
(29-31) 

9249 
(8864-9633) 

9278 
(8894-9665) 

937 
(898-976) 

1069 
(1025-1113) 

85+ 15 
(14-16) 

2757 
(2596-2927) 

2772 
(2611-2942) 

448 
(422-475) 

890 
(838-945) 

Herpes zoster 50-64 176 
(164-189) 

180 
(180-180) 

356 
(345-370) 

18 
(17-18) 

11 
(10-11) 

65-74 141 
(129-154) 

75 
(75-75) 

216 
(204-229) 

17 
(16-18) 

15 
(14-15) 

75-84 227 
(202-255) 

36 
(36-36) 

263 
(237-291) 

26 
(23-28) 

30 
(27-33) 

85+ 101 
(85-120) 

5.2 
(5.2-5.2) 

106 
(90-125) 

23 
(20-27) 

50 
(42-58) 

IPD = invasive pneumococcal disease, (N)IPD = (non-)invasive pneumococcal disease or all pneumococcal 
disease 
YLD = Years Lived with Disability, YLL = Years of Life Lost, DALY = Disability Adjusted Life Years 
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Table 4: Disease burden comparing the general population model (GPM) and older adult model 
(OAM) in the period 2010-2013: mean (with 95% uncertainty intervals) YLD/year, YLL/year, 
DALYs/year, DALYs/1000 cases 
 

Disease Model YLD/year YLL/year  DALYs/year DALYs/1000 
cases 

Influenza GPM 1201 
(1158-1244) 

1144 
(1103-1184) 

2345 
(2261-2428) 

21 
(21-21) 

 OAM 1201 
(1160-1243) 

6740 
(6509-6974) 

7941 
(7669-8217) 

72 
(72-72) 

Pertussis GPM 363 
(360-367) 

128 
(126-129) 

491 
(486-496) 

14 
(14-14) 

 OAM 363 
(359-367) 

448 
(442-454) 

812 
(802-821) 

23 
(23-24) 

Invasive pneumococcal disease 
(IPD) 

GPM 84 
(82-86) 

5060 
(4638-5488) 

5144 
(4722-5572) 

2287 
(2105-2474) 

 OAM 172 
(168-176) 

5889 
(5770-6007) 

6061 
(5939-6184) 

2695 
(2675-2714) 

All pneumococcal disease 
((N)IPD) 

OAM 245 
(240-250) 

36,978 
(35,440-38,546) 

37,223 
(35,681-38,793) 

910 
(872-948) 

Herpes zoster OAM 646 
(610-684) 

296 
(296-296) 

942 
(906-980) 

20 
(19-21) 

(N)IPD = (non-)invasive pneumococcal disease 
YLD = Years Lived with Disability, YLL = Years of Life Lost, DALY = Disability Adjusted Life Years 
 
Discussion 
 
We computed first estimates of the disease burden of influenza, pneumococcal disease, 
herpes zoster and pertussis in the Netherlands using disease models and parameters 
specific to older adults. Within this population and among the diseases considered, the 
highest disease burden was estimated for pneumococcal disease, mostly because of high 
mortality, followed by influenza. In contrast, the disease burden of herpes zoster and 
pertussis was relatively low and consisted mostly of years lived with disability. Although 
age-specific parameters were only available to a limited extent, the disease burden 
calculated with the OAM for three diseases (influenza, pertussis, and invasive 
pneumococcal disease) was higher than that calculated with the GPM; this difference 
was most pronounced for influenza. Through incorporation of more fine-grained age-
specific parameters, the OAM arguably provided more precise burden estimates. 
 
Challenges of disease burden estimation for older adults 
 
One of the methodological challenges in disease burden estimation in older adults is 
dealing with comorbidity. Ignoring comorbidity can easily lead to an overestimation of 
the burden of disease [26]. Moreover, as multi-morbidity becomes more prevalent with 
older age, its effect on the estimated burden will be larger when looking specifically at 
this age-group [27]. For instance, evaluation of the effectiveness of preventive measures 
such as vaccination using a composite disease burden metric can be influenced by how 
competing causes of death are handled when computing YLL, and how comorbidities are 
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dealt with when calculating YLD [28, 29]. Haagsma et al. compared different methods of 
dealing with comorbidity when estimating burden of disease [26]. However, all of these 
methods require knowledge of the extent of comorbidity present, which is usually 
unavailable. Even if this information were available, it would still be unclear what would 
be the best way of correcting for comorbidity, as no consensus has thus far been 
reached. When interpreting our results, it should be kept in mind that co-morbidity has 
been ignored. 

Estimating the burden of infectious diseases in older persons is further complicated 
by the fact that some of the long-term consequences of disease, such as decrease in 
functional status, are difficult to describe in terms of specific diagnoses and causality. 
The GPM did not include any sequelae subsequent to pneumonia [21]. However, Jansen 
et al. found that 2.6% of people aged 65 years or older are admitted to a nursing home 
after pneumonia [30]. This might indicate an overall decrease in physical condition or 
self-dependency. High et al. reviewed the relation between infectious diseases and 
functional status in the aged, which showed that after suffering from an infectious 
disease, aged persons living in long-term care facilities have an increased chance of a 
long-term decrease in functional status [31]. Although it is difficult to incorporate such a 
decrease in disease burden estimation, neglecting it might lead to underestimation of 
the burden of infectious disease in aged persons. The general problem of dealing with 
disability and/or mortality that are not causally related to the infection itself, but that 
may not have occurred if the patient had not acquired the infection, is a considerable 
challenge for the burden of disease framework. The extent of this causally-unrelated 
morbidity/mortality is especially of relevance when estimating the burden of infectious 
diseases in the frail aged population. 

The difference in the influenza disease burden estimated by the OAM and GPM 
models can largely be explained by the difference in mortality. The national death 
registration of the Netherlands recorded between 24 and 262 deaths annually between 
2010 and 2013 of which influenza (ICD-10 code J10-J11) was listed as the underlying 
cause of death [32]. Our adapted model predicted 900 deaths annually in the ≥50 years 
age group. Statistical models based on excess mortality have also estimated a much 
higher number of influenza deaths than was reported in the national death registration 
[33, 34]. Van Asten et al. found between 803 and 3961 deaths per influenza season year 
between 1999 and 2007 in people aged ≥65 years in the Netherlands, suggesting a 
consistent underreporting of influenza mortality. One reason for this could be 
comorbidity such as heart failure or COPD, to which death due to influenza might be 
instead attributed. Dutch death registration allows for only one primary underlying 
cause of death, and one secondary cause of death. This may not do justice to the current 
complex reality of multi-morbidity in many aged persons. 
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Strengths and limitations 
 
A strong point of this study was the consistent use of identical methodology for the four 
diseases investigated, enabling valid comparisons between the diseases covered by the 
current study, and the same diseases covered by previous studies (but not restricting by 
age-group) such as the GPM. In this way the burden of various diseases in older adults 
could be compared, and it was also possible to explore the effects of applying age-
specific parameters. 

A limitation of this study was the unavailability of a number of age-specific 
parameters in the literature. Transmission probabilities and disability weights 
specifically for older age-groups often could not be found in the literature. It would be 
more appropriate to use age-specific parameters, as infectious diseases can lead to 
different symptoms and complications for different ages. Pertussis infection, for 
instance, leads to a higher risk of pneumonia in the aged compared with the general 
population [35, 36]. It is also difficult to find other parameters specifically relevant to 
older adults, such as the duration of a health outcome. In these cases we used 
parameters appropriate for the general population. If parameters for older adults were 
available in the literature, they were often based on broad age groups, such as people 
older than 60 years. In reality there is likely to be a considerable difference in the risk 
and duration of illness between a 60 year-old and a 90 year-old person. Because of 
limitations regarding parameter availability, we emphasize that comparisons of disease 
burden are most valid among the set of four diseases considered here; comparisons with 
diseases outwith this set should be made with caution. 

The remaining life expectancy we used was also grouped per five years. This led to 
less precise estimation, especially for the ≥75 years age group, where the incidence of 
influenza and pneumococcal disease increases strongly with age. In general, little 
research on the course of illness has been conducted specifically for aged persons. 

A further limitation concerns the estimation of incidence for the oldest age groups. 
For estimation of the incidence of influenza, herpes zoster and pneumonia, we used 
surveillance data from primary care. However, people who live in nursing homes do not 
go to a general practitioner and are therefore missed by this surveillance system. 
Surveillance of infectious diseases in nursing homes has been established recently, but 
these data have not been included in the current study [37]. Especially for the ≥80 years 
age group, this underrepresentation in primary care might have led to an 
underestimation of disease burden. However, even in the ≥80 years age group, 86% still 
live independently [38]. Finally, for non-invasive pneumococcal disease and herpes 
zoster, the incidence data concerned the number of registered episodes and not the 
number of cases. Because a small part of the patients have more than one registered 
episode in the same year, the disease burden might have been slightly overestimated. 
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Implications 
 
When considering policies to improve the health of the aged population, pneumococcal 
disease would be a good candidate for prioritisation, because of the relatively high 
burden of disease it causes. However, vaccine implementation should not be based 
solely on the burden of disease, but also depend strongly on other considerations 
including vaccine efficacy, herd effects, effects on other age groups such as infants, the 
willingness of older adults to be vaccinated, and financial aspects. Bonten et al. found a 
vaccine efficacy the for 13-valent conjugated pneumococcal vaccine of 31% (per-
protocol analysis) or 22% (modified intention-to-treat analysis) in preventing 
pneumococcal community-acquired pneumonia caused by any strain, although this 
might decrease in the near future because of herd effects of pneumococcal childhood 
vaccination [39]. For pneumococcal community-acquired pneumonia caused by vaccine 
strains, the vaccine efficacies amounted to 46% (per protocol analysis) and 38% 
(intention to treat analysis). The vaccine efficacies against invasive pneumococcal 
disease against any type and against vaccine types were 52% (per protocol analysis) and 
49% (intention to treat analysis) compared to 75% (per protocol analysis) and 76% 
(intention to treat analysis) Regarding the willingness of older adults to accept 
vaccination, interestingly, a recent Dutch study including the same vaccines showed the 
same prioritization found in this study based on disease burden, with the highest 
acceptance for pneumococcal vaccination and the lowest for pertussis vaccination [40]. 
It is striking that influenza, for which there is a consistent high vaccination coverage 
among people eligible for vaccination, including those aged ≥60 years, still causes the 
second highest disease burden. For herpes zoster, implementation of vaccination should 
focus on specific age groups, keeping in mind that the disease burden per 100,000 
population is highest in people over 75 years. Further analysis should be done to 
determine the cost-effectiveness of vaccination among the aged, and re-evaluate this 
over time. The dynamics of these infectious diseases will be affected both by ageing of 
the population [4, 41], as well as by also continual change of the public health situation 
due to factors such as migration and vaccination. Although it is difficult to predict how 
public health will change over the next decades, it seems inevitable that the burden of 
infectious disease will increase significantly in the absence of interventions. More 
insight into the future burden of infectious disease seems vital when discussing 
implementation of new vaccines or other interventions. 
 
Conclusion 
 
Pneumococcal disease caused the highest disease burden in older adults of the diseases 
included in this study over the period 2010-2013. Influenza also caused a considerable 
disease burden, but the burden of herpes zoster and pertussis was relatively low. Using 
parameters specifically for older adults does affect disease burden estimates and 
conceivably provides more accuracy. However, for many parameters no estimates 
specific older adults are available from the literature. Better information on the course 
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of infectious diseases and long-term consequences will lead to improvements in the 
accuracy of disease burden estimates in older adults and the aged. 
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Abstract 
 
Objective: To present the results of a literature review on factors related to vaccine 
uptake by elderly persons. 
Methods: A systematic literature search was performed using Medline, Embase, and 
SciSearch to collect all publications available on factors related to vaccine uptake from 
1966 until October 2012 for West European and North American societies. In total, 1001 
articles were identified and 60 were included in the review. 
Results: We identified six main themes that influence the willingness to be vaccinated: 
1) attitudes and beliefs regarding vaccination in general including positive and negative 
attitudes and beliefs; 2) perceived risk and severity including knowledge, perceived 
susceptibility and severity and personal experience; 3) vaccine characteristics including 
side-effects, effectiveness, content of the vaccine and knowledge; 4) advice and 
information including influence of the healthcare worker and relatives and the 
information source and format; 5) general health-related behavior including previous 
vaccinations, visiting GP or senior center and other preventive behavior; and 6) 
accessibility and affordability including logistics, combinations of vaccines and costs.  
Conclusion: The most important factors related to vaccine uptake are people’s attitudes 
and beliefs regarding vaccination (especially their negative attitudes), recommendations 
of healthcare workers, side effects and effectiveness of the vaccine, and perceived 
susceptibility.  
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Introduction 
 
The world is ageing. It is estimated that the proportion of the world’s population over 60 
years of age will have doubled between 2000 and 2050. Rising from 11% to 22%, this 
reflects an increase from 605 million to 2 billion (World Health Organization (WHO), 
2013)). As a result of immunosenescence, co-morbidity, and general frailty, the elderly 
are increasingly susceptible to infectious diseases (Mathei et al., 2011). They are also 
more actively engaged in society, leading to a greater likelihood of disease transmission 
(de Boer, 2006). Consequently, infectious diseases will become ever more prevalent 
among the elderly. 

Vaccination is one of the most successful interventions to prevent infectious 
diseases, as proven for children (WHO, 2014). People of 60 years or older are commonly 
offered vaccination against influenza but less so for other diseases (WHO, 2011; Eilers et 
al., 2013). As in any population, a high acceptance rate is crucial for the success of 
vaccination in the elderly. Their rates for influenza vaccination vary substantially across 
Europe, with most countries not meeting the WHO target of 75% (VENICE Consortium, 
2011). To address this shortfall, it is important to know which psychosocial factors have 
most effect on vaccine uptake by the elderly. The psychosocial factors could be 
addressed and act upon with interventions. This topic has been the subject of several 
literature reviews, though only covering quantitative studies (Richardson and Michocki, 
1994; Mieczkowski and Wilson, 2002;Ward and Draper, 2006; Kohlhammer et al., 2007; 
Baeyens et al., 2009). These reviews have identified lack of awareness and knowledge, 
fear of side-effects, low perceived effectiveness, low perceived susceptibility, and logistic 
reasons as being important factors in the vaccination uptake. However, since vaccines 
and vaccination practices have changed over time, reviews including qualitative 
research would have added value. During the last decade, a shift has been observed in 
medicine, from cure to prevention. This has led to increasing attention for preventive 
measures such as vaccination. For example, the Dutch health council released a report 
on vaccination programs for all ages (Health Council The Netherlands, 2007). This 
shows that vaccinations are becoming more prominent in life. It is therefore important 
to act upon these developments and to stay updated on the beliefs and attitudes on 
vaccinations of the different target groups. At the same time, the role of the general 
practitioner becomes less prominent for the younger target groups and people gather 
their own information from for example the internet. This was shown during the 
pandemic influenza outbreak in 2009 in the Netherlands. The internet was used as an 
information source by 56% of the acceptors of H1N1 influenza vaccine and by 75% of 
decliners (Bults,2011). This is another reason why it is important to be updated on the 
beliefs and attitudes concerning vaccination.  

 In order to update the literature reviews and, this study presents a complete and 
updated systematic overview of the factors related to vaccine uptake by the elderly in 
Western countries based on qualitative and quantitative data. 
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Methods 
 
Search strategy 
 
A systematic computerized search of the literature on vaccine acceptance by persons 
aged 50 years and older was performed by an information specialist (Appendix A). The 
databases used were Medline, from 1966 onwards, and Embase and SciSearch, both 
from 1981 onwards. The search yielded 1001 articles dating from 1966 through October 
2012. Articles were removed if deemed irrelevant in light of title words (#6 in the 
search strategy) but then manually checked to ensure no relevant articles were missed. 
All checked articles were indeed irrelevant and therefore excluded.  
 
Study selection  
 
Of the 1001 retrieved articles, a selection was made by applying the following inclusion 
criteria (Appendix B). The article: 
1) reports qualitative or quantitative research with original data; 
2) examines factors influencing vaccine uptake of persons of 50 years or older;  
3) describes research on the general population of community-dwelling elderly; 
4) is written in English. 
 
Five double references were identified and removed. One article was unobtainable. For 
ten others, only the abstract was available. A manual search of reference lists yielded 
five more acceptable articles. In total, 60 were included (Table 1). Forty-two considered 
influenza vaccination, while the other 18 examined vaccination for other infectious 
diseases (pneumococcal pneumonia, herpes zoster, and pertussis (whooping cough).  
 
Identifying themes  
 
Themes, factors, and elements were extracted from an inventory of the determinants 
named in the literature. While themes, factors and elements were derived primarily 
from quantitative studies, qualitative studies either confirmed or added a perspective to 
a theme or factor. Factors from the different quantitative articles were included in the 
review if they were reported to be significantly associated with the vaccination uptake. 
For studies that only presented frequencies, the factors presented in the papers in the 
top three of the frequency rankings were included in the review. We extracted the 
different elements from the data of the retrieved studies and via an inductive process we 
identified factors and eventually created themes. The constructing of the themes 
followed therefore a bottom-up or data-driven approach to make sure every relevant 
factor would be included.  
A theme consists of a bundle of factors that captures a specific subject related to 
accepting vaccination. The factors, in turn, consist of elements that represent the data in 
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the identified articles. In order to serve as a label for a theme, a factor had to be 
mentioned in at least 10 articles. Also, consensus among the authors on the theme and 
its constituent factors was a requirement. The elements were classified by subject, not 
by the type of information (for example, belief or advice). Consequently, attitudes and 
beliefs will be presented throughout different themes.



 

 

Table 1: Overview of articles included in the review, with year of publication, study population and research method published in Western Societies. 
 
Authors Year of publication Study population Research 
Armstrong et al. 2001 Predominantly African-American low-income 

urban population ≥ 65 years 
Quantitative: health-system-population 
telephone survey 

Bardenheier et al. 2006 Adults ≥ 65 years who are Medicare 
beneficiaries  

Quantitative: telephone survey 

Bedford et al. 2000 Irish patients ≥65 years with a medical 
condition from two rural general practices  

Quantitative: mail survey 

Bloom et al.  1985 (abstract) Patients (74-92 years) from general medical 
clinic of a major teaching hospital 

Quantitative: structured interview 

Brown et al. 2011 (abstract) Elderly US citizens at university- based 
geriatrics practice 

Quantitative: telephone survey 

Brunton et al. 2005 People ≥ 65 years living in New Zealand Quantitative: telephone survey 
Burns, Ring, Carrol 2005 Persons ≥ 65 living in and around Birmingham, 

England  
Quantitative: structured interview 

Cameron et al. 2009 Persons 65-86 years  Qualitative: focus groups 
Canova et al. 2003 Patients > 64 years who attended the Medical 

Outpatient Clinic  
Quantitative: structured interview 

Carter et al. 1986 Elderly and/or chronically diseased ambulatory 
care population ≥65 years 

Quantitative: mail survey 

CDC 2004 Nationally representative selection of Medicare 
population ≥65 years in a non-institutional 
setting 

Quantitative: structured interview 

CDC  1997 Hispanic and non–Hispanic white older adults 
≥65 years 

Quantitative: structured interview 

CDC  1999 Nationally representative selection of Medicare 
population ≥65 years in a non-institutional 
setting 

Quantitative: structured interview 

CDC 1988 Persons ≥65 years living in DeKalb and Fulton 
counties  

Quantitative: telephone survey 

Chen et al.  2007 Members of faith-based congregations in Los 
Angeles and Honolulu (50-75 years)  

Quantitative: telephone survey 

Chi, Neuzil  2003 Patients ≥65 years enrolled in a geriatrics clinic 
at a university- affiliated county hospital in 
Seattle 

Quantitative: mail survey  

Cornford, Morgan 1999 Patients ≥75 years  Qualitative: semi-structured interviews 
Daniels et al. 2004 Members of faith-based organizations ≥ 50 

years 
Qualitative: focus groups 

Ehresmann et al. 2001 Community-dwelling residents ≥65 years from 
Dakota, Hennepin and Ramsey 

Quantitative: telephone survey 

Evans et al. 2007 Community-dwelling persons ≥65 years living in 
South Wales valleys  

Qualitative: focus groups 

Evans, Watson 2003 Persons ≥65 years Quantitative: mail survey 



 

 

Authors Year of publication Study population Research 

Fowles, Beebe 
 
Frank, Henderson, McMurray 

1998 
 
1985 

Seniors ≥65 years in the Minneapolis-St Paul 
area 
Non-house-bound patients ≥65 years registered 
at community clinics 

Quantitative: mail survey 
 
Quantitative: telephone survey 

Francisco 2011 (abstract) Elderly  Quantitative: survey 
Funovits et al. 2012 Patients ≥50 years from private dermatology 

practices  
Quantitative: structured interview 

Gallagher, Povey 2006 Older adults from three community centers in 
Southwest Ireland ≥65 years  

Quantitative: structured interview 

Gianino et al. 1996 Members of the Reistertown Senior Center in 
Baltimore ≥ 60 years  

Quantitative: self-administrated survey 

Harris et al. 2006 Persons ≥65 years  Qualitative: semi-structured interview 
 
Herbert et al.  

 
2005 

Community-dwelling Medicare beneficiaries 
≥65 years 

Quantitative: mail survey 

Honkanen, Keistinen, Kivela, 1996 Elderly population living outside institutions in 
Northern Finland 

Quantitative: mail survey 

Kwong et al. 2010 Older people from China, Indonesia, Turkey, 
Korea, Greece, Canada, UK, Brazil, and Nigeria  

Qualitative: focus groups 

Lewis-Parham et al.  2002  Community residents with diabetes mellitus and 
those ≥75 years 

Quantitative: mail survey 

Lindley et al. 2006 Medicare beneficiaries (white and African-
American) ≥65 years 

Quantitative: telephone survey 

Madhavan et al. 2008 Rural seniors ≥65 years Quantitative: mail survey 
Mangtani et al. 2006 Community-dwelling people ≥75 years Quantitative: mail survey 
Miller et al. 2005 Adults from medical clinics of an inner-city 

teaching hospital in Atlanta 
Quantitative: chart review 

Mortensen 2011 Patients, relatives, and individuals with 
experience of herpes zoster 50-65 years 

Qualitative: focus groups 

Nexøe, Kragstrup, Søgaard 1998 Elderly ≥65 years living in Danish counties Quantitative: mail survey 
Nichol et al.  1994 (abstract) American seniors Quantitative: mail survey 
Nicholson 1993 Elderly from Leicestershire listed by Family 

Health Practices and not in residential care ≥65 
years 

Quantitative: mail survey 

Nicoleau et al. 2001 Community-residing African-American patients 
from physician private practices ≥65 years 

Quantitative: mail survey 

Nowalk et al. 2006 Patients from inner-city health centers ≥50 
years 

Quantitative: telephone survey 

Nowalk et al. 2004 Patients from inner-city health centers ≥65 
years 

Quantitative: telephone survey 

Opstelten, Hak, Verweij, van Essen 2001 Patients of general practitioners ≥65 years in 
the Netherlands 

Quantitative: mail survey 

Opstelten, van Essen, Hak 2009 Patients of general practitioners ≥65 years in 
the Netherlands 

Quantitative: mail survey 

Pianko et al. 1981 (abstract) Community-dwelling elderly from senior-citizen 
centers 

Quantitative: survey 

Pregliasco et al.  1999 Elderly from Milan, Molise and Naples ≥65 years Quantitative: structured interview 



 

 

 

Authors Year of publication Study population Research 
Santibanez et al.  2002 Patients from different healthcare settings ≥66 

years 
Quantitative: telephone survey 

Schler, Vargas, Ganguly, Haley 1987 (abstract) Veterans ≥85 years living at home Quantitative: mail survey 
Sengupta et al. 2004 Non-institutionalized community- dwelling 

elderly African-Americans ≥65 years living in 
Durham county 

Qualitative: semi-structured interview 

Skowronski et al. 2004 Adults ≥25 years Quantitative: telephone survey 
Small et al. 2005 (abstract) Elderly patients at an urban geriatric clinic  Quantitative: structured interview 
Sotnik, Sutin, Marcus 2001 (abstract) Elderly urban population  Quantitative: self-administered questionnaire 
Telford, Rogers 2003 Patients from an inner-city general practice in 

England ≥75 years 
Qualitative: semi-structured interview 

Van Essen, Kuyvenhoven, de Melker 1997 Healthy elderly people ≥65 years from family 
practices 

Quantitative: mail survey 

Zimmerman et al. 2003 Patients from various healthcare settings ≥66 
years 

Quantitative: telephone survey 

Zimmerman et al. 2003 Patients from various healthcare settings ≥66 
years 

Quantitative: telephone survey 
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Results 
 
As shown in Figure 1, the factors found to influence an elderly person’s willingness to be 
vaccinated comprise six themes: 1) attitudes and beliefs on vaccination in general; 2) 
perceived risk and severity; 3) vaccine characteristics; 4) advice and information; 5) 
general health-related behavior; and 6) accessibility and affordability. In some instances, 
these themes or factors are expressed by wording in quotation marks, denoting literal 
renditions of the elements found in the studies, such as certain statements. 
 
1) Attitudes and beliefs on vaccination in general  
 
Both positive and negative attitudes and beliefs were identified with regard to a 
particular vaccine or to vaccination in general. These constitute the first theme. 
 
A. Positive attitudes and beliefs 
The elderly made their decision to accept or refuse vaccination by weighing the 
perceived advantages and disadvantages (Evans and Watson, 2003; Zimmerman, 2003; 
Nowalk et al., 2004; Cameron et al., 2009). In qualitative studies, vaccination was 
considered as a preventive strategy to improve their health (Daniels et al., 2004; Harris 
et al., 2006). An important predictor of accepting a vaccine in the future was agreement 
with the statement, “I would recommend everyone over 65 years of age to be 
immunized against flu” (Evans and Watson, 2003). Similar attitudes that positively 
influenced or predicted vaccine uptake were considering vaccination as wise, important 
or beneficial. Acceptance was also related to knowledge about the vaccine and a wish to 
try it (Hayes-Bautista et al., 1997; Ehresmann et al., 2001; Zimmerman, 2003; Daniels et 
al., 2004). Other predictors were akin to protecting others (Carter et al., 1986; 
Skowronski et al., 2004; Daniels et al., 2004; Harris et al., 2006; Kwong et al., 2010) and 
living together with people who might be exposed (Nexoe et al., 1999; Burns et al., 
2005). Some elderly persons wanted to avoid having to ask other people for help if they 
would fall ill (Carter et al., 1986) or anticipated regret if they were to suffer from or 
transmit illness after refusing vaccination (Gallagher and Povey, 2006). 
 
B. Negative attitudes and beliefs  
Vaccine uptake was negatively associated with the opinion that vaccination weakens 
one’s natural defenses and that it is painful, causes disease or is irrelevant to health 
(Nexoe et al.,1999; Sotnik et al., 2001; Ehresmann et al., 2001; Zimmerman et al., 2003; 
Zimmerman, 2003; Harris et al., 2006; Chi and Neuzil, 2004; Madhavan et al., 2004; 
Nowalk et al., 2004; Nowalk et al., 2006; Mangtani et al., 2006; Gallagher and Povey, 
2006). Furthermore, a fear of needles or a memory of discomfort caused by needles 
prevented some people from accepting vaccination (Carter et al., 1986; Schler et al., 
1987; Drociuk, 1999; Nicoleau et al., 2001; Zimmerman et al., 2003; Sengupta et al., 
2004; Mangtani et al., 2006). Others did not get a vaccination because it wasn’t a priority 
for them, they did not have the energy or health to obtain one, or they considered it 
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inconvenient for other reasons (Schler et al. 1987; Nicholson, 1993; Drociuk, 1999; 
Pregliasco et al., 1999; Zimmerman et al., 2003; Mangtani et al., 2006; Chen et al., 2007; 
Funovits et al., 2012). Other negative attitudes that induced lower uptake were distrust 
of health services or modern medicine (Telford and Rogers, 2003; Daniels et al., 2004; 
Harris et al., 2006; Nowalk et al., 2006; Evans et al., 2007) or fear of contra-indications 
(Nicholson, 1993). Last, some behavioral factors were negatively associated with 
vaccine uptake, notably not being motivated, not thinking of it, forgetting it, not having 
the time, and having to make a special appointment (Drociuk, 1999; Pregliasco et al., 
1999; Chen et al., 2007). 
 
2) Perceived risk and severity 
 
The second theme concerns whether the elderly perceive sufficient risk of contracting 
an infectious disease to make vaccination seem important. This depends on their 
knowledge of a vaccine's importance, perceived susceptibility, perception of the severity 
of a disease, and their personal experience with it in the past.  
 
A. Knowledge  
Not believing or not knowing that a vaccine is needed or recommended was a reason 
(sometimes the most important one) for not accepting the vaccine (Bloom et al., 1985; 
Schler et al., 1987; Nicholson, 1993; Hayes-Bautista et al., 1997; Drociuk, 1999; 
Santibanez et al., 2002; Lewis-Parmar and McCann, 2002; Zimmerman, 2003; Adler and 
Winston, 2004; Hebert et al., 2005; Mangtani et al., 2006; Brown et al., 2011). On the 
other hand, having a prescription for a vaccination promotes acceptance (Burns et al., 
2005).  
 
B. Perceived susceptibility 
Perceived susceptibility refers to the extent to which an elderly person feels at risk for 
an infectious disease. Perceived need showed high effect sizes in several studies. A high 
perceived susceptibility to influenza was associated with vaccination (Madhavan et al., 
2004; Chen et al., 2007). The perception that declining the offer will lead to developing 
the flu was associated with a higher likelihood of being vaccinated against and influenza 
and also against pneumococcal disease (Zimmerman, 2003; Nowalk et al., 2004; Nowalk 
et al., 2006). The fear of developing disease or the perception of being at high risk of 
getting an infectious disease were also reasons to take the vaccine (Hayes-Bautista et al., 
1997; Brunton et al., 2005; Mangtani et al., 2006). Conversely, one reason why some 
healthy elderly people were unwilling to be vaccinated is that they did not perceive a 
threat. They felt they would not get influenza, or they felt it was unlikely they would get 
an infectious disease (Frank et al., 1985; Nicholson, 1993; Gianino et al., 1996; Drociuk, 
1999; van Essen et al., 1997; Santibanez et al., 2002; Zimmerman et al., 2003; Canova et 
al., 2003; Brunton et al., 2005; Mangtani et al., 2006). A low risk of contracting shingles 
was found to be associated with refusal of the herpes zoster vaccination by persons of 
65 years or older (Opstelten et al., 2009). Qualitative studies also suggest that perceived 
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susceptibility is related to vaccination (Telford and Rogers, 2003; Evans et al., 2007, 
Cameron et al., 2009; Kwong et al., 2010; Mortensen, 2011).  

Perceptions that elderly persons hold about their health status are important to 
their perceived susceptibility to infectious disease. Those who felt susceptible rated 
their health status as lower, and vice versa. The perception that one’s own health was 
good was strongly associated with vaccine non-compliance (van Essen et al., 1997; 
Nowalk et al., 2006). The elderly were more likely to be vaccinated when they perceived 
their health status as poor (Canova et al., 2003, Evans and Watson, 2003). The latter 
association was also observed in qualitative studies (Cornford and Morgan, 1999; 
Kwong et al., 2010). 
 
C. Perceived severity  
The perceived severity of an infectious disease can be described as the perceived impact 
of its consequences. A larger perceived impact and “being concerned about getting 
influenza and its complications” (Brunton et al., 2005) were identified as predictors of 
acceptance or reasons to take the vaccine (Nexoe et al., 1999). Those elderly who did 
accept influenza vaccination reported a higher perceived severity and a higher rating of 
discomfort from previous influenza than those who didn't (Carter et al., 1986).  

The perception that influenza is not dangerous was associated with vaccine non-
uptake (Opstelten et al., 2001; Opstelten et al., 2009). Likewise, doubting the danger of 
possible complications was correlated with non-uptake (van Essen et al., 1997). A 
person’s perception of or knowledge about specific symptoms of an infectious disease 
also plays a role in one’s willingness to receive vaccination. For instance, more people 
aged 65 years and older (54%) accepted pertussis vaccine after they had read about its 
symptoms in the elderly (Skowronski et al., 2004). On the other hand, the perception 
that herpes zoster causes only short-lasting pain was associated with less chance of 
being vaccinated (Opstelten et al., 2009).  

According to qualitative data, one of the main elements of vaccination behavior is 
the perceived seriousness of the target disease. However, there was no consensus 
among the elderly on whether influenza and its complications are dangerous (Cornford 
and Morgan, 1999; Cameron et al., 2009; Kwong et al., 2010). Being unaware of the 
severity of an infectious disease was seen as a major barrier to uptake of its vaccine 
(Sengupta et al., 2004). The perception that an infectious disease is more serious for the 
elderly than for others was positively associated with receiving an influenza vaccination 
(Pianko et al., 1981). That belief was one of the variables that distinguished the 
vaccinated elderly from the unvaccinated (Cameron et al., 2009).  
 
D. Personal experience  
A major factor in the non-uptake of influenza vaccine is the absence of this disease in the 
past (Lewis-Parmar and McCann, 2002; Daniels et al., 2004; Mangtani et al., 2006). 
Conversely, a major reason to be vaccinated was the experience of getting very sick from 
influenza. Furthermore, a positive association was found between a history of influenza 
or pneumonia and vaccination (Pianko et al., 1981; Bloom et al., 1985). For 
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pneumococcal vaccine, it was also found that a history of pneumonia was a predictor of 
obtaining the pneumococcal vaccine (Nowalk et al., 2004). The personal experience of 
herpes zoster motivated even the most skeptical to consider accepting vaccination 
(Mortensen, 2011). 
 
3) Vaccine characteristics 
 
This third theme refers to the real and perceived characteristics of a vaccine. These 
include side effects, effectiveness of the vaccine, and content of the vaccine.  
 
A. Side effects 
Many studies have found that uptake is negatively influenced by side effects or adverse 
reaction to a vaccine. Particularly influential are the fear or the perceived risk of side 
effects and the perception that the vaccine has side effects (Frank et al., 1985; Bloom et 
al., 1985; Carter et al., 1986; Schler et al., 1987; Nicholson, 1993; Honkanen et al., 1996; 
van Essen et al., 1997; Drociuk, 1999; Pregliasco et al., 1999; Opstelten et al., 2001; 
Evans and Watson, 2003; Zimmerman, 2003; Adler and Winston, 2004; Hebert et al. 
2005; Small et al., 2005; Burns et al., 2005; Brunton et al., 2005). In addition, one’s 
personal history or a report on side effects was negatively associated with vaccine 
uptake or was mentioned as a reason to refuse vaccination (Armstrong et al., 2001; 
Santibanez et al., 2002; Chi and Neuzil, 2004).  

Elderly persons with the perception that vaccinations have no side effects were 
more likely to have undergone influenza vaccination. In addition, a predictor for 
accepting the offer of a vaccine was the perception that its side effects are less risky than 
the target disease (Lewis-Parmar and McCann, 2002; Evans and Watson, 2003). 

Qualitative studies showed that real or perceived side effects are taken into account 
by the elderly when deciding to be vaccinated or not (Evans et al., 2007; Cameron et al., 
2009). Side effects were seen as a barrier to influenza vaccination. Those who held 
negative views about vaccination often stressed the side effects of a vaccine or were 
more likely to think that there were side effects (Cornford and Morgan, 1999). Prior 
experiences with side effects, whether serious or not, were also important in decision-
making (Telford and Rogers, 2003). 
 
B. Effectiveness  
The assumption that both influenza and pneumococcal vaccines are effective in 
preventing these diseases was positively associated with their uptake (Frank et al., 
1985; Bloom et al., 1985; Honkanen et al., 1996; Lewis-Parmar and McCann, 2002; 
Zimmerman et al., 2003, Chi and Neuzil; 2004). This assumption was also a reason for 
accepting the influenza vaccine (Brunton et al., 2005; Ehresmann et al., 2001). It was the 
most important factor among the clusters of unvaccinated elderly persons who were 
studied to develop targeted messages (Bardenheier et al., 2006). The converse was also 
found. Not believing in a vaccine’s effectiveness or harboring a negative attitude about 
vaccine effectiveness in general was a reason not to accept it (Sievert et al., 1988; 
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Nicholson, 1993; Nichol et al., 1994; Hayes-Bautista et al., 1997; Drociuk, 1999; 
Pregliasco et al., 1999; Evans and Watson, 2003; Burns et al., 2005). Doubt about the 
effectiveness of the vaccine was also associated with non-compliance (van Essen et al., 
1997).  

In qualitative studies too, the effectiveness of a vaccine was shown to influence 
decision-making. The assumption that the influenza vaccine is ineffective was a factor in 
deciding to refuse it (Evans et al., 2007). In one study, the predominant perceived 
benefit of influenza vaccination was that it prevents individuals or communities from 
getting sick (Sengupta et al., 2004). The assumption of the vaccine’s capacity to 
effectively prevent influenza was also noted in focus groups (Cameron et al., 2009). 
People who refused the vaccine mentioned its poor efficacy as the most important factor 
(Telford and Rogers, 2003).  
 
C. Assumptions regarding the content of the vaccine 
Concerns about a possible drug interaction or an interaction with other vaccines led 
people to refuse a vaccine (Nicholson, 1993; Santibanez et al., 2002; Funovits et al., 
2012). Concerns about the safety of the vaccine were also associated with refusal 
(Nichol et al., 1994; Ehresmann et al., 2001; Lewis-Parmar and McCann, 2002). Believing 
there is something in the vaccine that you are not aware of contributed to the 
differentiation among the unvaccinated persons (Bardenheier et al., 2006). In addition, 
“mistrust of shot contents” was associated with a possible reduced acceptance of the 
influenza vaccination (Armstrong et al., 2001). In a qualitative study, half of the 
participants feared the herpes zoster vaccine. These people believed that this vaccine 
could produce viral resistance or be unsafe when used in large numbers of people (e.g., if 
other vaccines are introduced, besides influenza vaccine, for adults) (Mortensen, 2011). 
On the other hand, older people were more likely to be immunized if they expressed 
confidence in the safety of vaccination (Evans and Watson, 2003).  
 
D. Knowledge 
Knowledge about the characteristics of a vaccine also influences the decision on whether 
to be vaccinated. Persons of 50 years or older who refused to accept the herpes zoster 
vaccine said they would first like to inform themselves about it (Funovits et al., 2012). 
Lack of information on the effectiveness and safety of the influenza vaccine was the most 
frequent reason given for its low uptake (Pregliasco et al., 1999).  
 
5) Advice and information 

 
The fourth theme concerns the influence that physicians and other healthcare personnel, 
as well as relatives or others, have on vaccination uptake. Influence can take the form of 
personal or professional recommendation, personal examples of compliance, or 
information obtained from healthcare workers, the media, or other channels.  
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A. Influence of healthcare workers 
A recommendation or advice from a healthcare worker was positively associated with 
vaccination status (Pianko et al., 1981; Sievert et al., 1988; Honkanen et al., 1996; 
Armstrong et al., 2001; Lewis-Parmar and McCann, 2002; Evans and Watson, 2003; 
Burns et al., 2005; Mangtani et al., 2006; Francisco et al., 2011), reporting odds ratios up 
to 41. Furthermore, healthcare providers had a facilitating effect on the vaccination 
status of older adults and also influenced their vaccination intentions and uptake 
(Zimmerman, 2003; Nowalk et al., 2004; Gallagher and Povey, 2006; Nowalk et al., 
2006). Vaccination rates were significantly higher among people aged 65 years and over 
who received a professional recommendation than among those who did not (Brunton 
et al., 2005; Lindley et al., 2006). Studies of pneumococcal vaccination found that 
predictors ranged from "anyone in the patient’s doctor’s office recommending they 
should receive the shot" (Zimmerman et al., 2003) to "thinking that the doctor wanted 
them to be vaccinated” (Nexoe et al., 1999 and “a physician ever offering a 
pneumococcal vaccination” (Ehresmann et al., 2001). Regarding pertussis, 81% of those 
aged 65 and older would accept vaccination if a doctor or nurse recommended it to them 
(Skowronski et al., 2004). 

 Older adults also accepted vaccination upon the personal recommendation or 
advice of a doctor or receipt of a letter from a doctor (van Essen et al., 1997; Canova et 
al., 2003; Burns et al., 2005). Qualitative studies likewise show the positive influence of 
professionals on the decision (Daniels et al., 2004; Sengupta et al., 2004; Evans et al., 
2007; Kwong et al., 2010). Some older people refused any vaccination other than for 
influenza because they had not received or did not recall getting a recommendation 
from a healthcare worker, or because they had been advised against vaccination (Pianko 
et al., 1981).  

Two studies demonstrated the power of provider recommendations among 
respondents who were negative about vaccination. The first found that uptake was twice 
as high for those with a provider recommendation than for those without one (Lindley 
et al., 2006). The second found that a recommendation by the primary care physician 
could be persuasive, even given an initially negative attitude (Nicoleau et al., 2001). The 
provider-patient relationship is certainly influential. In one study, a disturbed 
relationship was found to be a risk factor for refusal of the pneumococcal vaccine (Miller 
et al., 2005).  

Although most studies confirmed the important role of the healthcare worker, a few 
showed that some people refused vaccination despite the advice of their doctors (Nichol 
et al., 1994; Gianino et al., 1996; Opstelten et al., 2001; Chi and Neuzil, 2004; Opstelten et 
al., 2009). Most older persons refused the herpes zoster vaccination even though their 
physician had strongly recommended it (Funovits et al., 2012).  
 
B. Influence of relatives and others 
Relatives and others also influence uptake, though less than healthcare providers, by 
offering advice, making recommendations, or sharing their personal experience with 
vaccination. Several studies showed a positive association between their encouragement 
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and the decision to comply (Sievert et al., 1988; Drociuk, 1999; Adler and Winston, 
2004; Mangtani et al., 2006; Nowalk et al., 2006; Opstelten et al., 2009; Kwong et al., 
2010). Some elderly took such suggestions as a reason or a cue to get vaccinated 
(Drociuk, 1999; Zimmerman, 2003). However, the advice of friends or family was more 
highly valued among the vaccinated elderly than among those not vaccinated 
(Zimmerman, 2003). 

 In one study, knowing someone who had experienced pneumonia or influenza was 
a predictor for accepting vaccination for these infections (Madhavan et al., 2004). A 
qualitative study showed that the decision to be vaccinated was reinforced by a higher 
perceived risk of contracting the illness. The perception of increased personal risk could 
change one’s attitude; the same study showed that social networks reinforce the 
decision to be vaccinated (Kwong et al., 2010). One explanation could be that older 
people perceive influenza as dangerous, having observed its effects on others (Telford 
and Rogers, 2003). 

While advice from a doctor or nurse had a positive influence on vaccine uptake, 
advice from relatives and friends could also have a negative effect (Evans and Watson, 
2003). Some people might refuse the influenza vaccination after being told about a 
friend’s bad experience or that the vaccine does not work or has unpleasant side effects 
(Sotnik et al., 2001; Lewis-Parmar and McCann, 2002; Sengupta et al., 2004; Burns et al., 
2005).  
 
C. Information source and format  
Another factor is the source of information and its format. In a study on influenza, both 
vaccinated and unvaccinated respondents reported that only information provided by a 
healthcare professional affected their decision (Lewis-Parmar and McCann, 2002). In 
addition, not being informed or advised by a physician or other healthcare provider was 
associated with refusing influenza and pneumococcal vaccination (Nicholson, 1993; 
Hayes-Bautista et al., 1997; Drociuk, 1999). In one study, information from the GP on 
influenza vaccination was shown to be positively associated with vaccine uptake 
(Honkanen et al., 1996). Besides healthcare professionals, information from the media 
can facilitate vaccination uptake (Zimmerman, 2003; Nowalk et al., 2004; Sengupta et al., 
2004; Kwong et al., 2010).  
 
6) General health-related behavior  

 
The fifth theme concerns health behavior in general. It covers vaccinations received 
previously and other preventive behaviors related to general health, such as regular 
visits to the GP or senior center.  
 
A. Previous vaccinations refused or accepted 
Studies showed high effect sizes for prior immunization relating to vaccination uptake. 
“Vaccinated in previous influenza seasons” was found to be a predictor for 
vaccination(Nexoe et al., 1999). Another was accepting vaccinations in the past (Nichol 
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et al., 1994; Bedford et al., 2000; Lewis-Parmar and McCann, 2002; Santibanez et al., 
2002; Canova et al., 2003; Telford and Rogers, 2003; Miller et al., 2005; Nowalk et al., 
2006; Gallagher and Povey, 2006). A positive experience induced people to accept 
subsequent vaccinations, whereas a negative experience led to refusal. This association 
was also shown in two qualitative studies (Kwong et al., 2010; Sengupta et al., 2004).  
 
B. Visiting the general practitioner or senior center 
Older adults who did not have a regular physician were immunized significantly less 
often than those who did have one. Preventive healthcare that is irregular or absent 
formed a barrier to getting the influenza vaccine (Sengupta et al., 2004). People between 
50 and 64 who were regularly seen by a physician were likely to have received a 
pneumococcal vaccination (Fowles and Beebe, 1998; Nowalk et al., 2006). In addition, 
going to an old-age social center or general practice also had a positive influence on 
vaccine uptake (Ehresmann et al., 2001). The structure of primary care influenced the 
likelihood of vaccination. Patients going to a small group practice were less likely to be 
vaccinated than those visiting staff-model clinics and multi-specialty groups (Fowles and 
Beebe, 1998). 
 
C. Practicing other preventive behaviors to maintain or improve health 
A positive association was found between vaccine uptake and preventive behavior such 
as wearing a seatbelt, getting enough exercise, and having regular physical examinations 
(Fowles and Beebe, 1998; Nowalk et al., 2006; Francisco et al., 2011). However, a 
qualitative study found that some elderly persons attributed such high value to these 
behaviors that they did not see any need to get vaccinated (Kwong et al., 2010). 
 
7) Accessibility and affordability  

 
Last, acceptance is also influenced by the accessibility and affordability of a vaccine. This 
theme concerns whether the elderly are able to visit the clinic (logistics), whether 
multiple vaccines can be combined in a single vaccination (cocktail vaccine), and how 
much the vaccine costs (affordability). 
  
A. Logistical reasons 
Inadequate mobility or transportation was associated with non-uptake of the influenza, 
pneumococcal, and herpes zoster vaccines (Schler et al., 1987; Nicholson, 1993; Drociuk, 
1999; Pregliasco et al., 1999; Lewis-Parmar and McCann, 2002; Zimmerman, 2003; 
Opstelten et al., 2009). Waiting time at the clinic was also a barrier in both quantitative 
(Fowles and Beebe, 1998) and qualitative studies (Daniels et al., 2004; Sengupta et al., 
2004; Cameron et al., 2009; Kwong et al., 2010).  
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B. Combination of vaccinations  
The convenience of getting influenza and pneumonia vaccinations on the same visit had 
a positive association with uptake (Ehresmann et al., 2001; Santibanez et al., 2002; 
Zimmerman et al., 2003; Zimmerman, 2003; Nowalk et al., 2004). Most (71%) 
respondents were likely or very likely to accept a pertussis vaccination when combined 
with tetanus and diphtheria vaccines (Skowronski et al., 2004). 
 
C. Costs  
Costs were a barrier in both qualitative and quantitative studies (Pianko et al., 1981; 
Fowles and Beebe, 1998; Mortensen, 2011). Coverage by one’s insurance was positively 
associated with receiving the vaccination (Ehresmann et al., 2001; Zimmerman et al., 
2003; Chen et al., 2007). Fewer elderly people (59%) would accept pertussis vaccine if 
they had to pay 40 Cdn dollars (Skowronski et al., 2004). Affordability was also 
mentioned in some qualitative studies; the likelihood of being vaccinated was greater if 
available at little or no cost (Cameron et al., 2009). Moreover, offering a free or low-cost 
influenza vaccine was seen as a way to facilitate its acceptance (Sengupta et al., 2004; 
Mortensen,2011).



 

 

 
 
Figure 1: Overview of themes and factors identified in this literature review (covering 1966 until October 2012 and West European and North American societies). 
The light gray boxes represent the six main themes: attitudes and beliefs, perceived risk, vaccine characteristics, advice and information, general health-related 
behavior, and accessibility and affordability. Each theme consists of several factors that are named in the white boxes.
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Discussion 
 
This article presents an updated overview of determinants reported in the literature to 
influence vaccination uptake by persons aged 50 years and older in Western societies. 
We used these determinants to construct six themes: 1) attitudes and beliefs regarding 
vaccination in general; 2) perceived risk and severity; 3) vaccine characteristics; 4) 
advice and information; 5) general health-related behavior; and 6) accessibility and 
affordability. The most prevalent determinants in the literature are related to attitudes 
and beliefs, vaccine characteristics, recommendations of healthcare workers, and 
perceived susceptibility.  
 
Our constructed themes resemble concepts from models explaining and predicting 
health behavior. Examples of these models are: the Health Belief model (HBM) (Janz and 
Becker, 1984), the theory of planned behavior (Ajzen, 1991), the Andersen healthcare 
utility model (Andersen, 1995), and the model of Wilson and Cleary (Wilson, 1995). 
Many of these models have been used in vaccination studies and other preventive 
measures such as screening for the HBM (Coe et al., 2012; Wardle et. al., 2000). The HBM 
consists of six aspects: ‘perceived benefits’, ‘perceived barriers’, ‘perceived severity’, 
‘perceived susceptibility’, ‘self-efficacy’, and ‘cues to action’. The Andersen model 
consists of three constructs; environment, population characteristics and health 
behavior. The theory of planned behavior originates from behavioral attitude, subjective 
norms, perceived behavioral control and intention. And last, the model of Wilson and 
Cleary shows the influence of characteristics of the individual and the environment on 
different aspects on the quality of life. 

Looking at the different constructs of the different models, it becomes clear that 
HBM resembles the most of our constructed themes. The 'perceived benefits' are 
covered by our positive attitudes and beliefs on vaccination in general. Certain beliefs 
about vaccine effectiveness and side effects resemble HBM's 'perceived benefits', as do 
positive previous experiences and performing other preventive measures. 'Perceived 
severity' and 'perceived susceptibility' are reflected by the theme ’risk perception and 
severity’. Neither ‘self-efficacy’ nor ‘cues to action’ are directly reflected by our themes. 
Nonetheless, our theme accessibility and affordability partly covers people's capacity to 
get a vaccination, while recommendations by health practitioners or others constitute 
cues to action, alongside information from the GP (under theme of advice and 
information).  

A factor that we identified but do not find in the HBM is knowledge: not knowing the 
vaccine is needed. Although the HBM does not explicitly refer to this factor, we include it 
because, in our view, knowledge is the first step toward acceptance. Awareness could be 
raised through advertisements and reminder letters. The effectiveness of reminders in 
increasing the acceptance of influenza vaccination has been demonstrated in healthcare 
workers (Hollmeyer et al., 2013). These letters provide knowledge about the vaccination 
and invite patients to talk to their physicians about it. 
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Other barriers identified here and covered in the HBM are the following: negative 
attitudes regarding vaccination; no recommendation from a healthcare worker; personal 
and friend/family’s bad experience with vaccination; not believing or knowing that the 
vaccine is needed; low level of perceived risk and low perceived severity of infectious 
disease; no experienced sickness episode; assumptions on non-effectiveness and side 
effects of the vaccine; perceived non-safety of vaccine’s contents; and logistics. While 
addressing these barriers would improve uptake, it should be realized that many of 
them originate in beliefs and perceptions and reflect the experiences of others. 
Therefore, communication should include objective information regarding vaccination 
in general, its side effects, and its efficacy. Concretely, the elderly should be clearly 
informed about the risk of getting an infectious disease, preferably by the GP. In 
particular, uptake could be increased by ensuring that the information is addressed to 
the individual (Thomas et al., 2010).  

Removal of logistic barriers could give the elderly an incentive to accept vaccination 
and obtain it at locations other than the GP's office. There is strong evidence that 
vaccinating elderly people during home visits and using facilitators in the practice, for 
instance, would increase uptake of the influenza vaccine (Thomas et al., 2010). The 
effect of such interventions remains to be demonstrated among community-dwelling 
adults, however (Lau et al., 2012). Those elderly who do not engage in preventive health 
behavior warrant special attention, since they do not regularly visit a general practice 
where they could be vaccinated or at least get objective information. 
  
The present literature reviews gives insight into the role of external influence, 
particularly that of healthcare workers or friends and family. The GP remains the most 
important person concerning vaccination uptake while The Internet is not that 
predominantly present in the literature. It also sheds light on how behavior concerning 
general health and personal susceptibility affects vaccine uptake. These perspectives 
distinguish the findings presented here from those in other published reviews, perhaps 
signaling a shift in the literature that in turn might reflect a change in attitudes towards 
prevention of diseases. Nowadays, prevention is given more priority. A focus on healthy 
living could make people think differently about their health status (namely 
susceptibility) and behavior, leading them to consult their GP. Heightened awareness 
would also lead them to discuss health matters with friends and family.  
 
Study strengths and limitations 
 
This review offers a complete and elaborate overview of the factors related to the 
vaccine uptake of persons aged 50 years and older. Because it includes both quantitative 
and qualitative research articles and covers a long time span, it offers new information 
on intervention strategies aimed at increasing the uptake of vaccines by the elderly. 
Three earlier reviews about the uptake of both influenza and pneumococcal vaccination 
covered material published almost a decade ago or longer (Richardson and Michocki, 
1994; Mieczkowski and Wilson, 2002; Ward and Draper, 2006). More recent ones only 
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included quantitative studies (Kohlhammer et al., 2007) or did not describe a systematic 
literature search (Baeyens et al., 2009).  

Unfortunately, a limited number of articles studied a combination of different 
vaccines, which would have given us the opportunity to compare data between 
vaccinations. Looking at individual studies for both the influenza as well as the 
pneumococcal vaccination, determinants were identified for each of the all different 
themes except for ‘knowledge of vaccine characteristics’. This theme was not considered 
to be important for the uptake of pneumococcal vaccine. In addition, our review would 
be more complete by adding patient characteristics. However, patient characteristics are 
less changeable over time and because there are several reviews/ elaborate studies on 
vaccination uptake and patient characteristics for example (Ward and Draper 2006) and 
(Crawford, O'Hanlon et al. 2011), we feel that it is less necessary to update the literature 
on this specific subject. Therefore, we focused on the psychosocial factors which can be 
influenced by interventions. 

The relative importance of the different factors could not be determined due to the 
diversity of study designs, the quality of the studies, and the period of time covered by 
the articles. Concerning the time span, it should be kept in mind that some articles 
appeared more than 20 years ago. Although these contain important information, 
changes have since occurred in views on vaccination as well as public awareness of 
vaccines. Questions, therefore, could be raised about the comparability of the studies 
reviewed. Nevertheless, no distinct differences in the identified factors could be found 
between the older articles and the more recent articles. In that light, doubts about their 
applicability are (at least partly) unwarranted. On the other hand, the methodological 
approach of the present review adopting this long time span and including both 
qualitative and quantitative data ensures a thorough overview of the factors of vaccine 
uptake for persons aged 50 years and older. 
 
Conclusion 
 
Of the six main themes identified, the two most influential ones are attitudes and beliefs 
regarding vaccination, but especially the negative attitudes and beliefs about vaccine 
characteristics. The individual factors recommendations of healthcare workers and the 
individual’s perception of susceptibility to the targeted disease also seem to be highly 
influential. We conclude that many factors play a role in the acceptance of vaccination by 
the elderly, and future research is needed to ascertain their relative importance. 
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Appendix A Search strategy 
 
#9 Search #8 AND (english[la] OR dutch[la] OR german[la] OR french[la])   
 
#8 Search #7 NOT (africa[mh] OR asia[mh] OR latin america[mh] OR south america[mh] OR 
central america[mh])  
 
#7 Search #5 NOT #6    
 
#6 Search (trial[ti] OR trials[ti] OR coverage*[ti] OR vaccine response[ti] OR correlate*[ti] OR 
child*[ti] OR toddler*[ti] OR adolescen*[ti] OR preschool[ti] OR pediatric*[ti] OR paediatric*[ti] 
OR teenagers[ti] OR student*[ti] OR parent*[ti] OR pregnan*[ti] OR dental[ti] OR patients[ti] OR 
girls[ti] OR hpv[ti] OR papillomavir*[ti] OR equine[ti])    
 
#5 Search #1 AND #2 AND #3   
 
#3 Search seniors[ti] OR elderly[ti] OR elder people[ti] OR older people[ti] OR old people[ti] OR 
old age[ti] OR aged[ti] OR aging[ti] OR ageing[ti] OR oldest[ti] OR "over 65"[ti] OR "65 and 
over"[ti] OR older adults[ti] OR later life[ti] OR middle aged[mh] or aged[mh] OR group home[ti] 
OR group homes[ti] OR assisted-living[ti] OR "housing for the elderly"[mh] OR "homes for the 
aged"[mh] OR residential facilities[mh] OR ((home[ti] OR homes[ti] OR facilit*[ti] OR 
institution*[ti] OR setting[ti]) AND (aged[ti] OR elderly[ti] OR old age[ti] OR older[ti] OR 
elder[ti] OR geriatr*[ti] OR residential[ti]))    
 
#2 Search (antivaccin*[ti] OR anti-vaccin*[ti] OR attitude*[ti] OR attitude[majr] OR attitude to 
health[majr] OR acceptance[ti] OR acceptability[ti] OR "patient acceptance of health care"[majr] 
OR intention*[ti] OR refusal[ti] OR delay[ti] OR adherence[ti] OR support[ti] OR influencing 
factors[ti] OR barrier*[ti] OR perception*[ti] OR belief*[ti] OR opinion*[ti] OR views[ti] OR 
standpoint[ti] OR considerations[ti] OR debate[ti] OR discussion*[ti] OR decision*[ti] OR 
decided[ti] OR awareness[ti] OR seeking[ti] OR preparedness[ti] OR willingness[ti] OR 
unwilling*[ti] OR hesitant[ti] OR hesitate[ti] OR eligibility[ti] OR intention*[ti] OR initiation[ti] 
OR motivation*[ti] OR knowledge[ti] OR preference*[ti] OR compliance[ti] OR behavio*[ti] OR 
choice[ti] OR choose[ti] OR concern*[ti] OR anxiety[ti] OR fear*[ti] OR reason*[ti] OR consent[ti] 
OR completion[ti] OR predictors[ti] OR correlates[ti] OR factors[ti] OR facilitator*[ti] OR 
communication[ti] OR communicating[ti] OR media[ti] OR internet[ti] OR website*[ti] OR "social 
networking"[ti] OR social networks[ti] OR message*[ti])    
 
#1 Search (vaccin*[ti] OR vaccination[mh] OR immunization[ti] OR immunisation[ti] OR 
immunising[ti] OR immunizing[ti] OR immunise[ti] OR immunize[ti] OR 
immunization[mh:noexp] OR immunization, secondary[mh] OR immunization programs[mh] OR 
mass vaccination[mh])   
 
[mh] = keywords 
[mh:noexp] = keywords without underlying terms 
[majr] = most important keyword field 
[ti] = in title 
[tiab] = in title or abstract 
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Abstract 
 

Background Elderly in several European countries are currently being vaccinated 
against influenza and pneumococcal disease, and various reasons have been put forward 
to expand these programs. To successfully immunize the older adult population, 
however, it is crucial for the target group to accept such interventions. This study aims 
to elucidate the motives of Dutch persons aged ≥50 years for accepting vaccination. 
Methods Thirteen focus groups were composed with persons aged 50 years and older. A 
semi-structured topic list with open-ended questions was used to guide the focus 
groups. The transcripts were analyzed according the principles of thematic survey. By 
an inductive process, the main themes and related subthemes were extracted from the 
responses. 
Results Eight themes were found to play an important role in accepting vaccination: 
healthy aging; usefulness of vaccination in older age; risk of getting an infectious 
disease; vaccine characteristics; severity of the disease and its implications; the 
experiences of previous vaccinations; the influence of healthcare workers and other 
people; and the need for information.  
Conclusions This qualitative study reveals that acceptance of vaccination is not based 
on a single argument. The most important one appears to be the risk of getting an 
infectious disease. In that light, vaccination campaigns may emphasize the susceptibility 
of older adults. It is also advisable to consider the usefulness of vaccination in older age 
as an overall argument. A tailored approach to offering vaccination may be considered. 
Further research would be needed to determine the relative importance of the factors 
identified in this study. 
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Background 
 
Europe is aging; it is estimated that by 2060, 28.4% of the population of the 27 Member 
States of the European Union will be 65 years or older, compared to 18.6% in 2014 [1]. 
As a result of immunosenescence (the gradual deterioration of the immune system), co-
morbidity, and general frailty, this population is susceptible to infectious diseases [2], 
resulting in higher mortality and morbidity rates than in young adults [3]. Infections 
may lead to irreversible frailty and thereby further dependency on long-term healthcare 
[4]. At the same time, community-dwelling older adults will be more socially engaged, 
which increases the chance of transmission of infectious diseases towards this 
population [5]. Apart from possible benefits to individuals in this age group, vaccination 
may yield social benefits such as lower overall costs of healthcare, as demonstrated by 
childhood vaccinations [6]. 

Several European countries offer elderly vaccination against influenza and in some 
instances against pneumococcal disease, tetanus, and diphtheria. In the Netherlands, for 
example, influenza vaccination is offered to everyone of 60 years or older and 
pneumococcal vaccine to groups at risk. However, proposals have been made to expand 
the Dutch immunization program for persons aged 60 years and older to include 
pneumococcal disease, herpes zoster, and pertussis [7]. 

For an immunization program to be successful and produce the most health 
benefits, its acceptance is crucial. It is therefore necessary to understand the different 
reasons given by older persons accept or reject vaccination. So far, no qualitative study 
has explored these arguments for persons aged 50 years and older in the Netherlands. 
The aim of this study is to explore the motives to accept or refuse vaccination among 
community-dwelling persons aged 50 years and older in the Netherlands. 
 
Methods 
 
Participants and procedures 
 
In total, 13 focus groups of individuals of 50 years or older (n=80) were composed. In a 
focus group, a person’s view is clarified through interaction with other people, which 
does not occur in an interview [8]. It was decided to take 50 years as the cutoff point 
because of the possible biological advantages of starting vaccination earlier in life (e.g., 
stronger immune response).  

A list of foundations for the welfare of older adults, sheltered housing institutions, 
care homes, and residential groups across the Netherlands was compiled based on an 
internet search. Locations were selected from this list, whereby the geographical 
distribution and degree of urbanization were taken into account to ensure nationwide 
distribution and inclusion of individuals in both urban and rural areas. In addition, two 
commercial agencies were approached to recruit persons aged 50 and older. Letters 
were sent out to the different organizations inviting persons to participate in the study. 
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Candidate respondents received an information letter describing the background, 
objectives, and procedures of the study and enclosing an informed consent form. 

 Those willing to take part returned the form containing their personal information. 
The participants ranged from 52 to 92 years of age and were classified as living 
independently (n=31), in a residential group (n=37), in a care home (n=2), or in 
sheltered housing (n=10) (table 1).  
 
Table 1: An overview of the age, sex and domestic situation per focus group 
 

Focus 
group 

Nr. of 
participants 

Proportion 
male:female 

Nr of 
pers. 50 
a.o.* 

Nr of 
pers. 60 
a.o.* 

Nr of 
pers. 70 
a.o.* 

Nr of 
pers. 80 
a.o.* 

Domestic 
situation 

1 9 0:9 3 4 0 2 Living 
independent 

2 7 1:6 5 2 0 0 Living 
independent 

3 8 2:6 0 2 3 3 Residential 
group 

4 7 0:7 1 3 3 0 Residential 
group 

5 7 3:4 0 5 2 0 Residential 
group 

6 9 1:8 0 1 7 1 Residential 
group 

7 6 2:6 0 0 5 1 Residential 
group 

8 3 1:2 0 1 0 2 Sheltered 
housing 

9 7 1:6 0 0 4 3 Sheltered 
housing 

10 5 1:4 0 4 1 0 Living 
independent 

11 7 1:6 0 6 1 0 Living 
independent 

12 3 2:1 0 1 0 2 Living 
independent 

13 2 0:2 0 0 0 2 Care home 
Total 80 15 male:65 

female 
9 29 26 16  

* Means number of persons aged [..] and older. 
 
Focus groups 
 
The focus groups were convened between January and November 2012. All 13 had the 
same moderator (RE), accompanied by an assistant to take notes. The duration of each 
session varied from 65 to 98 minutes. Every participant received a gift voucher of €20 
after attending. 
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The groups were guided using a semi-structured open-ended topic list (see additional 
file 1). Since the aim was to explore all opinions that arose, the questions were not based 
on existing formats such as the Health Belief Model, which might restrict the range of 
topics to be raised. 

Each session started with an introduction to the research and the aim of the focus 
group. The purpose of the study was explained as follows to the participants: “In an 
aging society, the prevalence of infectious diseases will rise. Vaccination could protect 
older adults against several infectious diseases and promote healthy aging. In that light, 
it is important for us to know how you feel about vaccination and what your reasons are 
to either accept or reject vaccination.” In addition, the group members were asked 
permission to record the session. 

The participants were then asked to give their thoughts on vaccination in general 
and to write down the pros and cons of accepting vaccination. This topic covered not 
only influenza vaccination but also, expansion of the current program to include 
vaccines for herpes zoster, pneumococcal disease, and pertussis. Their views were 
discussed during the session. Furthermore, the contribution of vaccination to healthy 
aging was discussed, drawing special attention to the role of the general practitioner.  
 
Analysis 
 
All sessions were recorded with a digital voice recorder and the recordings were 
transcribed verbatim. The transcripts were analyzed with the software program Nvivo 
(QSR International) according to the principles of thematic survey [9]. Themes and 
subthemes were extracted by an inductive process. All of the transcripts were coded by 
the moderator (RE); afterwards, one was also coded by an independent researcher (IH). 
Coding consisted of labeling passages with concepts abstracted from this text. The 
results were compared, discussed, and refined until consensus was reached on the 
coding scheme and the labelling criteria. As the schemes of RE and IH were almost 
identical, consensus was achieved. By coincidence, the participants in some focus groups 
were predominantly 70 years and older, whereas those in other groups were 
predominantly between 50 and 70. Therefore, efforts were made to perform some data 
analysis based on age by comparing the concepts identified in the transcripts of these 
focus groups, referred to as older and younger participants.  
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Results 
 
The views on healthy aging and the main factors influencing the participants’ willingness 
to accept vaccination are discussed below and illustrated by quotes from different focus 
groups. The results are presented in three main topics: general views on healthy aging; 
reflections on whether to accept or reject vaccination; and conditions that have to be 
met before accepting vaccination. Each topic covers several themes that were probed 
during the focus groups. The general views refer to ‘healthy aging’ and ‘usefulness of 
vaccination in older age’. The reflections were identified as ‘the risk of getting an 
infectious disease’, ‘vaccine characteristics’, ‘severity of the disease’, ‘experience of 
previous vaccinations’, and ‘the influence of the healthcare worker and other people’. 
Last, ‘the need for information’ was identified as a condition (Figure 1).  
 
A. General views 
 
A.1 Healthy aging 
There was consensus that aging is something one undergoes but that how one ages can 
be influenced, for example by taking care of one's body. Healthy living was specified as 
eating healthy food, exercising, getting enough sleep, and having no stress. “Well, one 
can’t do more than lead a healthy life. Eat regular meals, and the rest comes naturally, one 
can’t control that. Everything else just comes by itself.” (focus group 9, female, sheltered 
housing)  

It was acknowledged that ailments come with aging; the crux is coping with them: 
“As for aging gracefully, everyone gets sick now and then, life has its ups and downs, just 
accept it. You will suffer setbacks, so look on the bright side.” (focus group 7, female, 
residential group). They did, however, distinguish between physical and mental 
dimensions, whereby mental problems (such as Alzheimer’s) were perceived as more 
severe. As one woman said, “Because to me, the worst thing that can happen to you is ... 
with your mind.” (focus group 12 , female, independent)  

The participants defined healthy aging as remaining independent and self-reliant. It 
was important for them to actively take part in society, engage in social contacts, and 
have a meaningful life. There was no consensus on whether vaccination could contribute 
to healthy aging. So even though they spoke about preventing disease by healthy living, 
not all considered vaccination as a part of this lifestyle: “Well, but that is unnatural 
prevention.” (focus group 1, female, independent) To some, accepting a vaccine was part 
of taking responsibility for your health and doing the best you can: “Anyway, even if it 
does not help, at least you tried and that is encouraging.” (focus group 8, male, residential 
group) 



 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: An overview of the themes and factors identified during the focus groups 
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To others, vaccination was part of healthy aging. Some took it for granted and made a 
habit of accepting the influenza vaccine. Others felt that ‘it doesn’t hurt to try’, which 
coincides with the saying ‘prevention is better than cure’ mentioned by a few 
participants. They just wanted to stay healthy and prevent disease: “I am in favour 
because it is part of overall prevention. Prevention is better than cure.” (focus group 10, 
male, independent) 
 
A.2 Usefulness of vaccination in older age 
One important aspect that was brought up was the usefulness of vaccination at an older 
age. This was related to the fact that life is finite. Some participants felt you should let 
nature run its course instead of trying to prevent the inevitable: “You have to die of 
something.” (focus group 1, female, independent) Especially the older participants felt 
that prolonging life is not always the right choice. 

Another concern was whether they would feel they had lived life to the fullest: “Well 
yes, but if you feel your life is not yet complete, that there are still things you need to do for 
yourself, then I think it is alright to try to stretch it with an injection of something or 
other.” (focus group 3, female, residential group) Some participants had doubts about 
prolonging life without adding any quality to it. In addition, death was sometimes seen 
as deliverance, especially when somebody is already suffering. These participants also 
spoke of pneumonia being the old man’s friend: “And it makes a difference how you age. 
And let’s face it, there comes a time when death can be a blessing.” (focus group, female, 
independent) 

A different issue that was raised is wanting to age without any interventions (such 
as vaccines). This is related to the notion that ailments go hand in hand with age. To 
some participants, the perspective of having more vaccines available in the future was 
indicative of a medicalization of aging: “Just let us grow old in an ordinary way. And we 
don’t necessarily all have to reach 90.” (focus group 5, female, residential group) 
 
B. Reflections on whether to accept vaccination 
 
When considering whether to accept a vaccine, people reflected on several issues. The 
following sections discuss factors that appear to be important when deciding whether to 
accept vaccination.  
 
B.1 Risk of getting an infectious disease 
The risk of getting an infectious disease seems to be one of the most important factors. It 
was not often mentioned explicitly but came up as a topic of concern, with multiple 
aspects as shown below. 
 
B.1.1.Vulnerability 
The first aspect is whether participants felt vulnerable to infectious disease. In general, 
they did not, even though their age in itself put them at risk. More important to them 
was their health status at the time of vaccination: “What matters is your general state of 
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health. Are you already chronically ill with one thing or another?” (focus group 1, female, 
independent) 

In the event of feeling healthy, the participants saw two possible actions: they would 
either accept vaccination in order to stay healthy, or they would reject it because they 
would feel healthy enough to fight the infection. This latter argument was expressed by 
participants who have confidence in their bodies because of their healthy lifestyle: “I 
believe I’m healthy enough to deal with a possible bout of flu, and then I think it is not 
really necessary.” (focus group 3, female, residential group) 

In the event of feeling unhealthy, the participants mentioned two possible actions: 
to accept vaccination because they would feel vulnerable and be worried about their 
health; or to reject it because they would already be taking medication for co-
morbidities and would not want the extra hassle. One participant spoke about being 
afraid that her body could not cope with an extra intervention due to the medications 
she was already taking: “I just happen to think that I might be getting too much, these are 
all kinds of chemicals that your body has to deal with, and then you get something like this 
on top of it all.” (focus group 9, female, sheltered housing)  
 
B.1.2. Prior sickness 
The second aspect is whether the participants had previous encounters with infectious 
disease. This includes personal experience, meaning having been ill themselves or 
seeing someone else get sick. Experience would have two possible effects on one's 
willingness to be vaccinated. If people had been ill themselves or had seen a loved one 
suffering, they felt more vulnerable and were more inclined to accept immunization for 
this particular infectious disease: “But I have had pneumonia two or three times already. 
And then, if you are given that advice, well, then you go along with it.” (focus group 6, 
male, residential group) 

On the other hand, participants without such experience did not consider 
themselves vulnerable at all and therefore wondered why they should accept the 
vaccine: “Never been ill a day in my life, I never had the flu, so why should I do it now?” 
(focus group 6, female, residential group) 
It appeared that the younger participants tend not to feel vulnerable to infectious 
disease because of their healthy lifestyle, and fewer had experienced episodes of 
sickness. 
 
B.1.3. Epidemic 
In the case of an epidemic, vaccines would be more easily accepted because the 
infectious disease would be widespread in the population, increasing the chance of 
contracting it.  
   
B.2 Characteristics of the vaccine 
Besides personal factors, the characteristics of the vaccine were also part of the 
deliberation on whether to accept or reject a vaccine. These characteristics are its 
effectiveness and its side effects.  
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B.2.1.Vaccine effectiveness 
Though acknowledging that 100% effectiveness is difficult to achieve, the participants 
considered the effectiveness important. They mentioned it mainly in connection with 
influenza. “Just like X said, viruses can also mutate very quickly, so you can never be 
assured that you won’t get the flu.” (focus group 5, female, residential group)  

Those who were hesitant to get a flu shot felt it would not protect them because the 
vaccine only covers a few of the existing viruses. In addition, some wondered whether 
the immunity acquired from a vaccine is as strong as that acquired from undergoing the 
disease: “And even so, if I go in for a shot with not a very strong dose, will my immune 
system then be activated enough? Wouldn’t I just be kidding myself?” (focus group 2, male, 
independent) 

In general, the minimum effectiveness for acceptance of a vaccine varied from 50 to 
70 percent. This rate reflects the severity of the disease: the more severe, the more 
willing the participants were to accept a vaccine with a lower effectiveness. In addition, 
some participants did not consider prevention to be the main effect of vaccination. They 
said it could also make them less ill or reduce the amount of time they would be sick: 
“Even if you can reduce your risk by 50% that would already be a great improvement. See, 
100% risk-free is just hypothetical, it is just not realistic.” (focus group 9, female, sheltered 
housing) 
 
B.2.2. Side effects of the vaccine 
Another important aspect is the possibility of side effects. In general, side effects were 
accepted as part of vaccination. In any event, mild side effects were never considered a 
problem. As one woman put it: “Now, a red spot on your arm is no big deal, it could start 
hurting; well, then you just put a wet cloth around it and that takes care of that.” (focus 
group 13, female, care home) 
However, if the side effects would interfere with everyday life, the acceptance rate could 
be much lower: “But if I would really be affected and I would have to stay in bed for three 
or four days because I would feel miserable, then I suppose I’d decline. I wouldn’t do 
anything like that.” (focus group 8, female, sheltered housing) 

Some participants doubted they would take the risk of potential severe side effects if 
they did not know whether they would actually get the disease. They compared vaccines 
with medications: “Oh, well. Look, if you are sick and you know that it will cure you, then 
you do go along with it. But I mean, if you are not very sick yet and you know that you will 
get seriously ill from the injection, then I don’t know if I would want to take that risk.” 
(focus group7, female, residential group) 

In three focus groups, the participants also spoke about the content of the vaccine. 
Specifically, they believed that vaccines contain (poisonous) substances that diminish 
the functioning of the immune system. One participant expressed her feelings as follows: 
“And then the dangers of it, because, yes, so there are … see, they don’t say much about it 
but so many poisonous substances are added to the vaccine and these are all stored up in 
your body, they poison your body, which means that your immunity is lowered even 



 

101 

5 

further.” (focus group 4, female, residential group) There were also concerns about the 
impact of receiving more than one vaccine.  
 
B.3 Severity of the disease and its implications 
 
B.3.1. Perceived severity 
Another consideration was the severity of the infectious disease that the vaccine would 
protect against. Participants would accept vaccination against diseases that would affect 
their quality of life, increase mortality, cause suffering, produce pain and discomfort, or 
lead to invalidity. One participant summarized it as follows: “I think this applies to all of 
us. As for me, it is at the top of the list. Health risks. I mean, to me that is a real concern, it 
determines whether or not I’ll take that shot.” (focus group 2, male, independent) 

Interestingly, when participants were asked how severe a disease had to be in order 
to accept a vaccine against it, most of the time they mentioned a mental illness, 
specifically one affecting memory. Apparently they consider physical problems less 
important and thus less severe. As one woman put it, “If there would be an injection 
against Alzheimer’s, I wouldn’t hesitate a moment!” (focus group 1, female, independent) 
One woman also compared the severity of the infectious diseases discussed in the focus 
group with those that are in the National Immunization Program (NIP). She concluded 
that it is more important to vaccinate against childhood diseases in light of their 
severity: “It also depends on how serious the disease is; for children you can’t take the risk 
of whooping cough and polio. But for the flu or pneumonia, I think those illnesses are not so 
serious, well, unless they kill you, of course; normally the inoculation is worse. That is really 
the decision you have to make. To prevent polio and all those other childhood diseases, you 
just have to get the shots. Because the risks are too great. But considering the flu and 
pneumonia, that is not so clear.” (focus group 1, female, independent) 

Others included the number of times one gets the disease in the degree of severity 
that influences the decision to accept vaccination: “Well, I think if you get pneumonia 
once, you don’t immediately drop dead, but if you get it time and again, year after year, 
then I guess I would be willing to get vaccinated.” (focus group 1, female, independent) 

And last, this perception of the severity of a particular infectious disease can be 
influenced by personal experience and observing the disease burden on someone else. 
One woman recounted her husband’s experience of pneumonia: “Really, my husband had 
it too. I can tell you, you don’t want to see that happen!” (focus group 1, female, 
independent) 
 
Two specific reasons to accept vaccination concern the implications of the severity of the 
disease. These implications were the probability of contagion, and therefore wanting to 
protect others, and losing one’s independence. 
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B.3.2. Protection of others 
Besides accepting a vaccine to protect oneself against infectious disease, the participants 
were also willing to protect people around them, especially their grandchildren and 
vulnerable spouses: “Especially if you have grandchildren and you know that you are 
exposing them, then I would always do it, you know.” (focus group 3, female, residential 
group) In the same light, people would accept vaccination to prevent becoming sick 
because of their role in caring for other people. For some, that was the decisive reason to 
accept the vaccine.  

On the other hand, some participants were wary of being tricked into guilt feelings if 
they rejected the vaccine. “But we should not be talked into feeling guilty. Because if you 
don’t participate.” (focus group 5, male, residential group) Related to this is the 
perceived obligation to accept vaccination felt by some of the participants who work 
with vulnerable people, for example in a nursing home. As one woman explained, “Well, 
for me that was the reason to accept a flu shot, because you are always working with older 
people, who are more vulnerable after all.” (focus group 11, female, independent) This 
perceived obligation might be imposed by others: for example, a spouse who needs to be 
vaccinated in order to babysit for the grandchildren. Participants concluded that 
vaccination should remain voluntary if the immunization program were to be expanded. 
 
B.3.3. Staying independent 
Getting an infectious disease could mean losing some independence. The importance of 
remaining independent was also reflected in the discussion about vaccination. As one 
participant said, “No, but you want to remain independent as long as possible, and to me 
that is a reason to be vaccinated.” (focus group 11, female, independent) This was 
especially important for people without a partner. Becoming ill meant that it is more 
difficult to take care of them selves, and they didn’t want to burden others by asking 
them to help out. Moreover, they wanted to keep participating and contributing to 
society. Vaccination could be a means to fulfill this desire: “It can help you to stay healthy, 
to be able to participate fully in society.” (focus group 10, male, independent) 
 
B.4 Experiences with previous vaccinations 
Another consideration is whether previous vaccination experiences were either positive 
or negative. Negative experiences with the influenza vaccine led to more hesitation 
about accepting the next influenza vaccination and perhaps other vaccines as well. One 
woman told about her experience with the influenza vaccine and its side effects: “And 
that is exactly why I often thought that I would not do it again, because it always makes me 
so sick.” (focus group 11, female, independent) Experience matters not only with respect 
to the possible side effects of a vaccine but also to its perceived effectiveness. “I believe 
that I will always get my flu shot, because yes, put simply, it works, in my view, I never 
catch the flu. And when that vaccination was not available, before I got those shots, I did 
indeed catch the flu once. Clearly, experience counts.” (focus group 3, female, residential 
group)  
 



 

103 

5 

B.5 External influence  
Two categories of people were identified that influence the decision on whether to 
accept a vaccination: one’s general practitioner (GP); and one’s friends and family. 
 
B.5.1 The general practitioner  
The GP plays an important part in the participants’ decision to accept vaccination or not. 
In the Netherlands, it is currently the GP who invites individuals to come in for an 
influenza vaccination. Two active roles were identified. The first is leadership, meaning 
that the GP’s advice is the main reason, and sometimes the only one, to accept or reject 
vaccination. Having a good relationship with one’s physician and trusting him or her is 
essential: “That letter, the invitation to come in for the flu shot, that comes from (…). That 
is my doctor, and I trust my doctor for 500%. Period!” (focus group 3, female, residential 
group) Even when a participant was initially against vaccination; “then my doctor 
convinced me to do it, yes.” (focus group 13, male, independent). In addition, participants 
attached great value to the fact that the GP knows their medical condition. They 
therefore considered their family doctor as the right person to decide whether 
vaccination is necessary: “To my mind, he is in the right position to say whether or not it is 
useful because he knows all your ailments; has the right picture of you.” (focus group 2, 
male, independent) 

The second active role is an advisory one, meaning that a person will ask the GP for 
advice, though not necessarily take it. It is added to the rest of the information people 
gather to make their decision: “I think it is right, but I also have my own opinion. I would 
not blindly follow his advice.” (focus group 7, female, residential group)  
Especially the older participants saw the GP as a leader and were more inclined to follow 
his or her recommendations. The younger participants were less inclined to see the GP 
as a leader, and they would make their own decision. 

And last, some felt that the GP has nothing to do with their decision to accept 
vaccination: “I make my own decision, because I form my own opinion of what to do, I 
make up my own mind, I don’t need the doctor for that.” (focus group 3, female, 
residential group) 
 
B.5.2 Friends and family 
In addition to the GP, other individuals also play a role, though to a lesser extent. These 
are family and friends. Their role involves talking about vaccination more than giving 
advice, but especially discussing the experiences, either positive or negative, that 
influence one’s decision to be vaccinated or not. The conversations can either cast doubt 
on the effectiveness of the vaccine or reinforce a positive attitude.  
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C. Conditions before vaccination is accepted 
 
C.1 The need for and influence of different information sources 
Besides discussing the various factors that play a role in decision-making, the 
participants also spoke about the information they would want to receive when a 
vaccine is offered to them. Obtaining this information is seen as a condition for accepting 
any vaccination. The participants stressed the need for information about the vaccines: 
“Obviously, we are not guinea pigs.” (focus group 1, female, independent)  

Several sources of information were suggested. One idea was to enclose a fact sheet, 
like the one given with medications, along with the invitation for vaccination. Then the 
participants would know what to expect, especially regarding the side effects. In 
addition, other sources of information were discussed, with the GP being the most 
important one: “Yes, I would take this up with my doctor, or … Because that would be the 
right person to provide more information, like how it could turn out, right?” (focus group 
4, female, residential group) 

Participants would also search the internet for information and turn to reports on 
television and in the newspapers. However, these public sources have a different effect 
on the willingness to accept vaccination and could lead to negative attitudes. Some 
participants spoke about their mistrust of the medical profession, sparked by reports 
that money had been earned with the Mexican flu vaccination. Some participants 
expressed a dislike of the pharmaceutical industry because of this. “And then there are 
those publications, on television and in the newspapers, saying that it was all greed, and 
yes, that made me quite hesitant. I thought, should I go along with it or not? That is 
obviously not the right thing to do.” (focus group 5, male, residential group) 

As a consequence, the participants wanted a guarantee that information coming 
from the GP or the government is objective, independent, and research-based. Some 
participants did express confidence in the government and the medical profession: “If I 
could get such a vaccination somewhere, then I would go for it. And if it wouldn’t do any 
good, they wouldn’t be offering it; that is the only thing I wrote down.” (focus group 10, 
female, independent) 
 
Discussion 
 
We identified eight themes that influence the decision of persons aged 50 years and 
older to accept vaccination. These are healthy aging, usefulness of vaccination in older 
age, risk of getting an infectious disease, vaccine characteristics, severity of the disease, 
experiences of previous vaccinations, influence of healthcare workers and other people, 
and need for information.  

Vulnerability to infectious diseases as experienced by the participants and the 
usefulness of vaccination in older age seem to be the most important factors influencing 
the decision to accept a vaccine. Concerning vulnerability, the participants fall into two 
distinct groups. The first did not feel vulnerable to infectious diseases, often due to their 
healthy lifestyle. The second did feel vulnerable because they suffer from chronic 
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disease, have themselves already experienced disease previously, or someone near to 
them had. This is an important finding because the core argument for offering 
vaccination to older people is their biological susceptibility to infection [2].  
With regard to the usefulness of vaccination in older age, it were mostly the older 
participants who expressed doubts. Questions were raised about vaccines that could 
prolong life. Life is seen as finite; it should not be prolonged at all costs, especially when 
death could bring deliverance from suffering. In addition, the participants felt that aging 
should occur normally without any interventions. They saw more need for vaccination 
at a younger age, though this would depend on one’s health status at the time of 
vaccination. 
 
The usefulness of vaccination in older age is scarcely treated in the literature [10]. We 
feel that this theme came to light because of our explorative design and the fact that the 
study concerns not only the current offerings but also adding more vaccines to the 
program. Participants were asked to give all reasons they might have for accepting 
vaccinations (not only influenza immunization) instead of asking about specific ones. 
This might have given the participants a cue to take a broader perspective, allowing 
umbrella arguments to come to mind.  

Furthermore, as part of the theme of severity of the disease and its implications, the 
motive of wanting to protect others emerged in the focus groups as a reason to accept 
vaccination. This is another topic that has not been addressed in other studies. It is 
briefly touched upon in Kwong et al. [9]. There, the participants believed the vaccine 
would protect themselves and their family around them, especially the grandchildren. 
Also in our study, the participants expressed a need for vaccination in order to babysit 
for their grandchildren and to comply with the wishes of their children, as well as to 
protect their ill spouses. It is not clear why this topic was pronounced in our study but 
less so in others. It might reflect the increasing attention given to vaccinating adults in 
the Netherlands in recent years, after the Health Council released a report on moving 
toward a vaccination program for all ages [12]. This may have raised awareness of 
immunization among general practitioners, which in turn could have led to offering 
more vaccinations or giving more information on the availability of vaccines. The motive 
of protecting others could be useful when considering vaccination against whooping 
cough (pertussis), which was regarded as a terrible childhood disease. The participants 
were often willing to accept pertussis vaccine in order to protect their grandchildren 
from it. 
 
Overall, in contrast to our findings, (dis)trust in medicine and medical personnel and in 
the health services in general is often mentioned in the literature, notably in the studies 
of Telford and Rogers, Harris and Evans [13-15]. Also, in contrast to others who found 
that logistic problems and/or financial barriers could impede the acceptance of 
vaccination [16], our study did not identify any logistic problems. This divergence might 
be related to the fact that in the Netherlands the influenza vaccine is provided by the 
general practitioner. Logistics are therefore not much of an issue because 75% of the 
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population have access to their GP within less than a kilometer [17]. Furthermore, 
influenza vaccine is given free of charge, which could explain why cost is irrelevant to 
the participants in our study.  
 
The findings of our qualitative study still need to be explored quantitatively. 
Nonetheless, our results suggest that targeted messages or personalized vaccination 
could be the key to a high vaccination uptake when offering older adults other vaccines 
alongside the existing influenza vaccination program. Information should be objective 
and independent. Information providers should also take into account that younger and 
older people may have different attitudes on some of the factors that were identified and 
illustrated in this study. Given that some older adults seem not to prefer prolonging life 
but would rather pursue quality of life, they might be more motivated to accept herpes 
zoster vaccination than pneumococcal vaccination. Although others might have the 
opposite inclination toward these vaccines, our findings indicate that the focus should 
not be solely on prolonging life. 

Second, the participants did not feel vulnerable in general. Every person has a risk of 
infection at some time in life. However, older adults have an extra risk factor, namely 
their age. In order to give older adults the opportunity to fully profit from available 
vaccinations, this risk information could be shared. The ideal person to provide such 
information would be their GP. He or she has records of disease history and other 
information on patients in their clinics that would give them the background for a more 
precisely targeted advice. Moreover, the GP is by definition an important person in the 
decision-making process of older adults, as shown by our study especially for the 
elderly.  

However, the younger participants preferred to rely on the internet for guidance in 
their decision on whether to accept vaccination. Special attention is therefore needed to 
ensure that appropriate information is easy accessible on the internet. Nevertheless, it 
still has to be recognized that some participants did not consider vaccination useful in 
older age.  
 
Whereas most studies consider vaccination programs in their current composition, we 
looked into adding vaccines to existing influenza programs. Examples of potential 
additions are herpes zoster vaccine, pertussis vaccine, and most notably pneumococcal 
vaccine. A particular strength of this study is its broad explorative design. No pre-
specified models were used to guide the topics that would be raised in the focus groups. 
This allowed the participants to speak freely about vaccination. That might explain why 
some themes that had not been covered before came up in the sessions, such as 
usefulness of vaccination in older age.  

There are also a few limitations to this study. Unfortunately, we did not gather 
demographics on the participants except for their age and residential setting. Had we 
done so, we would have been able to distinguish between the individual participants and 
their views on vaccination.  
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Furthermore, the persons who participated in the focus groups were probably 
already interested in research, which could imply a selection bias. In addition, the 
gender distribution was not balanced, with 65 women and 15 men, so the attitudes of 
men are underexposed.  
We tried to recruit a representative sample by inviting persons aged 50 years and older 
from different residential settings across the Netherlands. Unfortunately, we were only 
able to recruit two persons living in a care home. We approached several care homes, 
but the administrators usually refused to cooperate because the residents were not 
deemed able to participate.  

Ideally we would like to have selected the participants randomly. However, this was 
not feasible because of the focus-group setting. The participants may have had to make 
arrangements for long travel and we would have needed enough individuals to form the 
focus groups. Three of the 13 focus groups had less than the minimum of five 
participants, but the shortfall was due to illnesses on the day they were convened. It is 
unfortunate that with this recruitment method it is not known how many persons were 
invited to take part, but we feel this was the most feasible approach. 

Last, seven of the 13 focus groups were convened at a time when the media carried 
frequent reports on the role the pharmaceutical industry allegedly played in the 
provision of vaccines. This publicity could have influenced the results of our study 
because, as mentioned earlier, the participants would gather some of their information 
from the media. Still, mistrust was not found to be a key theme in this study, so the 
media influence may be considered low.  
 
Conclusion 
 
In conclusion, this qualitative study shows that the decision to accept vaccination is 
based not on a single argument but on multiple. The absence of perceived susceptibility 
seems to be the most important reason to reject vaccination. It is important to realize 
that the views of persons 50 years and older might be age-related. Furthermore, some of 
their views on health might relate to their intentions regarding vaccination and their 
preferences for specific vaccines (i.e., protecting quality of life versus life prolongation). 
In that light, a targeted or even personalized approach might be the most suitable way to 
encourage older adults to accept vaccination offers. Moreover, the usefulness of 
vaccination in older age must be taken into consideration. These observations warrant 
further exploration in future research. 
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Additional file 1 An overview of the semi-structured questions used during the 
focus group 
 
Introductory questions:  
 When hearing the concept ‘Healthy Ageing’, what are your thoughts? Are there any 

specific actions you undertake to obtain Healthy Ageing?  
 Is vaccination part of Healthy Ageing?  
 What are your thoughts on vaccination in general?  

 
Key questions: 
 In general; What reasons do you have to accept vaccination and what reasons do you 

have to don’t accept vaccination? 
 When is an infectious disease severe enough to accept vaccination?  
 Do you feel vulnerable for acquiring an infectious disease? 
 To which extent would side-effects be acceptable? 
 What would be conditions for accepting vaccination? What are situations when you 

would definitely not would accept vaccination? 
 Concerning the effectivity of the vaccine; are there differences between infectious 

diseases? Is there a lower limit?  
 Does the general practitioner play a role in your vaccination decision-making? If so, what 

is that role? What would you do if the GP recommends the vaccine or not recommends 
it? 

 Is the general practitioner trustworthy? 
 Are there other persons important to seek advice?  

 
Closing questions:  
 Could you rank the different aspects we spoke about regarding your vaccine decision-

making?  
 Are there any aspects we did not discuss that you would like to mention?  
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Abstract 
 
Background Expanding vaccination programs for the older population might be 
important as older adults are becoming a larger proportion of the general population. 
The aim of this study is to determine the relative importance of vaccine and disease 
specific characteristics and acceptance for Dutch older adults, including pneumococcal 
disease, herpes zoster, pertussis vaccination, and influenza vaccination.  
Methods A discrete choice experiment was conducted to generate choice data that was 
analyzed using a mixed multinomial logit statistical model. 
Results Important factors that were associated with vaccination acceptance in older 
adults are high mortality risk of the infectious disease, high susceptibility of getting the 
infectious disease, and high vaccine effectiveness. Age, influenza vaccination in 2013 and 
self-perceived health score were identified as personal factors that affect vaccine 
preference. Potential vaccination rates of older adults were estimated at 68.1% for 
pneumococcal vaccination, 58.1% for herpes zoster vaccination, 53.9% for pertussis 
vaccination and 54.3% for influenza vaccination. For persons aged 50-65, potential 
vaccination rates were estimated at 58.1% for pneumococcal vaccination, 49.5% for 
herpes zoster vaccination, 43.9% for pertussis vaccination and 42.2% for influenza 
vaccination. For persons aged 65 and older, these were respectively 76.2%, 67.5%, 
57.5% and 65.5%.  
Discussion Our results suggest that older adults are most likely to accept pneumococcal 
vaccination of the four vaccines. Information provision accompanied with the 
implementation of a new vaccine has to be tailored for the individual and the vaccine it 
concerns. Special attention is needed to ensure high uptake among persons aged 50-65 
years. 
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Introduction 
 

Routine childhood vaccination has shown to be one of the most successful strategies 
to reduce the burden of infectious diseases [1]. For the older adult population (aged 50 
years and older), in many countries currently only influenza vaccination is common to 
prevent disease burden. In the Netherlands, influenza vaccination is offered to all 
persons aged 60 years and older. Nevertheless, other vaccinations such as 
pneumococcal, herpes zoster and pertussis vaccinations are available and licensed [2]. 
Expanding vaccination programs for the older population might be important as older 
adults are becoming a larger proportion of the general population. Where transmission 
of infectious diseases in care facilities for the aged is already high, community dwelling 
older adults will be more socially engaged, which increases the transmission chance of 
infectious diseases towards this population [3,4]. As a result, the prevalence of infectious 
diseases could rise increasing healthcare demands. Vaccination may yield both 
individual health benefits (not becoming sick) as well as societal benefits (i.e., lower 
healthcare demands and costs) as demonstrated by childhood vaccinations [1]. One of 
the most important factors for any vaccination program to be successful is the 
acceptance of such a measure. Various factors such as vaccine and disease specific 
characteristics and personal factors have been identified that play an important role in 
the individual decision making process to accept vaccination of persons aged 50 years 
and older [5,6]. Yet, the relative importance of these identified factors is largely 
unknown. Obtaining such information is important to optimize the implementation of 
vaccines and education programs for health professionals. 

Therefore, the aim of this study is to reveal the relative importance of vaccine- and 
disease specific characteristics that play a role in the individual decision-making process 
and final acceptance of four (candidate) vaccines (pneumococcal disease, herpes zoster, 
pertussis vaccination, and influenza vaccination) among Dutch persons aged 50 years 
and older. For that purpose, we performed a discrete choice analysis to identify vaccine 
preferences in this population.  
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Methods 
 
Discrete choice experiment  
 
The term discrete choice experiment (DCE) refers to an experiment that is constructed 
to collect stated preference data (choices made by individuals under experimental 
conditions) from survey responses to hypothetical, but realistic scenario’s [7]. Using this 
method in the field of healthcare assumes that healthcare interventions, services, or 
policies can be described by their characteristics (or attributes). DCE scenarios are 
characterized by specific attributes (characteristics) of which each attribute is varied by 
a specified range of categories, called levels. Scenarios are constructed from a 
combination of these levels. One choice task is comprised of at least two different 
scenarios. It is assumed that within one choice task, individuals choose the scenario they 
prefer most. Each respondent receives multiple choice tasks [8]. The data from the DCE 
is used to estimate the relative importance of the attributes and their associated levels 
by applying linked statistical modeling [9].  
 
Selection of attributes and levels  
 
Based on a literature review [5] and a focus group study [10], the following attributes 
were included in the DCE: clinical symptoms, susceptibility, mortality rate, vaccine 
effectiveness, side-effects and number of vaccinations. Levels were formulated based on 
information derived from the focus groups and the specific available clinical disease and 
vaccine information of pneumococcal, herpes zoster, influenza and pertussis. This 
resulted in realistic scenarios suitable for the study population. Table 1 shows the 
assigned levels to the six attributes in the choice experiment.  

Unlabelled scenarios (not explicitly mentioning the type of vaccine or disease on top 
of each of the two scenarios) were chosen to reduce possible insensitive responses (no 
trading between attributes) as people may focus disproportionally much on the labels 
[15].  

An opt-out option (indicating no vaccination) was added as vaccination is not 
obligated in the Netherlands in real life. The attributes in which risks were included 
were dichotomised as much as possible. In addition, risks were presented in both text 
(as a risk label) and pie charts to make the interpretation as easy as possible [16,17] 
(Figure 1).  
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Table 1 The attributes and associated levels included in the discrete choice experiment 
 

Information on herpes zoster was obtained from [2,11], information on pneumococcal disease was 
obtained from [2,12], information on pertussis was obtained from [2,11] and information on influenza 
was obtained from [13,14]. 

Attribute   Levels Associated disease* 
    
    
Clinical symptoms   The vaccine protects against pertussis 

characterized by 1 to 3 months of coughing, 
episodes with tightness of the chest and sleep 
deprivation (1) 
  

Pertussis 

  The vaccine protects against shingles, 
characterized by 2 weeks of itching and 
painful skin rash that could develop  
into chronic pain (2) 
 

Herpes Zoster 

  The vaccine protects against pneumonia, 
characterized by  
2 weeks of coughing, tightness of the chest 
and fever (3) 
 

Pneumococcal disease 

  The vaccine protects against the flu, 
characterized by up to 1 week of high fever, 
muscle ache and shivers (4)  
 
 

Influenza 

Susceptibility   1 out of 100 persons get the disease (1)  
 

Pertussis 

  Half of the people get the disease (2) 
 

Pneumococcal disease, 
influenza 

  Everyone gets the disease (3) 
 
 

Herpes Zoster 

Mortality  1 out of 100 persons with this disease dies 
(1) 
 

Pertussis, herpes zoster, 
influenza 

  20 out of 100 persons with this disease die 
(2) 
 
 

Pneumococcal disease 

Vaccine 
effectiveness 

 Half of the people are protected by the 
vaccine (1) 
 

Pneumococcal disease, 
herpes zoster, influenza 

  Everyone is protected by the vaccine (2) 
 
 

Pertussis 

Side effects  The injection site is painful and swollen for 1 
day (1) 
 

Pneumococcal disease, 
herpes zoster, pertussis, 
influenza 

  Not feeling well for a few days which requires 
to stay home (2) 

 

    
    
Number of given 
vaccinations 

 The vaccine has to be given once (1) 
 

Pneumococcal disease, 
herpes zoster, pertussis, 
influenza 

  The vaccine has to be given twice (2)  



Vaccine preferences and acceptance of older adults 

118 

  

 
Figure 1 Example of two scenarios from which respondents had to choose the preferred one. 
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DCE design 
 
The choice tasks were generated by running a D-efficient design (Ngene Software 
version 1.1.1, http://www.choice-metrics.com). Such a design takes into account prior 
knowledge concerning the respondent’s preferences and limits the generation of 
dominant scenarios (an obvious preferred scenario). Therefore, small (0.01) positive 
and negative priors were included in building the design to account for prior knowledge; 
these were the same for all level across all attributes. 

Based on this procedure, the final design consisted of 36 choice tasks which were 
divided over six blocks of 6 choice tasks (by NGene). The attribute levels varied across 
all choice tasks. The number of choice tasks was set on six to reduce the cognitive 
burden on the respondents. Each choice task was introduced with the question: ‘Imagine 
that these two vaccines were offered to you for vaccination; which vaccine do you 
prefer?’. The initial survey was pilot tested to ensure correct wording and to test 
whether respondents understood the provided information as well as the choice tasks of 
the DCE. Think out loud testing (a respondent completes the survey, reading it out loud, 
in the presence of the researcher) with eight persons ranging in age from 52 to 82 was 
used as part of the pilot test.  
 
Demographics  
 
After the choice tasks, demographics and other personal factors were collected. These 
included standard aspects such as age, sex, education and questions on the lifestyle and 
social context of the participants. Current health was assessed with the EQ-VAS health 
state scale indicator of the EQ-5D [18]. Health literacy scores were gathered by using the 
Set Brief of Screening Questions [19]. This set comprises of three questions assessing the 
problems understanding health (care) related information, filling out medical forms and 
finding health related information. Health literacy level was calculated on the answers 
given to these three questions [20]. A ‘healthy living’ variable was also constructed 
combing non-smoking with ≥1 time exercise in the week. 
  

Respondents 
 
Six municipalities were asked to take a random sample of their population based on four 
age categories: 50-60 years, 60-70 years, 70-80 years and 80 years and older. We choose 
to set the age limit to 50 years because vaccinating at that age might have biological 
advantages (i.e., before the onset of immunosenescence (the gradual deterioration of the 
immune function). The municipalities were selected based on the urbanisation level and 
their geographical location. In total, 1800 potential respondents were selected.  
A postal survey was sent during December 2014. After three weeks, a reminder was sent 
to the non-responders. Persons returning the survey received a gift voucher of 10 euro. 
Each survey was accompanied with an invitation letter, giving information about the 

http://www.choice-metrics.com/
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study, explaining the purpose of the study and contact information if there were any 
questions.  
 

Discrete choice analysis 
  
Respondents were excluded if one or more of the choice tasks were not filled in (i.e., 
more than 10% missing values). Nlogit (version 5, http://www.limdep.com/) was used 
for choice modelling and SAS version 9.3 (http://www.sas.com) for the preparation of 
the data, including for example data cleaning, creating age groups and health literacy 
scores. 

Data were analyzed using a mixed multinomial logit statistical model. This model 
takes into account possible preference heterogeneity and adjusts for the multilevel 
structure (one respondent makes more than one choice) of the data. The aim of this 
analysis was to estimate the relative importance of the attributes using the following 
formula:  
 

𝑉𝑉𝑖𝑖𝑖𝑖 = 𝛽𝛽1 ∗  clinical symptoms pertussis + 𝛽𝛽2 ∗ clinical symptoms herpes zoster +  𝛽𝛽3 ∗

 clinical symptoms pneumonia + 𝛽𝛽4 ∗  mortality20% + 𝛽𝛽5 ∗ susceptibility50% +  𝛽𝛽6 ∗

susceptibility100% +  𝛽𝛽7 ∗ vaccine effectiveness100% +  𝛽𝛽8 ∗ side effects severe +

 𝛽𝛽9 ∗  vaccinating twice  

𝑉𝑉𝑜𝑜𝑜𝑜𝑜𝑜−𝑜𝑜𝑜𝑜𝑜𝑜 = 𝛽𝛽0 

 

The statistical model estimates the observed utility or ‘Vim’ (the sum of all coefficients), 
that is the utility an individual (i) derives from choosing an alternative (m) (or vaccine in 
this study) for each choice task. The opt-out formula estimates the a-priori preference of 
respondents declining vaccination (i.e., choosing to opt-out) over accepting vaccination.  

The sign of the estimates of the attribute (levels) displays if this attribute (level) has 
a positive or a negative influence on measurable utility. Based on model fit tests (AIC 
and Chi-square), the constant, clinical symptoms, mortality, susceptibility and 
effectiveness attributes were included as random parameters. The estimates of these 
random parameters include a standard deviation (SD) assuming normal distribution. By 
including random parameters, the model accounts for any heterogeneity in the 
preference of the respondents concerning those attributes. The presence of preference 
heterogeneity does not indicate subgroups within a population per se (e.g., 
heterogeneity for the susceptibility attribute does not automatically mean that older 
adults with poorer health choose substantially different for all attributes).  

Effects coding was used for the attribute levels, which allows estimation of all level 
effects. [21]. This coding procedure codes the reference category as -1 and the sum of 
the effect coded attribute levels is always zero. Estimates of the reference category can 
therefore be calculated as (β1+β2+βn)*-1. Using the attribute level estimates, the 

http://www.limdep.com/
http://www.sas.com/
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vaccination uptake for different vaccine candidates was estimated using: 1/(1+exp−v) 
[22]. 

Because V includes random parameters, the standard deviation of these parameters 
should be taken into account [8]. This was done by taking 10,000 draws from a normal 
distribution for each random parameter (i.e., the mean and SD values were retrieved 
from the mixed logit model). For every draw of the random parameter, the observed 
utility “V” as well as the potential coverage rate was calculated. The average of the 
10,000 calculated potential vaccination uptake was reported. A p-value of 0.10 for the 
levels was considered statistically significant in all analyses. 

Separate models were run for persons aged 50-65 years and persons aged 65 years 
and older in order to compare estimated uptake for influenza with the actual uptake 
among individuals aged 65 years and older. For future programs expected uptake among 
50-65 year olds were of interest. Impact on choice behavior of the different personal 
factors was assessed by adding each variable as a covariate to the mixed multinomial 
logit model. Based on literature the variables that were tested were: ‘sex’, ‘education’, 
‘influenza vaccination received in 2013’ and ‘health score’. Interaction terms were 
constructed between the attributes and significant personal factors to assess the specific 
influence of these factors on the attributes. 
 
Results 
 
Study population  
 
In total, 735 surveys were returned (response rate= 41%). Overall, 610 respondents 
were included in the analysis due to excluding persons with missing data in one (or 
more) of the DC tasks. Persons aged 60 to 70 years more often returned the survey and 
relatively less surveys were received from people aged 80 and older (33% compared to 
16% of the respondents). More men than women completed the survey (51.8% vs. 
48.2%). Our study population consists of fewer people with the non-Dutch nationality in 
comparison to the general older adults population (1.3% vs. 3%) [23] and more higher 
educated older adults (32% vs. 24%) (Statistics Netherlands, 2016]. In addition, self-
reported influenza vaccination rate in this study (72.7%) is higher than the actual 
vaccination rate that year (67.2%) for persons aged 60 years and older [24] (Table 2). 
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Table 2 The characteristics of the study population 
 

 
. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 

* Including voluntary work 
** Defined as non-smoking and at minimum exercise once a week 
 

 

  

Characteristic Statistics 
(%) 

  
Age (M) 67 year 
  50-60  26.5 
  60-70  33.0 

70-80  24.5 
≥80  15.9 

Sex  
Women 48.2 
Men 51.8 

Education  
Low 21.1 
Mediate 43.0 
High 35.9 

Health literacy  
Yes  2.6 
No 97.4 

Nationality  
The Netherlands  98.7 
Non-Netherlands  1.3 

Faith  
None 44.9 
Rome Catholic 26.1 
Protestant 22.8 
Other 62.0 

Employment* 50.8 
Healthy living** 71.9 
Having a partner 78.3 
Having a chronic disease 58.4 

Asthma or COPD 10.2 
Diabetes  8.9 
Chronic heart disease 10.7 
Rheumatism 17.7 
High blood pressure 30.7 
Osteoporosis  9.4 

Mean health score 78 
Insufficient ***  7.5 
Sufficient 32.8 
Good 59.6 

Internet access  
Yes 87.7 

< 1 time a day 23.8 
1 time a day 25.1 
> 1 time a day 51.1 

Flu vaccination 2013  
Study population 59.8 
Persons ≥ 60 years  72.7 
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Vaccine preferences  
 
In total, 11% of the respondents always choose not to vaccinate (opt-out). Within the 
total population, respondents preferred a vaccine that protects against an infectious 
disease with a highest mortality rate, highest susceptibility rate, that is most effective 
and for which only one vaccination is required. People preferred to be vaccinated 
against the clinical symptoms of pneumococcal disease over those of influenza and 
preferred vaccination against the clinical symptoms of influenza over those of pertussis 
and herpes zoster. Mild side-effects did not affect vaccine decision-making (Table 3).  

Both persons aged 50-65 years and persons aged 65 years and older preferred a 
vaccine against a disease with 20% mortality over 1% mortality, 100% susceptibility 
rate over 1% and a vaccine with 100% effectiveness over 50% effectiveness. While the 
number of required vaccinations did affect vaccination preferences among persons aged 
65 and older, this attribute was insignificant among the persons aged 50-65. Persons 
aged 50-65 years preferred vaccination against the clinical syndrome of pertussis over 
influenza while persons aged 65 years and older significantly preferred influenza 
vaccination over pertussis vaccination. Both groups preferred vaccination against the  
clinical syndrome of pneumococcal disease over influenza (Table 3).



 

 

Table 3 Estimated coefficients for the complete study population and sub age populationsA 

 
  Total study population Population aged 50 to 65 Population aged 65 and 

over 
Attribute levels  Coefficient Std. error Coefficient Std. error Coefficient Std. error 
        
ConstantB Mean -1.24*** 0.23 -0,24 0.37 -1.83*** 0.28 
 SD  4.21*** 0.28  5.04*** 0.50  3.34*** 0.30 
Clinical syndromes        
Pertussis Mean -0.34*** 0.09  0,29* 0.16 -0.65*** 0.12 
 SD  1.21*** 0.13  1.42*** 0.21  1.02*** 0.16 
Herpes Zoster Mean -0.15* 0.09 -0,32** 0.16 -0.06 0.11 
 SD  1.19*** 0.13  1.58*** 0.23  1.07*** 0.16 
Pneumococcal disease Mean  0.54*** 0.08  0.55*** 0.13  0.52*** 0.10 
 SD  0.64*** 0.14  0.80*** 0.21  0.65*** 0.18 
Influenza (ref) Mean -0.04 0.11 -0.52** 0.20  0.18** 0.07 
 SD  1.81 1.72  2.27 2.20  1.61* 1.51 
Mortality        
1% mortality (ref) Mean -0.52*** 0.06 -0.75*** 0.11 -0.38*** 0.09 
 SD  0.91*** 0.08  0.90*** 0.13  0.89*** 0.11 
20% mortality Mean  0.52*** 0.06  0.75*** 0.11  0.38*** 0.07 
 SD  0.91*** 0.08  0.90*** 0.13  0.89*** 0.11 
Susceptibility        
1% susceptibility (ref) Mean -0.72*** 0.08 -1.05*** 0.15 -0.53*** 0.05 
 SD  0.78 0.74  0.92* 0.73  0.92** 0.67 
50% susceptibility Mean  0.07 0.06  0.12 0.12  0.06 0.08 
 SD  0.34* 0.13  0.60*** 0.20  0.36** 0.15 
100% susceptibility Mean  0.65*** 0.07  0.93*** 0.13  0.48*** 0.09 
 SD  0.70*** 0.11  0.69*** 0.18  0.65*** 0.14 
Vaccine effectiveness        
50% vaccine effectiveness (ref) Mean -0.33*** 0.04 -0.40*** 0.07 -0.29*** 0.05 
 SD  0.31*** 0.08  0.34** 0.16  0.18 0.13 
100% vaccine effectiveness Mean  0.33*** 0.04  0.40*** 0.07  0.29*** 0.05 
 SD  0.31*** 0.08  0.34** 0.16  0.18 0.13 
        
Vaccine side-effects        
Mild side-effects (ref) Mean  0.03 0.04  0.03 0.06  0.05 0.05 
Severe side-effects Mean -0.03 0.04 -0.03 0.06 -0.05 0.05 
        
Nr. of vaccinations        
Vaccinating once (ref) Mean  0.07** 0.04  0.03 0.06  0.09* 0.05 

Vaccinating twice Mean -0.07** 0.04 -0.03 0.06 -0.09* 0.05 
AReference levels: Coefficients were calculated by (β1+β2+βn)*-1 for each attribute level, B The coefficient of the constant  

shows the preference of declining vaccination (choosing to opt-out), *P<0.10; ** P <0.05; ***P <0.01 
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Vaccine preference actors 
 
The variables ‘Influenza vaccination received in 2013’ and ‘Health score’ were identified 
as personal factors that affect vaccine preference. Persons who received the flu 
vaccination in 2013 reported a higher preference for vaccination against the clinical 
syndromes of influenza compared to pertussis and herpes zoster compared to persons 
that did not receive the flu vaccination in 2013. 

Persons with a higher self-rated health score attach more importance to a vaccine 
that protects against an infectious disease with a 20% mortality rate, a vaccine with 
100% effectiveness and a vaccine that has to be given twice in comparison to persons 
with a lower self-reported health score (Table 4).  
 
Estimated vaccine acceptance  
 
The estimated potential vaccination rates for the different vaccines were calculated for 
the 50 years and older study population as well as for those aged 50-65 years and those 
aged 65 years and older (Table 5). The estimated vaccination rate for pneumococcal 
disease is highest in overall and for the two age groups (68.1%, 58.1%, and 76.2% 
respectively). For all vaccines, the estimated uptake was lower for persons aged 50-65 
compared to persons aged 65 year and older. Pertussis had the lowest estimated uptake 
of 53.9% for older adults. Looking at the different age groups, for persons aged 50-65, 
lowest estimate vaccination uptake was estimated for influenza vaccination while for 
persons aged 65 years and older, lowest vaccination uptake was estimated for pertussis 
vaccination. 
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Table 4 Estimated coefficients for the complete study population including significant vaccine 
preference actorsBC 

 
  Model1 Model 2 

Attribute levels  Coefficient Std. error Coefficient Std. error 
      
ConstantB Mean 1.35*** 0.28 -4.18*** 1.06 
 SD 3.72* 0.26  4.07* 0.27 
Clinical syndromes      
Pertussis Mean 0.34** 0.16 -0.35 0.51 
 SD 1.13 0.13  1.23 0.13 
Herpes Zoster Mean 0.17*** 0.15  0.02 0.47 
 SD 1.17 0.12  1.17 0.13 
Pneumococcal disease Mean 0.52*** 0.13  0.40 0.40 
 SD 0.69 0.14  0.61 0.13 
Influenza (ref) Mean  1.03 0.20 -0.91 0.20 
 SD 1.76 1.64  1.81 1.72 
Mortality      
1% mortality (ref) Mean -0.56*** 0.11  0.37 0.11 
 SD  0.91* 0.09  0.87* 0.08 
20% mortality Mean  0.56*** 0.10 -0.37 0.29 
 SD  0.91* 0.09  0.87* 0.08 
Susceptibility      
1% susceptibility (ref) Mean -0.93 0.15  0.06 0.15 
 SD  0.80* 0.66  0.70 0.62 
50% susceptibility Mean  0.14 0.11 -0.36 0.33 
 SD  0.48 0.11  0.36 0.16 
100% susceptibility Mean  0.79*** 0.11  0.30 0.36 
 SD  0.64 0.11  0.59 0.11 
Vaccine effectiveness      
50% vaccine effectiveness (ref) Mean -0.38*** 0.07  0.08 0.07 
 SD  0.29 0.09  0.18 0.16 
100% vaccine effectiveness Mean  0.38*** 0.07 -0.08 0.21 
 SD  0.29 0.09  0.18 0.16 
      
Vaccine side-effects      
Mild side-effects (ref) Mean  0.02 0.06  0.02 0.06 
Severe side-effects Mean -0.02 0.06 -0.02 0.20 
      
Nr. of vaccinations      
Vaccinating once (ref) Mean  0.03 0.06  0.39** 0.06 
Vaccinating twice Mean -0.03 0.06 -0.39** 0.20 
      
Interactions 
Health score*mortality 
Health score* effectiveness 
Health score*nr. of vac. 

  
 
 

  
0.01*** 
0.01* 
0.004* 

 
0.004 
0.003 
0.003 

 
Prev.vac*pertussis  
Prev.vac*herpes zoster 
Prev vac*pneumoccal disease 

  
-0.96*** 
-0.47** 
 0.02 

 
0.20 
0.19 
0.16 

 
 

 

      
B Model 1 includes the interaction with received previous vaccinations. Only the significant interaction 
terms are shown 
C Model 2 includes the interaction with health score. Only the significant interaction terms are shown. 
*P<0.10; ** P <0.05; ***P <0.01 
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Table 5 The value and estimated vaccination rates for the influenza, pneumococcal disease, 
herpes zoster and pertussis vaccine 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 

* see Table 1 for the different vaccine/disease characteristics used to calculate the value. 
 
Discussion 
 
This experimental study examines the vaccine preferences and vaccine acceptance 
among Dutch persons aged 50 years and older. Respondents preferred protection 
against pneumococcal disease over influenza and protection against influenza over 
pertussis and herpes zoster. Furthermore, high vaccine effectiveness, high mortality and 
high susceptibility rates were also identified as preferences. Susceptibility rate of an 
infectious disease seemed to be the most important factor in the vaccination decision-
making process of older adults, followed by the clinical syndrome and mortality rate.  
Our results suggest that older adults are most likely to accept pneumococcal vaccination 
from the four available vaccines (influenza, pertussis, herpes zoster and pneumococcal 
disease), resulting in the highest estimated uptake of 68.1%. For all vaccines, the 
estimated uptake was lower for persons aged 50-65 compared to persons aged 65 years 
and older. While for persons aged 65 years and older vaccination uptake for influenza 
was higher than for pertussis vaccination and similar to that for herpes zoster, little 
difference in uptake between influenza and pertussis was found for 50-65 year olds with 
higher uptake for herpes zoster. 
 
Our estimated influenza vaccination uptake of 65.6% among persons aged 65 years and 
older is in line with the actual uptake of 67% among this population in 2014 [24]. In this 
age group, also the highest vaccine uptake of the study was estimated for pneumococcal 
disease with 76.2%.  

Although protection against the clinical symptoms of pneumococcal disease seems 
to a preference by the total study population, preference concerning the clinical 
symptoms for the other infectious diseases seems to be age-dependent. For persons 

 
 
 
Vaccine* 

50 years and 
older 

 

 
 Estimated 

vaccination 
rate (%) 

 

 
Pneumococcal disease 
 
Herpes Zoster 
 
Pertussis 
 
Influenza 

 
68.1 
 
58.1 
 
53.9 
 
54.3 

 
 

Study population groups 
 

  

 
Vaccine* 

50 years and 
older 

 50-65 
years 

 65 years 
and older 

   
 Estimated 

vaccination rate 
(%) 

 Estimated 
vaccination 
rate (%) 

Estimated 
vaccination 
rate (%) 

 
Pneumococcal disease 
 
Herpes Zoster 
 
Pertussis 
 
Influenza 

 
68.1 
 
58.1 
 
53.9 
 
54.3 

 
58.1 
 
49.5 
 
43.8 
 
42.2 

  
76.2 
 
67.5 
 
57.5 
 
65.5 
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aged 50-65 years, a vaccine that protects against the clinical symptoms of pertussis is 
preferred over a vaccine that protects against the clinical symptoms of influenza. This is 
the opposite for the 65 years and older population. In addition, persons aged 50-65 
years prefer a vaccine that protects against the clinical symptoms of influenza over a 
vaccine that protects against the clinical syndrome of herpes zoster, while the 
population aged 65 years and over did not report significant preferences for this vaccine 
compared to influenza vaccination.  

Differences in vaccine preferences were also observed between people that received 
earlier influenza vaccination or not as well as between persons with higher or lower 
self-perceived health scores. Older adults that perceive themselves as healthier, 
preferred prevention against diseases with high mortality rates, high vaccine 
effectiveness and vaccinating twice more compared to older adults with lower health 
scores do. The preference to receive two vaccinations might seem particular; however, it 
could be possible that these people feel that they will be better protected with a second 
vaccination.  

Older adults that received the earlier influenza vaccination reported a higher 
preference for vaccination against the clinical syndromes of influenza compared to 
pertussis and herpes zoster compared to persons that did not receive earlier influenza 
vaccination. This seems logical, as older adults that accept vaccination against influenza 
probably perceive influenza as a serious disease. And given that influenza vaccination 
program is already in place it might be that this vaccine will be preferred because of its 
familiarity.  

In general, the implementation of additional vaccines to achieve the highest possible 
uptake is challenging. Processes such as immunosenence (the gradual deterioration of 
the immune function) lead to a biological susceptibility of which people may not be 
aware. With regard to vaccine effectiveness, immunosenescence poses a challenge as 
well because it may lead to decreased vaccine effectiveness. Vaccination response might 
be better when vaccination is offered before this process sets in. However, it has to be 
acknowledged that the estimated vaccination rates for persons aged 50-65 years were 
lower, therefore the pros and cons of introducing vaccination at earlier age should be 
weighed. Also, the possibility of waning immunity has to be kept in mind. Since 
respondents prefer to be vaccinated if they perceived themselves highly susceptible, it is 
important to inform the older adults on their biological susceptibility. Given the 
important role of the general practitioner in the Netherlands as advisor and executioner 
of the influenza vaccination, they probably are the most appropriate source of 
information. 

Vaccination may yield individual and societal benefits. Aspects such as vaccine 
effectiveness, disease mortality rate and susceptibility are important to focus on with 
the vaccine information provision. This may lead to achieving the highest possible 
uptake and therefore contribute to healthy ageing. Currently, only influenza vaccination 
is offered to persons aged 60 years and older (and to certain risk groups) in the 
Netherlands. This vaccination is offered free of charge. In the current study, vaccines 
were offered to the respondents indicating no costs. It is not clear yet in what way 
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additional vaccines may be implemented at this point so this should be taken into 
consideration. Still, for any vaccination program to be successful, acceptation is crucial. 
This study therefore gives insight in the potential success of the implementation of new 
vaccines. 
 
This study is, to our knowledge, the first DCE study conducted about older adult 
vaccination. Our results are in line with recent other studies that examine vaccine 
specific attributes in different Western populations. Studies on children [25,26,27], 
parents [28,29,30,31,32] and the general population [33] all show preferences for high 
vaccine effectiveness. In most studies, respondents significantly preferred minor side-
effects or low chance on (severe) side-effects over high levels of side-effects, while in our 
study, mild side-effects did not affect vaccine decision-making [25,30,31,32,34]. It could 
be possible that side-effects following vaccination of children is found to be more 
important than side-effects following vaccination of adults. Our study results are more 
similar to the observations of Determann et al. and Hofman et al. who suggest that side-
effects compared to other vaccine characteristics are less important when deciding on 
vaccinations [27,33). In contrast to the current study, sex and education influenced 
vaccine related preferences in these studies.  
 
Limitations 
 
Using discrete choice experiments it was possible to indicate the relative importance of 
the different attributes in the experiments. In addition, we could calculate potential up-
take/use of the chosen measure so it can provide input for realistic implementation 
strategies. Another advantage is that a DCE is always complementary to a regular 
questionnaire, this way covariates can be included to explain differences in preferences.  
However, our study has some limitations. First of all, this DCE was conducted among 
older adults, while previous research shows that DCEs pose a cognitive burden on 
participants [8], especially if they are older [35]. To overcome this concern and to 
ensure that older adults would be able to fill in the choice tasks, extensive pilot testing 
was incorporated which included think out loud testing and choice tasks were simplified 
as much as possible. We included, for example, vaccine effectiveness as a two level 
attribute (100% versus 50%). We therefore assume that respondents were capable to 
complete the DCE as provided to them. A limiting factor, related to the simplification, 
may be that no attribute was included that concerns the influence of the advice of a 
general practitioner. From literature, it is known that the general practitioner plays an 
important role in the vaccination decision-making of older adults. Further research has 
to be conducted to identify the relative importance of the general practitioner alongside 
the disease and vaccine characteristics. 
Although the selection of the respondents in our study was carefully planned based on 
random sampling in specific each category and the response rate was comparable with 
other DCE studies, there might be selection bias in our study due to the higher number 
of persons between the age of 60 and 70 years and higher educated people. Their 
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opinions are therefore overrepresented in the choice modelling while there is an 
underrepresentation of the vaccine preference for the persons aged 80 and older and 
lower educated persons. This might influence the results because previous research 
suggests age dependent attitudes towards clinical symptoms and a more critical attitude 
towards vaccination in relation to a higher educational level [10,36]. However, our 
estimated influenza vaccination acceptance rate is in line with the actual influenza 
vaccination acceptance rate, which ensures some validity of the data.  
 
Conclusion 
 
The prominent factors that influence the vaccination choices of older adults are the 
vaccine effectiveness, the susceptibility for an infectious disease and the mortality 
caused by an infectious disease. Pneumococcal vaccination could be the most suitable 
candidate for implementation since this vaccine has the highest potential vaccine 
uptake. Moreover, vaccine preferences were associated with age, having received earlier 
influenza vaccination and the self-perceived health score. These findings need to be 
taken into account when considering implementation of vaccination in older adults. 
Therefore, information provision accompanied with the implementation of a new 
vaccine has to be tailored for the individual and the vaccine it concerns. 
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Abstract 
 
Background In many European countries, vaccinations are offered to the elderly. 
Expanding the programme to include routine vaccination against pneumococcal disease, 
herpes zoster, and pertussis, for example, could reduce disease burden amongst the 
growing population of persons aged 50 years and older. Since most countries involve 
general practitioners (GPs) in the programmes, the potential success of such new 
vaccinations depends on the attitude of GPs towards these vaccinations. This qualitative 
study explores Dutch GPs’ attitudes regarding vaccination in general, and their attitudes 
regarding the incorporation of additional vaccines in the current Dutch influenza 
vaccination programme. 
Methods Interviews were held with ten Dutch GPs (five men and five women) that 
worked either in an academic hospital, in a practice based in a health centre, or in 
individual practice. All interviews were recorded with a digital voice recorder and 
transcribed verbatim. Transcripts were analysed according to thematic analysis.  
Results GPs perceived prevention as part as their job and believed vaccination to be 
effective for preventing infectious diseases. However, influenza vaccination was not 
always perceived as effective. Doubts regarding the usefulness of additional vaccinations 
were identified. If additional vaccines would be offered, this should be based on 
scientific evidence and the severity of the infectious disease. Selection of patients for 
vaccination should not be based solely on age, but more on risk factors. The GP should 
be the central point of contact for new vaccination campaigns; however, high workload 
was seen as a concern. Several GPs questioned their ability to refuse to distribute the 
vaccinations. 
Conclusions A positive attitude towards implementing additional vaccinations is not 
apparent. Achieving the most health benefits seems to be the most important 
consideration of Dutch GPs regarding vaccinating older adults. Questions regarding the 
usefulness of vaccinating older adults should be taken into consideration. More research 
is necessary to confirm the results among a wider range of Dutch GPs.  
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Introduction 
 
Vaccinations are recommended for the elderly in many European countries. For 
example, in the Netherlands, a national influenza vaccination program is offered to 
persons aged 60 years and older [1]. In other countries, pneumococcal, diphtheria, 
tetanus and polio vaccination are also recommended [2]. There are reasons to expand 
these programmes, as demographic change will increase the elderly population size. In 
2007, the Health Council of the Netherlands indicated that older age groups will be 
included in the target population for universal vaccination programs [3]. Additional 
routine vaccination against, for example, pneumococcal disease, herpes zoster, and 
pertussis could reduce the disease burden amongst those persons aged 50 years and 
older [4]. Several studies have indicated that herpes zoster and pneumococcal vaccines 
might be cost-effective for the older adult Western population [5, 6]. Herpes zoster 
vaccination is already recommended for people aged 70, 65, and 50 years and older in 
the United Kingdom, France, the Czech Republic and Austria, respectively. In Austria, 
pertussis vaccination is recommended for people aged 65 years and older [7].  

In the Netherlands, the Dutch Ministry of Health, Welfare and Sport decides which 
risk groups are to be invited for the free influenza vaccination program, as advised by 
the Health Council of the Netherlands. The general practitioner's office is the central 
point for organizing these immunization campaigns and the general practitioner (GP) 
(together with the practice nurse) selects, invites, and vaccinates the target population, 
accounting for 95% of all vaccinations administered to risk groups. The remaining 5% of 
vaccinations are given by others including a medical officer. Six percent of the target 
population had been recommended by a medical specialist instead of the GP; however, 
the vaccination itself was given by the GP. [8]. 

The feasibility of extending current programmes thus depends on the willingness of 
the GPs to organize and endorse these campaigns. From literature on the attitudes of 
GPs and healthcare workers (HCWs), it is known that influenza and pneumococcal 
vaccinations for the elderly are considered important and are encouraged [9-12]. 
Certain concerns have also been reported: the possibility of negative side effects, low 
vaccine effectiveness, and perceived lack of consequences of the disease [13]. In 
addition, GPs identified their propensity to overlook vaccination due to their focus on 
acute medical problems [14]. They also noted several logistical and educational barriers, 
e.g., storage of and information about the vaccines [9]. 

Despite positive attitudes regarding the current vaccinations, little is known about 
GPs' attitudes regarding vaccination of older persons in general, or regarding the 
potential candidate vaccines for this population. Given this lack of knowledge, the aim of 
this qualitative study was to explore these attitudes among Dutch GPs.  
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Methods 
 
Selection of participants 
 
Volunteer sampling was used to recruit the GPs. An information letter was sent to 
regional societies of general practitioners which was forwarded to affiliated practices. 
Unfortunately, the response rate was low. To include more GPs, practices across the 
Netherlands were selected randomly, taking into account location and type of practice, 
and approached directly by letter, followed by a phone call. If the attending GPs wished 
to participate, an appointment was made. In total, ten GPs agreed to be interviewed. All 
participants received a gift voucher following the interview. Informed consent was 
either obtained verbally by telephone or in writing by e-mail by the active enrolment of 
the GP’s for an interview. This type of study does not require ethics approval in the 
Netherlands because it does not fall under the Medical Research Involving Human 
Subjects act [ 15] 
 
Interview 
  
The selected data collecting method was face-to-face interviews. Focus groups were not 
considered feasible due to the GPs’ high workload. Interviews were conducted in May 
and June 2013 at the general practitioner's office, and lasted a maximum of 30 minutes 
(as informed beforehand). All interviews were conducted by the same researcher.  

Saturation was reached after eight interviews, meaning that after eight interviews, 
no new concepts emerged from the interviews. The conversation was based on a semi-
structured topic list. This topic list was based on the literature and a focus group study 
among older adults in which the role of the GP was discussed. The open-ended questions 
covered four topics: 1) the perceived role of the GP concerning prevention in general; 2) 
his/her attitude regarding the current influenza vaccination programme; 3) his/her 
attitude towards herpes zoster, pneumococcal disease and pertussis, and reasons to 
vaccinate (or not) against these diseases; and, 4) the organization and practicality of 
vaccinating against additional infectious diseases. The potential candidates for 
immunization of persons 50 years and older were herpes zoster vaccine, pneumococcal 
vaccine and pertussis vaccine. Each interview started with discussion of vaccination 
from a broad perspective, and became more vaccination-specific towards the end. This 
was achieved by stating that besides influenza, herpes zoster, pneumococcal disease and 
pertussis were also prevalent in elderly persons. No more information was given. In 
general, influenza vaccination was discussed in the beginning of the interview, and later 
on the conversation focussed on the potential vaccine candidates. Following each 
interview, the GPs were given the opportunity to indicate if they felt any topics were 
missed regarding their attitudes towards the vaccination of older adults, and to 
contribute additional information. However, this was infrequently the case. All 
interviews were recorded with a digital voice recorder and transcribed verbatim.  
Analysis 
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The transcripts were analysed with the software program Nvivo (QSR International) and 
based on thematic survey principles [16]. Segments of text were coded by labeling 
passages with concepts abstracted from this text. Through an inductive process, main 
themes and related subthemes were identified based on these labelled passages. Themes 
were then redefined and reformulated to ensure that the different themes covered the 
context of the subthemes. In total, three rounds of coding were needed. 
All interviews were conducted and initially coded by Renske Eilers (RE); one was coded 
by an independent researcher Irene Harmsen (IH) to minimize researcher bias. The 
results were compared, discussed and refined until consensus on the coding scheme and 
the labelling criteria was reached. The coding schemes of RE and IH were almost 
identical. 
 
Results 
 
Ten GPs (five women and five men) of various ages (i.e., it was clear in the face-to-face 
interviews) were interviewed. All GP’s that were interested in the interview were 
interviewed. Unfortunately, no response rate can be provided because it was not exactly 
known how many GPs were notified by the regional GP societies. Three GPs worked in a 
general practice within an academic hospital; three in their own individual practice; and 
four in a practice based in a healthcare center. The mean interview time was 29 minutes. 
The nine themes derived from the interviews are presented below. The GPs' attitudes 
regarding these themes are illustrated by quotes from the interviews.  
 
1. Prevention and the current influenza vaccination programme  
 
This first section covers the attitudes on prevention in general and the current influenza 
vaccination program in the Netherlands.  
 
1.1 Prevention in general 
All ten interviewees agreed that prevention is part of a GP's job, concurring that 
prevention forms an increasing part of their daily workload. This entails patient 
education and administration of preventive procedures (vaccination, measuring 
cholesterol). All GPs felt that vaccination was a good instrument to prevent infectious 
diseases. As one stated: Once more, I believe it to be a very effective, inexpensive method to 
prevent lots of trouble and suffering. (GP 8. Male, Central region of the Netherlands, own 
practice)  
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1.2 Attitudes regarding the influenza vaccination programme 
Even though GPs believed vaccination to be a good preventive tool, influenza vaccination 
was not always considered effective. Most considered the influenza vaccination 
programme useful: I think that the influenza vaccination programme helps, that it would 
so to say help to prevent, well, a massive outbreak. (GP 6, male, Eastern region of the 
Netherlands, own practice) Others did not: Personally, I have the impression that the 
influenza vaccinations have no effect whatsoever, but of course that is not science, but that 
is not the impression of the people who get the shot, they manage to get through the winter 
better, so to say, they get through their year better. (GP 7, male, Central region of the 
Netherlands, own practice) And even some who were positively inclined towards 
vaccination had reservations about lowering the age limit to 60 years, as was done in 
2008 in the Netherlands: But I do wonder about one thing, should it already be offered to 
people over 60, of course it used to be 65 (...) continues: We are all growing steadily older 
and we are, let's say, relatively young for a longer time, so I find that a hard one to judge. 
(GP 4, female, Central region of the Netherlands, practice in healthcare center) 
 
2. Potential vaccine candidates and the expansion of the influenza vaccination 
programme 
 
2.1 Usefulness 
In general, the idea of vaccinating older adults against additional infectious diseases was 
not well received. The majority of the GPs thought that availability in itself did not justify 
distributing the vaccine. Because they felt that experiencing disease is part of life, 
vaccination was not deemed a precondition for healthy ageing: (...) yes, there is a 
tendency to try to avoid all of life’s risks and I can’t help but think that that is not how life 
is. (GP 1, female, Northern region of the Netherlands, practice in academic hospital ).They 
saw life as finite and death as a redeemer. As one GP said: Once again, those who die of it 
[the flu] will be the weaker brothers and sisters, who are already confined to bed, or suffer 
from Parkinson's or a serious case of COPD, or whatever. And then the end is actually 
merciful. (GP 7, male, Central region of the Netherlands, own practice) Pneumococcal 
disease was also given as an example, calling it an old man’s best friend: Oh, well no, I 
mean if you are 85 and your life isn’t rosy, or you have really had enough, pneumococcal 
disease, pneumonia, can be a kind way to depart. (GP 9, female, Central region of the 
Netherlands, practice in healthcare center) 

Expanding the range of vaccines in the programme could also have negative 
consequences on the perceived severity of a disease, as one GP mentioned: Yes, and I also 
think, like from the moment that you offer vaccinations for shingles that -- oh, so shingles is 
apparently a serious illness. What I mean to say is that people's perception will change. (GP 
8, male, Central region of the Netherlands, own practice) 

An epidemic is one situation for which adding vaccines to the programme could be 
justified. And some GPs saw the provision of additional vaccines as an advance in 
medicine, for obtaining health and healthy ageing.  
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3. Considerations regarding potential vaccines  
 
Two main arguments were identified for the way GPs expressed their willingness to 
consider potential new vaccines. These are ‘evidence-based practice’ and ‘severity of the 
infectious disease’.  
 
3.1 Evidence-based practice 
Evidence-based practice was considered very important, especially regarding a vaccine's 
effectiveness and side-effects. Good vaccine characteristics formed a condition for 
implementing a new vaccine. As one GP explained: You have to be sure it is useful, you 
have to be sure it helps, that it has no negative effects and that you can really prevent 
problems. (GP 5, male, Southern region of the Netherlands, practice in healthcare center)  

Two others wondered whether vaccination could still benefit older adults, 
questioning how effective the immune response would be in an ageing immune system. 
If the vaccine could not prevent disease, it should at least reduce the disease burden. GPs 
discussed the balance between side-effects and vaccine effectiveness: If there are a lot of 
mild or some serious side-effects, while the effectiveness is maybe not all that high, then I 
think, yeah, then you should not do this. The overall effect should be balanced. (GP 3, male, 
Northern region of the Netherlands, practice in academic hospital) 

 Although side-effects are no reason to advise against vaccination, they should be 
taken into account: But I think that whatever you do, whatever interventions you make, 
you should also give due consideration to what the other side of it is, the side-effects, so the 
same goes for vaccinations. (GP1, female, Northern region of the Netherlands, practice in 
academic hospital)  

If new vaccines were to be introduced, GPs assumed that implementation rested on 
thorough scientific evidence. As one GP stated: Yes, certainly. But I just assume that that 
has been determined before it will even have been considered as an addition to the 
vaccination programme (...) continues: The studies checking whether or not it is safe, I’ll 
take those for granted. (GP 4, female, Central region of the Netherlands, practice in 
healthcare center) This assumption also applied to their role in informing patients: Well, 
that is very important to me, I do want to be able to give a good, justified explanation to my 
patients that it is useful to do it, just like I would do with any medical interventions. (GP2, 
female Northern region of the Netherlands, practice in academic hospital) 

 Finally, to some GPs cost-effectiveness was an important aspect of evidence-based 
practice: Right, and it should not be an afterthought that you have to consider the costs 
and benefits. We happen to live in times when we have to be frugal with every euro we 
spend. (GP5, male, Southern region of the Netherlands, practice in healthcare center) 
 
3.2 Severity of the infectious disease 
The second important argument is the severity of disease. Although the initial disease 
burden of herpes zoster was perceived to be quite low, its consequences could be 
severe, justifying vaccination: Essentially, the number of complaints that people have 
while they are suffering from that seems to be reasonable, as far as I can tell, but what 
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counts is the number of complaints afterwards. (GP 3, male, Northern region of the 
Netherlands, practice in academic hospital) Pneumococcal disease was considered severe 
enough to warrant vaccination due to its mortality rate.  

Although pertussis was not perceived as severe enough among the elderly to justify 
vaccination, it was perceived as a threat to infants. In that light, ensuring herd immunity 
to protect children was considered a benefit of pertussis vaccination among the elderly. 
Take pertussis, for instance, you do it above all to protect infants, to make sure that infants 
cannot get infected. (GP 5, male, Southern region of the Netherlands, practice in healthcare 
center) The frequency of GPs encountering patients with a clinical syndrome during 
consultations appears to influence the GP's perception of its severity. GPs were not often 
consulted for the three infectious diseases discussed here; herpes zoster was the one 
they saw most. 
 
4. Practical implications and implementation 
 
GPs contemplated the practicalities of offering additional vaccines to older adults. In 
particular, they discussed the practicalities of adding new vaccines to the current 
influenza vaccination programme. They raised issues about the target population, the 
participating organizations, possible barriers, and autonomy. 
 
4.1 Target population  
The GPs felt that deciding who should receive the vaccination should not be based solely 
on age. Their reservations reflected the perceived lack of health benefits: And again, that 
is the point, what do we gain by vaccinating the entire elderly population? (GP 2, female, 
Northern region of the Netherlands, practice in academic hospital) It would be preferable 
to select people for vaccination on the basis of criteria such as co-morbidities to identify 
a high-risk population: Of course, the benefit of the influenza vaccinations is the 
prevention of complications in vulnerable persons. And then if you start giving it to 
everyone -- well, if you and I get the flu, then it's a nuisance, but you get over it. So there is 
no real need for a vaccination. (GP 5, male, Southern region of the Netherlands, practice in 
healthcare center)  
 
4.2. Participating organizations 
All interviewees agreed that the GP’s office should be the central point for new 
vaccination campaigns. They dismissed the idea of leaving it up to other organizations 
such as the Public Health Service. As one GP stated: Well that was clear then, at the time 
of that Mexican flu, that there was no organization, that is, apart from the GP’s office, that 
was able to carry out such a mass vaccination campaign in a very short time. So I think 
that should we do the preventive vaccinations, that the GP practice is the most suitable of 
all organizations, that is where it should be. (GP 5, male, Southern region of the 
Netherlands, practice in healthcare center)  

 In addition, GPs felt that vaccinations should be given by a single organization: I 
think it would be silly, going to your GP for your flu shot, but to the GGD [Public Health 
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Service ] for a vaccination for pneumococcal disease. (GP 10, female, Central region of the 
Netherlands, practice in healthcare center) The latter respondent stated that even though 
the amount of work might triple by offering more vaccines, the GP should still be the 
preferred provider. 

Two arguments were identified for this statement. First, using the GP’s practice 
ensures high coverage because GPs can effectively reach the target population. This is 
enhanced by the long-lasting patient-doctor relationship and the perceived prestige of 
GPs in the eyes of older adults that creates trust. The current influenza vaccination 
programme was taken as an example: But well, I believe we can deliver that message -- 
like hey, it’s useful, just do it, yes -- better, I think, than anyone else in primary care, than 
the district health team. In general, we will have been in touch with the elderly for years, 
have treated them for years, so yes, alright, that implies we have built up trust, and that 
makes it rather easy to advise them, or means, for instance, that such advice will be taken. 
And that is what you see happen with the influenza vaccination. (GP 8, male, Central region 
of the Netherlands, own practice).  

The second argument is more practical. If a vaccination programme is based on for 
example co-morbidity criteria (as preferred by the GPs), that selection process would 
necessarily involve the GPs: It would not be very smart of the authorities if they would not 
involve the GP (...) continues; As far as I’m concerned, there is no other organization that 
knows the people as well as the GP. He is aware if the indications, has an exact registration 
of the medical history, and for the time being there is no other organization that can 
implement it. (GP 5, male, Southern region of the Netherlands, practice in healthcare 
center)  

Another role that the GPs identified for themselves is as the role of an advisor in 
their patients' decision-making: I’ll give advice, I won’t tell them what to do. No. (GP 4, 
female, Central region of the Netherlands, practice in healthcare center). The role of the 
GP depends on the individual patient: Well, that is really just about what you do as a 
doctor and what the patient likes to see and get. And by now, I do know my elderly patients, 
and some, well they like to discuss things and then you go along, and others expect to get 
more directions, and then you tell them what they should do. (GP 3, male, Northern region 
of the Netherlands, practice in academic hospital).  
Even if another organization were to be involved, GPs felt that they should have an 
important informative role to play because people would turn to them with their 
questions: Well, I think that in that respect, seeing that all those people come to us to ask 
about it, that the patients think it is important what our opinion is. So in that respect, we 
have an important role in informing them (GP3 male, Northern region of the Netherlands, 
practice in academic hospital). 
 
4.3 Potential barriers 
One potential barrier for adding additional vaccinations was the extra workload. Some 
GPs remarked that organizing the influenza vaccination programme alone is an 
extensive undertaking: It does have a big impact, we have an influenza committee here, 
that starts up early on, all those people have to be selected. The GPs have to be chased to 
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assess all those people. Altogether, it is a lot of bother. (GP 3, male, Northern region of the 
Netherlands, practice in academic hospital). However, not all GPs felt that the extra 
workload would be insurmountable if financial compensation was forthcoming. As one 
GP stated: Yes, barriers can be overcome in principle, but these tasks have to be facilitated, 
our professional group is naturally given quite a lot of tasks. (GP 1, female, Northern region 
of the Netherlands, practice in academic hospital). Others, in contrast, believed that 
handling the distribution of the influenza vaccine would be easy, indicating that 
implementation of additional vaccines would not be a problem: But really, that influenza 
programme, that runs very smoothly, it’s easy to carry it out, it is only one shot. So it takes 
two or three hours, really, per year, so it does not take much time. (GP 6, male, Eastern 
region of the Netherlands, own practice) 

Vaccine-specific selection criteria would add to the workload. To keep it within 
bounds, GPs would opt for similar selection criteria and combination vaccines. 
Therefore, they preferred any additional vaccines to be implemented within the 
influenza vaccination programme: If the criteria would be the same that would make it a 
lot easier, and of course it would be best if they would both be simultaneous, like in both 
arms or as a cocktail vaccine like with hepatitis A and B. That would be handy, from a 
logistic point of view. (GP 3, male, Northern region of the Netherlands, practice in 
academic hospital) Another GP put it succinctly: I simply want to be able to order the 
right numbers on let’s say, the same website, that everything is just the same. (GP 4, female, 
Central region of the Netherlands, practice in healthcare center) At the same time, the GPs 
foresaw restrictions on the patients' freedom to choose a particular vaccine: Well, see, 
assume that you could give it as one shot, then that would be easier, it would be less work, 
but then there might be people who say they want the one shot but not the other. I could 
imagine that that would complicate things. (GP 9, female, Central region of the 
Netherlands, practice in healthcare center) 
 
4.4 Autonomy 
Several GPs questioned their ability to refuse to distribute the vaccinations, indicating 
that a positive attitude is not always necessary. They don’t believe that they have the 
authority to decide whether to vaccinate or not: Well like that influenza vaccination, I am 
happy to leave that up to the authorities who in their wisdom have decided to adopt that 
programme -- oh well, then I’ll just go along with it, I’m just an employee, so to speak. (GP 
7, male, Western region of the Netherlands, own practice) Others did feel autonomous 
with respect to their own conditions: If it is being offered, then it has been decided that it 
is worth it. Then I’ll just go along with it. But obviously, the costs should somehow be 
proportional to the benefits, the number of people that benefit from it, the disease burden. 
(GP 9, female, Central region of the Netherlands, practice in healthcare center) 
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Discussion 
 
This qualitative study offers insight into the attitudes of Dutch GPs regarding the 
vaccination of older adults and regarding potential new vaccines candidates. Nine 
themes that reflect the attitudes of Dutch GPs were identified: prevention and the 
influenza vaccination programme; usefulness of additional vaccines; evidence-based 
practice; severity of the infectious disease; target population; participating 
organizations; potential barriers; and autonomy.  
 
A positive attitude towards prevention in general and vaccination in particular does not 
necessarily imply a positive attitude regarding additional vaccinations. The interviews 
revealed several reasons why the GPs doubted the usefulness of potential vaccine 
candidates. First, they questioned eligibility for vaccination based solely on age criteria. 
Selection based on co-morbidity was considered more useful. Furthermore, they were 
concerned that implementation of a vaccine might cause the elderly to perceive certain 
infectious diseases as more serious. According to the interviewed GPs, the initial clinical 
syndromes of both herpes zoster and pertussis are not perceived as severe enough to 
warrant vaccination. Finally, they felt that it was not right to avoid all risks in life, not 
even the risk of death. In this light, pneumonia was seen as the old man’s best friend. The 
addition of other vaccinations to the influenza vaccination program may therefore 
involve ethical issues/ challenges such as ageism (which is referred to as stereotyping or 
discriminating based on age), because implementation will most likely be age-
dependent, and the ethics surrounding end-of-life decisions.  

The influenza vaccination programme was initiated in 1997 and has since become 
common practice in the Netherlands [1]. Not all GPs had a positive attitude towards this 
vaccination programme. Nonetheless, distribution of the vaccine has become a routine 
part of their job. This ambivalence may emanate from their perception of themselves as 
not fully autonomous in the decision to give vaccinations. GPs comply with decisions 
made by the government, trusting that sufficient evidence has been gathered to justify 
the implementation of a new vaccine. Some GPs stated that certain conditions should be 
met, especially re-imbursement, to facilitate the distribution of the vaccines by the GPs.  

Despite their ambivalent attitudes, they felt that if additional vaccines were 
introduced, GPs should be involved, regardless of their lack of a positive attitude or their 
high workload. Their role would be that of a consultant or advisor to the patients and/or 
as the organizer of the vaccination campaigns. In addition, they considered the GP office 
to be the most suitable place for distribution because it forms the locus of the patient-
doctor trust relationship and the selection of patients eligible for vaccination.  

Previous studies suggested that the GP plays an important role in the vaccination 
decision-making process of an older person [17]. GPs might play a key role in ensuring a 
high uptake of current and future vaccines. To this end, the support of the GPs should be 
optimized. This study suggests that their support could be won by providing them with 
appropriate information, given the importance they ascribe to evidence-based practice. 
Supply of information would also encourage a more positive attitude towards 
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vaccination. That, in turn, would facilitate patient education and assist GPs in caring out 
their advisory role in the decision-making process of the elderly.  
 
Qualitative studies on GPs' attitudes towards (new) vaccines are scarce. Those that have 
been published focus on existing programmes and vaccination rates [18]. According to 
Swiss GPs, although pneumococcal disease was perceived as potentially severe, 
pneumococcal vaccination was found to be the least important vaccination in their daily 
practice, especially compared to influenza vaccination. [18]. In our study, however, 
pneumococcal disease was identified as the most likely potential vaccine candidate 
when considering the attitude of the interviewed GPs [18]. Other studies have 
emphasized the importance of good vaccine characteristics [13,19,20], the disease 
burden caused by herpes zoster, specifically the longer-term consequences [20], the 
disease burden caused by pneumococcal disease [21], and the importance of vaccination 
as a preventive tool [22]. The literature on pneumococcal vaccination indicates that 
target population vaccination is preferred above general population vaccination based 
on a single age criterion [12,13,21,23]. This conclusion is also drawn here.  

Interestingly, the GPs interviewed in the present study questioned the usefulness of 
expanded immunization programmes for older adults. In the literature, this issue has 
only been addressed briefly by Van Haaren and not in other studies referenced within 
this article. The GPs interviewed in this study indicated that healthy elderly persons 
could withstand the flu, thus arguing against vaccinating the elderly against influenza 
[23].  
 
Study strengths and limitations 
 
Given the low response rate, and consequently the low number of interviewed GPs, the 
present study was prone to selection bias. GPs have a high workload, and those GPs who 
were willing to participate might have had a strong interest in research or in elderly 
vaccination, or may have been critical of the topic. Also, GPs working an academic 
hospital were probably over-represented. Therefore questions might be raised 
concerning the representativeness of the study population. However, even though only 
10 GPs were interviewed, they were located across the Netherlands, and saturation of 
the data was present after eight interviews. It is thus likely that the survey gathered all 
points of view. Nonetheless, the various attitudes identified in this study should be 
quantified. 
 
Conclusion 
 
This qualitative study suggests that GPs do not necessarily have a positive attitude 
regarding the addition of potential vaccine candidates to the current Dutch influenza 
vaccination programme. The main challenge to expanding the vaccination programme to 
include potential vaccine candidates within the influenza vaccination schedule is how to 
achieve the most health benefits. Some questions about the usefulness of vaccinating 
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remain unanswered. Thus, the degree of support among GPs, who are key players in the 
vaccination decision-making process of the elderly, is not yet clear. Further studies are 
needed to quantify the observations presented in this qualitative study, and to extend 
the research to encompass a larger sample of Dutch GPs. 
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Abstract 
 
Background: Increasing life expectancy results in a larger proportion of older people 
susceptible to vaccine preventable diseases (VPDs). In the Netherlands, influenza 
vaccination is routinely offered to people aged 60 years and older. Vaccination against 
pneumococcal disease, herpes zoster and pertussis is rarely used. These vaccines will be 
evaluated by the Dutch Health Council and might be routinely offered to older people in 
the near future. Possible expansion of the program depends partly on the willingness of 
general practitioners (GPs) to endorse additional vaccinations. In this study, we 
assessed predictors of GPs’ attitude and intention to vaccinate people aged 60 years and 
older. 
Methods: GPs (N=12.194) were invited to fill in an online questionnaire consisting of 
questions about social cognitive factors that can influence the willingness of GPs to 
vaccinate people aged 60 years and older, including underlying beliefs, practical 
considerations of adding more vaccines to the national program, demographics, and GPs’ 
patient population characteristics. The questionnaire was filled in by 732 GPs. 
Results: GPs were positive both about vaccination as a preventive tool and the influenza 
vaccination program, but somewhat less positive about expanding the current program. 
Prediction analysis showed that the intention of GPs to offer additional vaccination was 
predicted by their attitude towards offering additional vaccination, towards vaccination 
as a preventive tool, towards offering vaccination during an outbreak and on GPs 
opinion regarding suitability to offer additional vaccination (R2=0.60). The attitude of 
GPs towards offering additional vaccination was predicted by the perceived severity of 
herpes zoster and pneumonia, as well as the perceived incidence of herpes zoster. 
Severity of diseases was ranked as important argument to recommend vaccination, 
followed by effectiveness and health benefits of vaccines. 
Conclusion: Providing GPs with evidence-based information about the severity and 
prevalence of diseases, and effectiveness and health benefits of the vaccines, together 
with an active role of GPs in informing older people about vaccines, could modify the 
intention towards additional vaccination of people 60 years and older. 
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Background 
 
Life expectancy has increased around the world, resulting in a larger proportion of older 
people in the population. It is estimated that by 2060, 28.4% of the population in the EU 
will consist of people older than 65 years of age, which would be an increase of almost 
10% since 2014 [1]. Age-dependent deterioration of the immune system, called 
immunosenescence, together with general frailty and possible co-morbidity make older 
people particularly susceptible to infectious diseases [2,3]. Infectious diseases play an 
important role in the disease burden of older people and an increased social 
engagement among community-dwelling older adults might additionally increase the 
risks of transmission [4-6]. Moreover, immunity – vaccine and naturally acquired – can 
wane over time which makes reactivation of certain latent viruses possible [7]. 
Successful (re)vaccination of older people against vaccine preventable diseases (VPDs) 
may be an important preventive strategy for reducing the disease burden and health 
care costs in the aging population. Vaccines against influenza, pneumococcal disease, 
herpes zoster and pertussis are available, but only influenza is routinely offered to 
people aged 60 years and older in the Netherlands [8]. The diseases occur frequently 
among older people in the Netherlands [9] and vaccination against pneumococcal 
disease and herpes zoster is amongst others routinely offered to people aged 65 and 70 
years of age respectively in the UK, while vaccination against pertussis is amongst others 
offered to people aged 65 in Belgium [10]. These vaccines are currently also being 
evaluated by the Dutch Health Council on their suitability to be routinely offered to older 
people in the near future. 

As is the case in many European countries, general practitioners (GPs) carry out the 
national influenza vaccination program by selecting and inviting eligible patients from 
their registries and administering vaccination in the Netherlands. Moreover, previous 
research showed that the advice of the GP to get vaccinated was mentioned as the most 
important external influence on acceptance of vaccination by older people [11]. For this 
reason, they are the most likely choice in the Netherlands to administer vaccination 
when implementing new vaccination strategies for older people and to offer vaccination 
against infectious diseases other than influenza vaccination to elderly populations. 
Consequently, the feasibility of expanding the current program also depends on the 
willingness of GPs to organize and endorse new vaccination strategies. However, little is 
known about Dutch GPs’ attitude towards expanding the program for elderly people 
with additional vaccines, whether they would be willing to offer and administer those 
vaccines and under which circumstances.  

Recently, a qualitative study was conducted in the Netherlands [12] exploring the 
attitude of GPs towards vaccinating older people and towards adding pneumococcal, 
herpes zoster and pertussis vaccination to the current program. In an effort to quantify 
the findings of this qualitative study, we conducted a cross-sectional study investigating 
the relative and combined strength of the identified factors and underlying beliefs in 
explaining the intention of GPs to vaccinate people aged 60 years and older against more 
infectious diseases than influenza. 
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Methods 
 
Participants and procedure 
 
In January 2015, all Dutch GPs (12.194 registered) working in 5068 general practices 
were invited to fill in an online questionnaire about the factors that influence their 
willingness to vaccinate people aged 60 years and older against infectious diseases other 
than influenza. GPs were asked to participate via a link in an e-mail sent by the National 
Influenza Prevention Program Foundation (SNPG), which coordinates the logistics of the 
influenza vaccination program (i.e., delivering vaccines to practices). Of the invited GPs 
723 (6.0%) participated in this study. This type of study does not require ethics 
approval in the Netherlands because it does not fall under the Medical Research 
Involving Human Subjects act [13]. 
 

The questionnaire 
 
The questionnaire used for this study was based on an interview study among ten Dutch 
GPs, which explored GPs’ attitude towards vaccination of older people in general and 
potential future candidates for inclusion in the current influenza vaccination program 
for people aged 60 years and older [12]. The questionnaire consisted of 37 
questions/statements about social cognitive factors, underlying beliefs, practical 
considerations, demographics, and characteristics of the GPs’ patient population. 
Variables were measured on 7-point Likert scales ranging from 1 = totally disagree to 7 = 
totally agree, unless otherwise indicated. Items measuring the same underlying 
construct were averaged into one single construct when internal consistency was 
sufficient (Cronbach’s alpha α > 0.60 or Pearson correlation coefficient r > 0.50). Items 
were recoded so that all effects pointed to the same direction. See Table 1 for an 
overview of the constructs and their internal consistency. 

In addition to questions about their intention to vaccinate patients in their 60s 
against other infectious diseases than influenza, GPs were asked about their intention to 
recommend vaccination against pneumococcal disease, herpes zoster and pertussis to 
healthy people in their 60s and their intention to recommend vaccination of these 
diseases to people in their 60s with co-morbidity with separate items (see Table 1).  
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Table 1. Overview of constructs measured by the online survey 

Variable Number 
of items 

Reliability Example question 

Intention 3 α = .88 I would be willing to vaccinate people aged 60 years 
and older against infectious diseases other than 
influenza. 

Attitude 2 r = .64 I think vaccination as a preventive tool is: 1 = not 
very useful; 7 = very useful. 

Attitude additional 
vaccination 

1 n.a. Offering additional vaccination other than influenza 
vaccination to people aged 60 years and older is 
necessary. 

Attitude vaccination 
80+ 

1 n.a. Offering people 80 years and older some form of 
vaccination is still useful. 

Attitude outbreak 1 n.a. Vaccinating people 60 years and older with or 
without co-morbidities during an outbreak of an 
infectious disease is always useful. 

Perceived severity (per 
infectious disease) 

4 n.a. How serious do you think are the different diseases 
for people aged 60 years and older? Influenza/ 
herpes zoster/ pneumonia/ pertussis: 1 = not 
severe at all; 7 = very severe. These are four 
separate items. 

Selection comorbidity 
over age 

3 α = .81 Vaccinating people on the basis of co-morbidities is 
favored over vaccinating people on the basis of age, 
irrespective of the infectious disease. 

Prevention 1 n.a. In general, prevention of illness has the preference 
over cure. 

Prevention mortality 1 n.a. Additional vaccines should primarily be focused on 
the prevention of death. 

Prevention morbidity 1 n.a. Additional vaccines should primarily be focused on 
the prevention of illness 

Usefulness health 
benefits 

1 n.a. In the consideration to offer vaccination, individual 
health benefits are more important than cost-
effectiveness on the population level. 

Intention (per 
infectious disease) 

3 n.a. I would recommend healthy people in their 60s to 
get vaccinated against pneumococcal disease/ 
herpes zoster/ pertussis. These are three separate 
items. 

Intention comorbidity 
(per infectious disease) 

3 n.a. I would recommend people in their 60s who have a 
comorbidity to get vaccinated against pneumococcal 
disease/ herpes zoster/ pertussis. These are three 
separate items. 

n.a., not applicable 
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Moreover, GPs were asked to rank six arguments for offering vaccination to older 
patients. These arguments were identified as main arguments in the qualitative study 
preceding this cross-sectional study [12]. The arguments concerned health benefits for 
the individual, the severity of an infectious disease, vaccine effectiveness, side-effects of 
a vaccine, the outbreak of an infectious disease, and cost-effectiveness of vaccination. 
Furthermore, GPs were asked which of the proposed vaccines they considered to have 
the highest probability of being included in a program (pneumococcal/ herpes zoster/ 
pertussis vaccination/ none of the above). 

Next to that, practical considerations about offering additional vaccination were 
measured by asking about GPs’ suitability to apply additional vaccination, the 
importance of reimbursement for the implementation of a vaccination program, and 
preference for offering and administering additional vaccination at the same time as 
influenza vaccination, in the same national program, or outside of a national program. 

Demographic variables were age, sex, and kind of practice (own practice, shared 
practice, integrated in health care setting, academic setting). Characteristics of GPs’ 
patient population were number of patients registered in the practice, an estimate of the 
proportion of patients aged 60 years and older registered in the practice, and the 
perceived incidence of influenza, pneumonia, herpes zoster, and pertussis among 
patients aged 60 years and older in their practice (1 = never; 7 = very often). 
 
Data analysis 
 
Following a descriptive analysis of the sample (frequencies), univariate associations 
between intention and social cognitive factors, beliefs and practical considerations were 
tested with Spearman’s correlation test. To control for the false discovery rate (FDR) in 
multiple testing, the Benjamini-Hochberg [14] procedure was applied. Furthermore, 
paired z-tests were used to compare the intention to recommend vaccination against 
pneumococcal disease, herpes zoster and pertussis to people in their 60s when they are 
healthy and when they have co-morbidities.  

In order to determine which factors contributed most to the prediction of GPs 
intention to offer additional vaccination and their attitude towards offering additional 
vaccination other than influenza vaccination to older people, prediction analyses were 
performed using RandomForest [15]. RandomForest is an algorithm that predicts an 
outcome (intention, attitude) of an individual by means of several predictor variables (in 
our case social cognitive factors, beliefs, practical considerations, demographics and 
patient population characteristics). The relative importance of the predictor variables is 
assessed by determining how much the prediction error increases as a result of random 
permutation of the data for that variable. If a variable does not contribute to the 
prediction of the outcome, error estimates from the randomly permuted dataset will be 
about the same as for the original dataset, while prediction errors increase by permuting 
the data on variables that are crucial for the prediction of an outcome.  
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Results 
 
Response and descriptive statistics 
 
See Table 2 for demographics and patient population characteristics. Of the total sample, 
463 (63.3%) were male, while 55% of the registered GPs are male. Participants had a 
mean age of 51.2 years (range 30 to 70), which was comparable to the mean age of the 
overall Dutch GP population (48.9 years). Most GPs reported to be part of a shared 
practice with several GPs (43.5%) or were working in their own practice (34.8%), 
instead of in a practice integrated into another health care setting (21.2%) or an 
academic setting (0.3%). On average, the number of patients registered in the practices 
was 3136 (range 220 to 17000), with an estimated average of 750 patients above the 
age of 60 (range 0-4000). The average perceived incidence of the four diseases on a 
seven point Likert scale was 4.7 for pneumonia, 4.6 for influenza, 4.2 for herpes zoster, 
and 2.4 for pertussis. GPs ranked the severity of the infectious disease most often as the 
most important factor for recommending vaccination to people in their 60s (37.6% 
ranked it as most important), followed by the effectiveness of the vaccine (26.5%) and 
the expected health benefits for the individual (20.8%). Cost-effectiveness was the least 
often reported factor for recommending vaccination (43.2% ranked it as least 
important), followed by the side-effects of the vaccine (17.9%) and during an outbreak 
of the infectious disease (17.8%). Regarding the question of which vaccine candidate 
had the highest chance of being included in a vaccination program, 74.6% GPs chose 
pneumococcal vaccine, 10.5% herpes zoster vaccine, 4.2% pertussis vaccine, and 10.7% 
indicated that they considered that none of those vaccine candidates was likely to be 
included. The attitude towards vaccination as a preventive tool in general was 
significantly more positive than the attitude towards offering additional vaccination 
(M=5.43 vs. M=4.22, t(731)=21.425, p<.001). 
 
Correlations between intention and attitude with items of the questionnaire 
 
Here we report univariate associations of intention and attitude towards offering 
additional vaccination with the social cognitive factors, beliefs and practical 
considerations. In order to avoid false positive results we control the FDR at 5% (Table 
3). In total, 134 associations among the 190 associations studied are declared significant 
at an FDR ≤ 5%, which corresponds to about seven or fewer false discoveries among the 
134 associations (0.05*134=6.7). Both intention and attitude to offer additional 
vaccination showed significant univariate associations with almost all social cognitive 
factors and practical considerations considered. All associations were positive, except 
for the associations with selection based on co-morbidity instead of age, the belief that 
adding additional vaccination will complicate the organization of vaccination, and the 
belief that additional vaccination should primarily be based on the prevention of death. 
See additional file 1 for all 190 associations.  
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Table 2. Demographics and patient population characteristics 

 Total GP sample 
(N=723) 

Total GP 
population 

(N=12.194) in 
2014  

Gender   
 Male       463 (63.3%) 55% 
 Female       269 (36.7%) 45% 
Age (mean, SD)       51.2 (8.7) 48.9 
Practice   
 Own practice 34.8% 28% 
 Shared practice 43.5% 33% 
 Integrated in health care setting 21.2% n.a. 
 Academic setting    0.3% n.a. 
 Other    0.1% 39% 
Work experience (in years, mean, SD)         20.2 (8.6) n.a. 
Total number of patients (mean, SD)    3136 (1631) n.a. 
Number of patients 60+ (mean, SD) 
Proportion of patients 60+ (mean, SD) 

   750 (500) 
               .25 (.14) 

n.a. 
n.a 

Perceived prevalence  
(1=never; 7= very often, mean) 

  

 Influenza 4.6 n.a. 
 Herpes zoster 4.2 n.a. 
 Pneumonia 4.7 n.a. 
 Pertussis 2.4 n.a. 

                  n.a., data not available 
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Table 3 Selected pairwise associations for intention and attitude extra vaccination 
 

Outcome variable (mean, SD)  predictor variable 
 

     mean 
 

    SD 
Spearman 

correlation 
 intention (4.68, 1.34) attitude extra vaccination 4.22 1.66 0.66 
 attitude 5.43 1.16 0.56 
 attitude vaccination outbreak  4.01 1.58 0.51 
 fit GP  5.57 1.46 0.48 
 perceived severity pneumonia  5.76    .85 0.46 
 attitude vaccination 80 4.88 1.52 0.45 

 
perceived severity herpes 
zoster  

4.54 1.29 
0.41 

 prevention morbidity  5.31 1.37 0.40 
 selection comorbidity over age 5.10 1.23 -0.37 
 perceived severity flu  4.77 1.22 0.36 
 perceived severity pertussis  4.55 1.25 0.35 
 prevention  6.02 .99 0.31 
 difficult organisation  3.66 1.85 -0.25 
 outside program  4.88 1.47 0.20 
 reimbursement  6.51 .68 0.16 
 one program  5.53 1.32 0.15 
 prevention mortality  4.31 1.78 -0.10 
attitude extra vaccination (4.22, 
1.66) intention  

 
4.68 

 
1.34 0.66 

 Attitude 5.43 1.16 0.46 
 perceived severity pneumonia  5.76 .85 0.42 

 attitude vaccination outbreak  4.01 1.58 0.40 
 attitude vaccination.80  4.88 1.52 0.40 
 selection comorbidity over age 5.10 1.23 -0.40 

 
perceived severity herpes 
zoster  

4.54 1.29 
0.39 

 prevention morbidity  5.31 1.37 0.33 
 fit GP  5.57 1.46 0.32 
 perceived severity pertussis  4.55 1.25 0.31 
 perceived severity flu  4.77 1.22 0.30 
 prevention  6.02 .99 0.29 
 outside program  4.88 1.47 0.20 
 difficult organisation  3.66 1.85 -0.19 
 prevention mortality  4.31 1.78 -0.16 
 reimbursement  6.51 .68 0.12 
 one program  5.53 1.32 0.12 

False discovery rate (FDR) ≤ 5%, all correlations have p≤.001 
SD= standard deviation 
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Effect of co-morbidity on intention to vaccinate 
 
There were significant differences between the scores for intention to recommend 
vaccination for healthy people aged 60 (pneumonia M=4.1, SD=1.7; herpes zoster M=3.3, 
SD=1.7; pertussis M=3.3, SD=1.5) and for people aged 60 with co-morbidities 
(pneumonia M=5.3, SD=1.4; herpes zoster M=4.4, SD=1.6; pertussis M=4.3, SD=1.6): the 
p-values of the z-tests are all well below 0.001 for pneumonia, herpes zoster and 
pertussis. The results suggest that the presence of co-comorbidities increases the 
intention of GPs to recommend vaccination against the three infectious diseases to 
people in their 60s. Intention with or without co-morbidities was highest for pneumonia, 
followed by herpes zoster and pertussis. 
 
Prediction analysis 
 
Due to missing values, the RandomForest algorithm was performed for 694 participants 
(see figures 1 and 2). The variables included in the prediction analysis with intention to 
offer additional vaccination other than influenza as outcome explained 60% of the 
variance in intention. Attitude towards offering additional vaccination other than 
influenza vaccination to older people, the general attitude towards vaccination as a 
preventive tool, the practical consideration of GPs being suitable to administer 
additional vaccination, and the attitude towards offering older people vaccination 
during an outbreak of the infectious disease are among those with the largest predictive 
value for the intention to vaccinate people aged 60 years and older against infectious 
diseases other than influenza. The variables included in the prediction analysis with 
attitude towards offering additional vaccination as an outcome explained 39% of the 
variance in attitude. Factors with the largest predictive value for attitude include the 
selection of vaccination for older individuals on the basis of co-morbidities instead of 
age, general attitude towards vaccination as a preventive tool, the attitude towards 
offering people aged 80 years and older vaccination, the attitude towards offering older 
people vaccination during an outbreak of the infectious disease, and the perceived 
severity of herpes zoster and pneumonia, as well as the prevalence of herpes zoster.  
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Figure 1. Prediction of intention to offer additional vaccination to people aged 60 years and 
older other than influenza vaccination. 
MAE: mean absolute error 
%IncMSE percentage increase in mean absolute error 
  



Intention of general practitioners to offer more vaccinations 

162 

 

Figure 2. Prediction of attitude towards offering additional vaccination to people aged 60 years 
and older other than influenza vaccination. 
MAE: mean absolute error 
%IncMSE percentage increase in mean absolute error 
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Discussion 
 
This study found that the intention of GPs to offer additional vaccination to people aged 
60 years and older other than influenza vaccination was mainly predicted by their 
attitude towards offering additional vaccination, their attitude towards vaccination as a 
preventive tool in general, and their attitude towards offering vaccination during the 
outbreak of an infectious disease. On average, GPs seem to be positive about vaccination 
as a preventive tool in general, but a bit less positive about offering additional 
vaccination to people aged 60 years and older. Our findings further suggest that GPs are 
more willing to recommend vaccination against pneumococcal disease, herpes zoster 
and pertussis to patients in their 60s when those patients have co-morbidities, with the 
most positive intention for pneumococcal disease. The attitude of GPs to offer additional 
vaccination was amongst others predicted by the perceived severity of pneumococcal 
disease and the perceived severity and prevalence of herpes zoster.  

Research from the US, Australia and Italy has also shown that GPs had a positive 
attitude towards recommending influenza and pneumococcal vaccination to older 
patients and that these diseases were perceived to be serious for older people [17-20]. 
Moreover, research from the United States has shown that GPs recommend herpes 
zoster vaccination less often to their older patients than they do influenza and 
pneumococcal vaccination [21], despite the recognition of GPs that herpes zoster can 
cause prolonged suffering among older individuals [22]. This is in accordance with our 
finding that most GPs indicate the pneumococcal vaccine as the one among the three 
vaccine candidates with the highest chance to be added to the national program, and 
that only few GPs consider herpes zoster vaccination and pertussis vaccination for 
inclusion. This is also in line with the estimated disease burden of the respective 
diseases [23], as well as with the prioritization of Dutch older adults, who had indicated 
the highest acceptance for pneumococcal vaccination and the lowest for pertussis 
vaccination [11].  

Consequently, the intention of Dutch GPs to offer additional vaccination to older 
people will probably depend on their perceived severity of the diseases and their 
disease burden. GPs ranked the severity of an infectious disease most frequently as an 
important argument for offering vaccination to older people, followed by the 
effectiveness of the vaccine, and the expected health benefits for the individual. Cost-
effectiveness was ranked as the least important argument for offering vaccination. Side 
effects of the vaccine and the outbreak of an infectious disease were also ranked lower 
in the importance for the decision to offer vaccination. Previous research from the US 
had shown that beliefs about vaccine effectiveness, the risk for illness, and cost-
effectiveness of a vaccine were strongly associated with the recommendation of 
pneumococcal vaccination by GPs [17].  

The selection of vaccination for older individuals based on co-morbidities instead of 
age, also appeared as one of the main predictors of the attitude of GPs to offer additional 
vaccination to older people. Although it was difficult to interpret its influence since it 
shows a negative univariate association with attitude to offer additional vaccination, we 
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think that selection on comorbidity is preferred. The contradiction was very likely due 
to the way the statement was framed: “Vaccinating people on the basis of co-morbidities 
is favored over vaccinating people on the basis of age, irrespective of the infectious 
disease” contains a weighing up of two alternatives. In order to better understand this 
contradiction, we presented this item as two separate statements to a group of GPs 
(N=99). Results showed that selection of vaccination for older individuals on the basis of 
co-morbidity was favored over selection on the basis of age. Attitude to offer additional 
vaccination to people aged 60 years and older other than influenza was further 
predicted by their general attitude towards vaccination as a preventive tool, as well as 
by their attitude towards offering vaccination to patients in their 80s and during the 
outbreak of a disease. 

Moreover, intention was predicted by whether GPs think that they are the suitable 
professionals to offer additional vaccination to older people. Considering the importance 
of the role of GPs in expanding the current vaccination program for older people, it is a 
positive sign that they consider themselves suitable for offering and applying additional 
vaccination. In the qualitative study preceding this study, GPs explained that they were 
suitable to implement new vaccination strategies, because of their successful 
implementation of the influenza vaccination program, their knowledge on the disease 
histories of their patients, and their role as health educators that are trusted by older 
patients [12].  

Influenza vaccination uptake rates among older people are suboptimal in Europe 
[24]. Previously reported barriers to administering vaccination to adults have been a 
lack of physicians’ knowledge about vaccination [25], poor vaccine supply [26], cost of 
vaccinations [27], and practice barriers, such as competing priorities in care especially 
in the presence of acute or chronic problems [28,29]. The most common barriers for 
vaccination uptake among patients were a lack of knowledge about the benefits of 
vaccination [30], concerns about vaccine safety [31,32] and when vaccination is not 
recommended by physicians [11,32,33]. In the light of our findings, it seems to be 
especially important to inform GPs about available vaccines for older people and to 
provide them with evidence-based information on the incidence and severity of the 
targeted infectious diseases among older people. The finding that GPs have a more 
positive intention to offer pneumococcal, herpes zoster and pertussis vaccination to 
older patients, when they have co-morbidity is in line with research showing that co- 
and multi-morbidity lead to higher susceptibility towards infectious diseases in older 
people [4]. However, older age on its own also increases the incidence of serious 
complications and mortality associated with infection [4,34,35]. Identifying the 
influence of co-morbidities on the disease burden of infectious diseases poses 
methodological challenges [23] since data on the occurrence of comorbidity is often 
missing. Policy advisers should therefore clearly state evidence-based implications, 
explaining why recommendation of vaccination is based on age rather than on co-
morbidity. For example, research has suggested that vaccination against herpes zoster 
should be focused on specific age groups, since the disease burden was relatively low for 
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people aged 50 years and older, but increased considerably for people aged 75 years and 
older [23].  

A limitation that should be mentioned is that the survey length was kept to a 
minimum and the variables were for the most part measured by one single item, which 
might have lowered measurement specificity. This was done to achieve a higher 
response rate. Still, response bias is likely with the low response rate of 6% and we only 
have limited data to compare participating GPs to the total population of Dutch GPs. 
Moreover, generalization of the findings to other countries should be treated with 
caution since vaccination policies, as well as vaccination acceptance differ among 
countries [36]. 
 

Conclusion 
 
In conclusion, GPs seem to be positive about offering at least some of the additional 
vaccinations to older people, when infectious diseases are perceived as severe and 
prevalent. They also feel suitable to administer additional vaccination. In order to 
ensure a positive attitude of GPs towards informing about and administering additional 
vaccinations to older people, they need to have clear guidelines, including evidence-
based information about severity and incidence of the diseases, the effectiveness and 
health benefits of the vaccines, as well as about advising vaccination based on high-risk 
groups. 
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Summary of the results 
 
The European population is ageing. This will lead to an increase in the proportion of 
older adults. Consequently, taken into account the gradual deterioration of the immune 
system, the prevalence of infectious disease will rise among this population, leading to 
higher burden of disease and associated healthcare costs. Vaccination is one of the 
measures that might prevent part of this burden. This thesis aims to contribute to the 
body of work on the willingness of older adults (50 years and over) to accept 
vaccination. More specifically, it reveals vaccine preferences and acceptance rates for 
three vaccine candidates (pneumococcal disease, herpes zoster and pertussis 
vaccination). In addition, this thesis elaborates on the attitudes and intention of general 
practitioners towards vaccination for older adults. Such information is crucial to reach 
acceptance and successful implementation of vaccination aiming to contribute to healthy 
ageing.  

In chapter 2, we identified three potential vaccine candidates that might 
complement the current influenza vaccination program. Based on information on the 
vaccine availability, the pathogen, disease outcomes and the cost effectiveness of 
vaccination, pneumococcal disease, herpes zoster and pertussis were selected. Chapter 3 
describes a study that estimates the burden of the disease caused by these three 
infectious diseases in older adults. Influenza was also included. Pneumococcal disease 
caused the highest burden in older adults, due to the high mortality, followed by 
influenza, herpes zoster, and pertussis.  

Using available literature, our next step was to identify key factors that influence the 
willingness to accept vaccination among older adults. Chapter 4 shows that the two most 
influential factors in the vaccination decision-making process among older adults are 
(negative) attitudes and beliefs about vaccination in general and beliefs about the 
vaccine characteristics (e.g., vaccination weakens someone’s immune system). 
Recommendations of healthcare workers and the individual’s perception of 
susceptibility to the targeted disease are also of high importance to older adults. The 
focus group study in chapter 5 shows that the risk of acquiring an infectious disease, 
vaccine characteristics, the severity and the implications of the infectious disease, 
previous vaccination experiences, and the general practitioner (GP), were all important 
in the Dutch older adults’ decision whether to accept vaccination or not. These key 
factors were mostly in line with international literature. While vaccinations were found 
to be important, questions were raised on the usefulness of vaccination at older age. 
This relates to, for example, the opinion to let nature run its course instead of trying to 
prevent something that is inevitable (death). Regarding the general practitioner; two 
active roles for the general practitioner were identified: leadership and an advisory role. 

In chapter 6, using discrete choice experiments (DCE), high vaccine effectiveness, 
high mortality, and high vulnerability were identified as preferences for older adults 
when considering vaccination. These experiments showed that Dutch older adults 
preferred protection against the symptoms of pneumococcal disease over protection 
against the symptoms of influenza. Protection against influenza was preferred over 



 

173 

9 

herpes zoster and pertussis. Regarding vaccine and disease characteristics, the number 
of vaccinations needed and the protection against the clinical syndrome of influenza 
were found more important to people aged 65 years and older than to people aged 
between 50 and 65 years. Vaccination acceptance rates for adults aged 50 years and 
older were estimated at 68% for pneumococcal disease, 58% for herpes zoster and 54% 
for pertussis vaccination. Estimated vaccination rates for persons aged 65 years and 
older were higher for all vaccinations than for persons aged between 50-65 years, for 
example 76% versus 58% for pneumococcal vaccination. 

The two following studies focused on the attitude and intention of GPs towards 
expanding vaccination programs, since they have an important role for older adults 
considering vaccination (Chapter 7 and 8). Chapter 7 describes an interview study 
revealing that GPs do not necessarily have a positive attitude towards expanding the 
vaccination program of elderly. Gaining the most health benefits seems to be the most 
important reason to adhere to expanding vaccination programs. Other factors that 
matter to the GPs are the severity and the prevalence of the infectious disease. In 
addition, vaccination should be offered to high-risk groups. Chapter 8 describes a survey 
among GPs. In this study factors were identified that predicted intention of adults aged 
60 years and over to accept vaccination against other diseases than influenza. Factors 
that had the highest predictive value were attitude towards offering additional 
vaccination other than influenza vaccination and towards vaccination as a preventive 
tool, the practical consideration of GPs being suitable to administer additional 
vaccination, and the attitude towards offering older people vaccination during an 
outbreak of an infectious disease. 

 
A number of findings deserve to be highlighted in this discussion, as there is new 
literature or these findings came up across the different studies. Older adults seem to 
value the effectiveness of vaccines highly. From that perspective, it is relevant that 
recently, there have been developments in vaccine effectiveness for pneumococcal 
disease and herpes zoster vaccine. The results of the CAPITA study, a randomized 
controlled trial to determine the effectiveness of a 13-valent conjugated vaccine 
(Prevenar13) were published. The study showed a vaccine effectiveness around 45% in 
preventing community acquired pneumonia caused by a serotype included in the 
vaccine and non-bacteremic and non-invasive community-acquired pneumonia. For 
preventing invasive pneumococcal disease, a vaccine effectiveness of 75% was found. 
The CAPITA study also showed that the efficacy of the vaccine remained throughout the 
follow-up for almost 4 years (1). In our study (Chapter 6), we already accounted for a 
vaccine effectiveness of 50%, therefore this does not change the vaccination uptake 
estimate for pneumococcal disease. 

For herpes zoster, a new vaccine is being developed but not yet available. This 
vaccine is an adjuvant herpes zoster subunit vaccine. Trials with this vaccine in persons 
aged 50 years and older showed a vaccine efficacy close to 97% for all age groups (50-
59, 60-69, >70 years) (2). This eliminates the differences in vaccine effectiveness in 
different age-groups as described in the study of Oxman et. al (3). This new vaccine has 
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to be given twice and no severe adverse events were attributed to the vaccine. In 
addition, it can also be given to immunocompromised patients for whom Zostavax is 
contra-indicated (2). These new results will influence the acceptance rate, as the current 
vaccine Zostavax has an effectiveness of around 50%. Using the model of our current 
discrete choice experiment, the estimated acceptance rate of this new vaccine would be 
64% for persons aged 50 years and older instead of 52% with Zostavax3.  
 
Chapter 4, 5 and 6 show that vulnerability to an infectious disease is a reoccurring 
theme, both among older adults as general practitioners. Vulnerability entails different 
entities such as perceived health status associated with age and co-morbidity, the risk of 
acquiring an infectious disease but also the more subjective self-reported health score. 
Feeling vulnerable was shown to lead to either a higher chance of accepting vaccination 
to protect oneself or a lower chance because people do not want to stress their body 
(even more). On the other hand, not feeling vulnerable could lead to either accepting 
vaccination to stay healthy or not accepting vaccination because one does not perceive 
any health threat by infectious diseases. In the choice experiment, self-reported health 
score was identified as a preference actor, meaning that people with a high self-reported 
health score in comparison to those with low reported health score attach more 
importance to: 1) vaccine that protects against high mortality infectious diseases 2) a 
vaccine with 100% effectiveness rate, and 3) a vaccine that has to be given twice. This 
also stresses the importance of the concept of vulnerability in the acceptance of vaccines 
in older adults.  

 Another interesting finding, that might be specifically true for the Dutch older 
adults, is that side effects of the vaccine hardly seem to play a role in the acceptation of 
vaccination. Whereas side effects are an important argument for Dutch parents to 
decline vaccination in children (4), Dutch older adults were found to be more indifferent 
and accept mild side effects as inevitable part of vaccination.  
 
Methodological discussion 
 
The overall aim of the studies presented in this thesis was to construct a generic model 
based on factors affecting the willingness to vaccinate to estimate the acceptance of 
vaccination against different vaccine preventable diseases among various age groups of 
elderly. With this model, vaccination acceptance could be estimated when implementing 
new vaccinations to the older adults. Even though the influenza vaccination is offered to 
persons aged 60 years and older, we chose to include persons aged 50 years and older 
as our study population. Vaccinating at this age means vaccinating before the immune 
system function declines and therefore may have biological advantages. Vaccinating at 
an earlier age may result in a stronger immune response and therefore better protection 
in later life (5). To anticipate future developments, we included this younger age group 
in our studies as well. 
                                                           
3 The vaccine characteristics to estimate the acceptance of the new vaccine are 100% effectiveness and 
vaccinating twice. All the other remain the same as described in chapter six.  
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Questions could be raised about the studies that were conducted to select the attributes 
and levels to include in the discrete choice experiment (mainly chapter 4 and 5). 
Although the literature review offers an extensive overview of the factors related to 
vaccine uptake of older adults, including both quantitative and qualitative research, we 
have included articles in this study that were published over 20 years ago. Views on 
vaccination as well as public awareness have since changed. Doubts on relevance, 
however, are unwarranted, since no distinct differences in factors were identified in the 
older and newer articles. Regarding the focus group study, questions might be raised on 
the representativeness of the study population, because care home residents and men in 
general were underrepresented. In addition, the focus groups were held at a time when 
the media frequently presented reports on the role of the pharmaceutical industry in the 
debate about the provision of additional vaccines; we believe this media influence can be 
considered to be low since mistrust was not identified as a key theme in this study.  

A particular strength of this study is its open explorative design allowing a wide 
range of factors to be identified. Taking into account the strengths and limitations, we 
feel confident that both the literature review and the focus group study form a solid 
foundation for the subsequent discrete choice study.  

The interview and the survey performed among general practitioners might be 
weighed down by their sample sizes, making the studies prone to selection bias. For 
qualitative studies, the most important criteria to terminate the data collection is 
reaching saturation, which was reached in the interview study. Nonetheless, the 
participating GPs might have a particular interest either in research or in (elderly) 
vaccination, which should be taken into account when interpreting the study results. 
Nevertheless, we feel confident that these two studies are good starting points for 
exploring the attitudes and intentions of GP regarding vaccination of the elderly.  

Regarding the responses collected during the discrete choice experiments, questions 
can be raised on the validity of this data. It has been mentioned (Chapter 6) that DCEs 
pose a cognitive burden on the participants. Although we have tried to circumvent this 
by simplifying the choice tasks as much as possible in the study design, it remains 
uncertain that respondents actually understood the tasks, even after a pilot study. From 
the literature, it appears that respondents, instead of using the information from the 
choice task, base their judgment mainly on their own experiences (possibly taking other 
factors not mentioned in the choice experiment into account) (6). As such, the 
respondents might not trade-off between attributes and levels of the scenarios in the DC 
tasks. For example, there could be a difference between reading and imagining the 
symptoms or experiencing the symptoms yourself. As a consequence, participants with 
and without prior disease experience may have interpreted the choice situations 
differently. Information about experienced sickness of the participants would therefore 
have been useful. This way, we might have identified a sub group of participants that 
had particular thoughts on vaccination since the different clinical symptoms were 
identified as significant factors determining vaccine (non)preferences. 
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Consequently, the coefficients may not reflect the trading off process that older adults 
engage in when deciding on vaccination. In addition, age has a significant effect on the 
consistency of completing the choice task, where older participants fail to answer 
consistently (7). A more recent study also shows that older adults might not trade-off 
between choices (8). Thus, concerns regarding the validity of discrete choice 
experiments exist.  

Discrete choice experiments always reveal preferences of people based on 
hypothetical situations reflecting what they presumably would have chosen given the 
specific scenario. A possible solution to these concerns might be that respondents 
complete the questionnaire accompanied by a researcher, as suggested in the literature 
(8). These interviewers can answer questions and help respondents to interpret the 
attributes and levels and this way guide them through the questionnaire. This gives 
assurance that respondents interpret the DCE tasks appropriately and consequently, the 
validity of the data is ensured. However, the chance of introducing interviewer bias is 
present when using different interviewers.  

Studies have shown that stated preferences could predict actual behavior. Recently, 
a study has been published investigating the predictive value of DCEs by comparing 
stated and revealed preferences among parents deciding whether or not to vaccinate 
their new born child against hepatitis B. It was found that 80% of the actual behavior 
was predicted by the stated preference DCE (9). It should also be mentioned that during 
our thinking out loud testing, the subjects of various ages found the choice tasks difficult 
but manageable. More importantly, the estimated vaccination rate of influenza for 
persons aged 65 years in our study is in line with the actual vaccination uptake in that 
same year. This supports face validity of the responses.  
 
It is difficult to provide generic vaccine acceptance estimations based on the results 
described in this thesis, specifically the DCE results. The design of the DCE included 
specific clinical syndromes of the pertaining infectious diseases, consequently, the 
results might be vaccine-specific. However, the identified relative importance of the 
different disease and vaccine characteristics provide information on the acceptance of 
other vaccines than the three included vaccine candidates. For example, the vaccine 
acceptance will be higher for an infectious disease with high mortality than the vaccine 
acceptance of a vaccine that protects against an infectious disease with low mortality 
rates. Also, vaccine acceptance will be higher when vaccine effectiveness is high. This 
way, a rough estimation can be made on whether vaccines would be accepted in the 
older adult population. New developments for the current vaccine candidates can be 
incorporated as well. If a new vaccine is developed that has higher effectiveness, vaccine 
acceptance will probably increase.  
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Implications of this research 
 
The estimated vaccine acceptance for the three vaccine candidates indicates that older 
adults are generally willing to accept vaccination. This implies that older adults would 
like to know about the available vaccines and therefore active communication on the 
availability of these vaccines should be initiated. This is independent of actually offering 
these vaccinations to older adults in a national program. These vaccines may be 
purchased yet they are not easy accessible. Older adults should have the opportunity to 
make an (informed) choice concerning their own healthy ageing through vaccination. 
After all, vaccination could provide health benefits as shown in chapter 2 and 3.  

This thesis provides opportunities to develop communication strategies to inform 
older adults about these vaccines. First, it should be acknowledged that vaccine 
acceptance originates from attitudes, beliefs, and perceptions. Therefore, 
communication should focus on providing objective information to counter false beliefs 
and perceptions. Second, regarding the content of these communication messages, 
vaccine effectiveness, mortality rates and susceptibility rates were identified as highly 
relevant to older adults, therefore the information should focus on these aspects. This 
way, information can be tailored to the vaccine it concerns by focusing on the most 
important characteristics. The most apparent example for individual tailoring might be 
the perceived susceptibility and the actual susceptibility due to immunosenescence. 
Older adults do not feel at risk for infectious diseases while they in fact are. And feeling 
at risk is an important factor in accepting vaccination. Vaccine information should 
therefore convey the biological susceptibility of older adults.  

In addition to the content of the communication messages, it should be taken into 
account that age-related views may exist so consequently, personalized information may 
be most required. These age-related views are reflected in vaccine preference and 
acceptances rates, the need for vaccination and the perceived severity of infectious 
diseases. This implies for example that for persons aged 50 to 65 years, it should be 
acknowledged that communication should also be focused on maintaining quality of life, 
while for persons aged 65 years and older, mortality is more important (chapter 6). 

Finally yet importantly, this thesis also identifies the main sources for presenting 
the information to the public. It is clear that the GP plays an important role for older 
adults in the acceptance of a vaccine, more so than friends or family. Therefore, the GP 
seems to be the most suitable person to inform older adults on these vaccines and 
vaccination in general. However, chapter 5 shows that also in this case age-related views 
may exist. While older age group might be more submissive towards the GPs opinion, 
the younger age group consults the internet for information. This is important because 
these younger people are the ‘elderly of the future’. Special attention is needed to make 
sure that objective information is easily accessible on the Internet and actively offered 
by the GP’s or institutes like the RIVM to make people aware of the availability of this 
information. This could be done by spreading information pamphlets on the different 
vaccinations together with, for example, the invitation for the influenza vaccination. This 
means that persons aged 60 years and older will get a yearly reminder that other 
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vaccinations are also available and ensures that these people receive objective 
information. In addition, persons that come to the GP’s office to get the influenza 
vaccination can also be actively offered information on other vaccinations by handing 
out information pamphlets.  

This is in line with the finding that GP’s see themselves as having an important role 
as advisor of older adults regarding vaccination. However, although chapter 7 shows 
that a positive attitude towards prevention in general and vaccination is present among 
GPs; a positive attitude towards offering older adults more vaccinations is not always 
obvious. For example, the infectious diseases focused on in this thesis were not found 
severe enough. GP’s furthermore feel less need for younger people and/or healthy 
persons to be vaccinated. A risk assessment based on co-morbidity to identify risk 
groups in need of vaccination would be more in order. To obtain the cooperation of the 
GP’s, the positive attitudes of GP’s should be reinforced and the more negative attitudes 
should be countered. In chapter 8, it was shown that the attitude of GP’s towards extra 
vaccination was largely predicted by perceptions on different disease characteristics. 
These perceptions should be either strengthened when these are correct or countered 
when these are incorrect with evidence based-information, which is also the preference 
of the GPs themselves. For example, supplementary training could be organized on this 
subject educating GPs not only on the different vaccines, but also on the willingness of 
older adults to facilitate the provision of information to the older adults even more.  
  
Future research 
 
Future research should focus on the eligibility of the proposed more tailored 
information provision and the impact of this information on the vaccine acceptance. For 
this, the influenza vaccination can be used.. Using a randomized controlled design, one 
group of older adults would receive information focusing on the susceptibility for, and 
the mortality of influenza. Another group receives the current influenza vaccination 
information leaflet and a final group receives information on a totally different subject 
than vaccination. Then, all groups would be offered an influenza vaccination and 
differences in influenza vaccination uptake would be analyzed. They would also 
complete a questionnaire including questions on baseline characteristics to compare the 
groups, and questions on their intention and attitude towards vaccination as well as 
their opinion on the information provided. For years, there has been some debate 
concerning the influenza vaccination, therefore it would be best to present the choice 
sets in a unlabeled form (assigning non-labelled alternatives to the choice set, such as 
vaccine 1 and vaccine 2) 

In addition, the theme of the usefulness of vaccination at older age has barely been 
touched upon and deserves a more detailed investigation. ‘Is it not okay to get sick 
anymore’ and ‘you have to die of something’ were some of the arguments of the older 
adults for rejecting vaccination. To study this further a more ethical and philosophical 
approach is required. In-depth-interviews with older adults and general practitioners 
could be conducted to specifically explore this aspect in more detail. And last, this thesis 
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only scratches the surface of attitudes of GP’s regarding expanding older adult 
vaccination so more in depth research is necessary to understand the viewpoints of the 
GP’s. One interesting idea would be to conduct a choice experiment among GP’s to 
compare their vaccines preferences with the preferences of older adults.  

And last, if the availability of the more vaccines will be more actively announced, 
research should focus on the practical implications of this. This concerns for example 
equality in obtaining vaccines and other logistics. 
 
Expanded vaccination programs in other countries 
 
To date, influenza vaccination is by far the most offered vaccination to elderly in Europe. 
In The Netherlands it is the only vaccination routinely offered to persons 60 years and 
older currently. In this thesis, pneumococcal, herpes zoster and pertussis were identified 
as vaccine candidates and vaccine acceptance for these vaccines was estimated. In other 
European countries, these vaccines are already offered or recommended to (older) 
adults. In addition, national vaccination programs are organized for pneumococcal 
vaccination and herpes zoster vaccination in the United Kingdom and the United States 
of America.  

 In Germany, Austria and France, for example, a combined vaccination of Diphtheria, 
tetanus and pertussis every 5-10 years in adult life is recommended and funded. Herpes 
zoster vaccination is recommended (but not funded) in Austria and Czech Republic for 
persons aged 50 years and older. In France and The United Kingdom, this vaccination is 
recommended and funded for people aged 65 and older, and 70 and older, respectively.. 
For pneumococcal disease, several forms of recommendations (co-morbidity, catch-up, 
general recommendation) exist in Europe, including several European countries (10).  

The national pneumococcal vaccination program in the United Kingdom started in 
August 2013. This program offers pneumococcal vaccination to adults over 65 years and 
adults aged between 20-64 years who have been defined as a risk group (11). The 
vaccine used in the UK is the 23-valent pneumococcal polysaccharide vaccine (known as 
PPV23). The vaccine is given once with no annually repetitions except for individuals 
with no spleen, splenic dysfunction or chronic renal disease who will require boosters at 
five year intervals. The GPs are invited to implement the immunization program and 
upon acceptance, the attending GP will also conduct the influenza vaccination program. 
The GP’s office collects data on vaccine acceptance and refusal (12). Vaccination 
coverage (percentage of eligible elderly that received the vaccination) has remain stable 
over the last years, around 68% (13).  

In September of 2013, The United Kingdom were the first European country to 
implement a national immunization herpes zoster vaccination program, offering herpes 
zoster vaccination to all elderly of 70 years and older and catch up vaccination to elderly 
of 78 years and older. The elderly are invited by their GP’s to receive the herpes zoster 
vaccination when they become eligible (12,14). After the implementation of the 
immunization program, vaccine uptake rates were 61.8% in the first year and 55.3% in 
the second year. Less than 10% of the eligible elderly actively declined the vaccination 
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(15). Now, in its third year, a vaccine coverage of 46% is achieved thus far (16). This 
might have to do with the changing health service in the United Kingdom, as an 
increasing number of private providers might lead to an increase in the mistrust of the 
public in vaccination campaigns (17).  

Beyond European borders, the United States implemented a herpes zoster 
vaccination program in 2007 for adults aged 60 years and older. In 2007, a vaccination 
uptake of 1.9% was estimated but this steadily increased to 27.1% in 2014 (18,19). In 
2014, pneumococcal vaccination was recommended for all adults aged 65 years and 
older. The vaccination uptake for adults aged 65 and older was 61.3 % in 2014 for 
pneumococcal conjugate vaccine 13 (PCV 13) (19). 

Comparing our estimated vaccination rates to the uptake in the discussed countries, 
our estimates are higher. For pneumococcal disease, our estimated vaccination rate for 
persons aged 65 years and older is 76.2% compared to 61.3% in the United States and 
68% in the United Kingdom. The same is the case for herpes zoster vaccination; 68% 
versus 27% in United States and 46% in the United Kingdom. This suggests that our 
estimates might be too high, but a comparison of influenza vaccination rates between 
the United Kingdom and the Netherlands shows that vaccination uptake can also be 
higher in the United Kingdom (71% vs 65% in the Netherlands) (10,20).  
 
In the Netherlands, the Health Council of the Netherlands has published her advice 
regarding herpes zoster vaccination and came to the conclusion that routine vaccination 
of elderly with the currently available vaccine(s) is not warranted. Reasons for this were 
that shingles does not pose a threat to society and the vaccine effectiveness and duration 
of protection were deemed insufficient. Should the new vaccine (discussed earlier) get 
market authorization and show high efficacy, the advice of the Health Council may be 
reconsidered (21). The Health Council of the Netherlands currently debates vaccination 
against pneumococcal disease for the elderly. Pertussis vaccination for older adults is 
currently not a priority. For the influenza vaccination, the most recent updates on the 
vaccine uptake show that acceptance is decreasing in the age group of persons aged 60-
64 years old. This has been the case for several years know (20). Looking at the results 
of our studies, this might be because these older adults do not feel vulnerable for 
influenza.  
 
Healthy ageing and vaccination: challenges remaining 
 
Considering vaccination as a measure to contribute to ‘Healthy Ageing’ poses more 
challenges than the acceptance of this measure. First, there is the clinical or biological 
aspect of vaccinating elderly. The immunosenescence which has been discussed several 
times in this thesis does not only lead to an increased vulnerability to infectious disease, 
it has consequences for the immune response induced by vaccines. It affects both innate 
and adaptive immunity, limiting the response to pathogens and to vaccines (22). For 
example, in children, a vaccine effectiveness of 90% or higher is common, while the 
vaccine effectiveness in elderly is more commonly around 50%. This reduced 
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effectiveness is especially important since older adults’ value vaccine effectiveness 
highly. In addition, elderly are a more frail population, often being excluded from clinical 
trials testing new vaccines. This leads to a lack of evidence to inform immunization 
policy for this growing demographic group (23). More vaccination studies, looking 
specifically at this subgroup of the population might therefore be relevant.  

Besides the lack of knowledge, a paradigm shift might be required as suggested by 
Macntyre. The waning efficacy of vaccines should be considered in the light of the 
increasing disease incidence. In other words, if a vaccine is 50% effective, it still 
prevents 50% of the disease cases (23). And what is the relevance of reduced vaccine 
efficacy if levels of protection drop only after 10 years when life-expectancy is also 10 
years? The focus on preventing disease completely might therefore be not realistic and a 
shift in focus reducing early mortality and morbidity might be required.  
 
General conclusion 
 
This thesis gives insights into the willingness of older adults to receive vaccination. It is 
apparent that the decision of older adults to accept vaccination is not based on a single 
argument but on multiple arguments. Most certainly, a part of the older adult population 
will base their decision mostly on the opinion of the GP. However, the rest will weigh the 
pros and cons, taking their perceived vulnerability, the vaccine effectiveness and 
severity of the infectious disease into account. Overall, older adults are willing to accept 
vaccination. Considering the studies in this thesis, pneumococcal vaccination will be the 
vaccination with the highest acceptance. Herpes vaccination follows in second place and 
pertussis in last place. However, this thesis also shows that individual differences exist 
in accepting vaccination. These differences are most apparent when looking at the age of 
the older adults, their influenza vaccination status and their self-perceived health. 
Therefore, it is of the utmost importance to focus on tailored information when 
implementing new vaccines to achieve the highest vaccination uptake possible in an 
effort to contribute to healthy ageing.  
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Vaccines have been very successful in preventing infectious diseases. Since the 
implementation of routine vaccination of children, incidences of childhood diseases and 
mortality have reduced significantly. Next, a new and vulnerable target population 
received increased attention in the Netherlands. As a result, the National Influenza 
Prevention Program was implemented in 1997, offering influenza vaccination to 
persons aged 65 years and older (from 2007 persons aged 60 years and older) and 
certain risk groups to prevent associated complications and mortality of influenza.  
Life expectancy has over the course of 150 years risen spectacularly in most European 
countries and will keep rising which results in a increasing size and proportion of the 
population 50 years and older. This population is more susceptible to infectious diseases 
because of immunosenescence, co-morbidity and general frailty. Thus, to promote 
healthy aging, vaccination against other vaccine-preventable-diseases could be a 
strategy. In addition to its possible individual benefits, vaccination may also yield social 
benefits, for example lower overall cost of healthcare.  
 
Assessment vaccine candidates 
 
In chapter 2, we assessed herpes zoster, pneumococcal disease, pertussis and hepatitis A 
vaccines according to a previously formulated set of criteria for additions to a national 
immunization programme. Herpes zoster, pneumococcal disease and pertussis are 
common among persons aged 50 and older in the Netherlands. In the future, older adults 
will become more susceptible to hepatitis A, because fewer persons will have acquired 
natural immunity through exposure. For each of these infectious diseases, a vaccine is 
available, although its effectiveness varies and it may not be specifically registered for 
the elderly population. Whereas vaccination might have consequences for the virulence 
by serotype replacement or antigenic changes and prevalence of pneumococcal disease 
and pertussis, it could lower the disease burden and reduce healthcare costs. Currently, 
only vaccination against herpes zoster and pneumococcal disease appear to be cost-
effective. Considering the incidence and the crude estimated burden of these diseases, 
prevention of pneumococcal disease and herpes zoster might warrant higher priority 
than prevention of pertussis and hepatitis A. We conclude that vaccination may improve 
the health of the elderly population and identified pneumococcal disease, herpes zoster 
and pertussis vaccination as candidate vaccines. However, our review shows that there 
are still gaps in our knowledge, and therefore an accurate judgement about its potential 
impact remains difficult. More research is needed to determine how vaccination can 
most effectively improve the health of the growing population 50 years and older. 

We therefore estimated the burden of disease of pneumococcal disease, herpes 
zoster, pertussis and influenza, specifically for persons aged 50 years and older in 
chapter 3. The average annual disease burden for these four diseases in the Netherlands 
was estimated for the period 2010-2013 using the disability-adjusted life year (DALY) 
measure. Disease models and parameters were obtained from previous research. Where 
possible these models were adapted specifically for older adults and applied age-specific 
parameters derived from literature. The disease burden based on these adapted models 
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and parameters was compared with the disease burden based on the general population 
models. Among older adults, the disease burden in the period 2010-2013 was highest 
for pneumococcal disease, mostly because of high mortality, followed by influenza. 
Disease burden of herpes zoster and pertussis was relatively low and consisted mostly 
of years lived with disability. Better information on the course of infectious diseases and 
long-term consequences would enable more accurate estimation of disease burden in 
older adults. 
 
The willingness of older adults to receive vaccination 
 
For any vaccination program to be successful in a given population, acceptance of 
vaccines is crucial. The aim of this thesis was to identify prominent factors that play a 
role in the vaccination decision-making process and to determine the relative 
importance of these identified factors.  
In order to gain insight in the willingness of older adults to receive vaccination 
pneumococcal disease, herpes zoster and pertussis, chapter 4 describes a literature 
review to identify all relevant factors related to vaccine uptake for persons aged 60 
years and older in relevant literature databases. 

We identified six main themes that influence the willingness to be vaccinated: 1) 
attitudes and beliefs regarding vaccination in general; 2) perceived risk and severity; 3) 
vaccine characteristics; 4) advice and information; 5) general health-related behavior; 
and 6) accessibility and affordability. The most prevalent determinants in the literature 
are related to attitudes and beliefs, vaccine characteristics, recommendations of 
healthcare workers, and perceived susceptibility.  

In addition, qualitative research was conducted to elucidate the motives of Dutch 
persons aged ≥50 years for accepting vaccination. Chapter 5 describes the results of 13 
focus groups with Dutch older adults receding in different living arrangements. The 
transcripts were analyzed according the principles of thematic survey. By an inductive 
process, main themes and related subthemes were extracted from the responses. Eight 
themes were found to play an important role in accepting vaccination: 1) healthy aging; 
2) usefulness of vaccination in older age; 3) risk of getting an infectious disease; 4) 
vaccine characteristics; 5) severity of the disease and its implications; 6) the experiences 
of previous vaccinations; 7) the influence of healthcare workers and other people; 8) 
and the need for information. The most important one appears to be the risk of getting 
an infectious disease. 

From the previous two discussed studies, it can be concluded that different factors 
play a role in the vaccination decision making of older adults. Chapter 6 determines the 
relative importance of vaccine and disease specific characteristics and acceptance for 
Dutch older adults, including pneumococcal disease, herpes zoster, pertussis 
vaccination, and influenza vaccination. Based on the literature review and the focus 
group study, we identified 6 factors to be included in a discrete choice experiment study 
to determine the relative importance of these 6 factors. These factors were: the clinical 
syndrome, the mortality rate, the vaccine effectiveness, the side effects, the risk of 
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getting the disease (or vulnerability) and the number of vaccinations that need to be 
given. The study generated choice data that was analyzed using a mixed multinomial 
logit statistical model. Using this model, the vaccine uptake of the included vaccines 
(pneumococcal, herpes zoster, pertussis and influenza vaccination) could also be 
estimated. Older adults were invited by sending a questionnaire and information letter. 
The response rate amounted to 41% (735 older adults). Of the included factors, high 
mortality risk of the infectious disease (20%), high susceptibility of getting the 
infectious disease (100%), and high vaccine effectiveness (100%) were found to be most 
important for vaccine acceptance. Age, having received influenza vaccination in 2013 
and self-perceived health score were identified as individual factors that affect these 
vaccine preferences. Persons who received the flu vaccination in 2013 reported a higher 
preference for vaccination against the clinical syndromes of influenza compared to 
pertussis and herpes zoster compared to persons that did not receive the influenza 
vaccination in 2013. Persons with a higher self-rated health score attributed more 
importance to a vaccine that protects against an infectious disease with a 20% mortality 
rate, a vaccine with 100% effectiveness and a vaccine that has to be given twice in 
comparison to persons with a lower self-reported health score. Potential vaccination 
rates of older adults were estimated at 68% for pneumococcal vaccination, 58% for 
herpes zoster vaccination and 54% for pertussis and influenza vaccination. For persons 
aged 50-65, potential vaccination rates were estimated at 58% for pneumococcal 
vaccination, 50% for herpes zoster vaccination, 44% for pertussis vaccination and 42% 
for influenza vaccination. For persons aged 65 and older, these were 76%, 68%, 58% 
and 66%. respectively. These results suggest that older adults are most likely to accept 
pneumococcal vaccination of the three candidate vaccines. In addition, the information 
that accompanies the implementation of a new vaccine has to be tailored for the 
individual and the vaccine it concerns. Special attention is needed to ensure high uptake 
among persons aged 50-65 years. 
 
The attitude of the general practitioner on adult vaccination 
 
From the previous studies, it also became apparent that the general practitioner plays 
an important role in vaccination decision making of older adults. In The Netherlands and 
other countries, the general practitioner's office is the central location for organizing 
these immunization campaigns. The general practitioner (GP) (together with the 
practice nurse) selects, invites, and vaccinates the target population, accounting for 95% 
of all vaccinations administered to risk groups. Consequently, the feasibility of extending 
current programmes depends on the willingness of the GPs to organize and endorse 
these campaigns. Therefore, we explored the Dutch GPs’ attitudes regarding older adult 
vaccination in general and their attitudes regarding the incorporation of additional 
vaccines in the current Dutch influenza vaccination programme. Chapter 7 and 8 focus 
on adults aged 60 years and older, as the influenza vaccination program is offered to this 
target population. In these studies, the included vaccines were pneumococcal disease, 
herpes zoster, pertussis and influenza vaccination. Chapter 7 describes a qualitative 
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study were ten Dutch GPs (five men and five women) were interviewed that worked 
either in an academic hospital, in a practice based in a health centre, or in individual 
practice. Transcripts were again analysed according to thematic analysis. GPs perceived 
prevention as part as their job and believed vaccination to be effective for preventing 
infectious diseases. However, influenza vaccination was not always perceived as 
effective. Doubts regarding the usefulness of additional vaccinations were identified. If 
additional vaccines would be offered, this should be based on scientific evidence and the 
severity of the infectious disease. Selection of patients for vaccination should not be 
based solely on age, but more on risk factors. The GP indicated that they should be the 
central point of contact for new vaccination campaigns. However, high workload was 
seen as a concern and several GPs questioned whether they could actually refuse to 
conduct the vaccination program when it is implemented. We concluded that a positive 
attitude towards implementing additional vaccinations is not apparent. Achieving the 
most health benefits seems to be the most important consideration of Dutch GPs 
regarding vaccinating older adults.  

In order to confirm these results among a wider range of GP’s, a questionnaire was 
designed based on the findings of the qualitative study and send online to all general 
practitioners’ offices in the Netherlands (chapter 8) Using RandomForrest analysis, the 
most important factors were identified that predict the intention of general practitioners 
to give additional vaccination and their attitude towards expanding older adult 
vaccination. In total, 723 GP’s filled in the questionnaire (response rate of 6%). The 
intention of GPs to offer additional vaccination to people aged 60 years and older other 
than influenza vaccination was mainly predicted by their attitude towards offering 
additional vaccination, their attitude towards vaccination as a preventive tool in general, 
and their attitude towards offering vaccination during the outbreak of an infectious 
disease. The factors with the largest predictive value for attitude include the selection of 
vaccination for older individuals on the basis of co-morbidities instead of age, general 
attitude towards vaccination as a preventive tool, the attitude towards offering people 
aged 80 years and older vaccination, the attitude towards offering older people 
vaccination during an outbreak of the infectious disease, and the perceived severity of 
herpes zoster and pneumonia, as well as the prevalence of herpes zoster.  

On average, GPs seem to be positive about vaccination as a preventive tool in 
general, but a bit less positive about offering additional vaccination to people aged 60 
years and older. Our findings further suggest that GPs are more willing to recommend 
vaccination against pneumococcal disease, herpes zoster and pertussis to patients in 
their 60s when those patients have co-morbidities, with the most positive intention for 
pneumococcal disease.  
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Conclusion 
 
The studies presented in this thesis give insights in the willingness of older adults to 
receive vaccination and the importance of adult vaccination. It is apparent that the 
decision of older adults to accept vaccination is not based on a single argument but on 
multiple arguments. Most certain, a part of the older adult population will typically base 
their decision on the opinion of the GP. However, the remaining part of people will 
weigh the pros and cons, taking their perceived vulnerability, the vaccine effectiveness 
and severity of the infectious disease into account. Overall, older adults are willing to 
accept vaccination. Considering the studies in this thesis, pneumococcal vaccination will 
be the vaccination with the highest acceptance. Herpes vaccination follows in second 
place and pertussis in last place. However, this thesis also shows that individual 
differences exist in accepting vaccination. This relates to the age of the person that 
would receive the vaccination, their influenza vaccination status and their self-perceived 
health. Therefore, it is of utmost importance to focus on tailored information when 
implementing new vaccines to achieve the highest vaccination uptake possible in an 
effort to contribute to healthy ageing.  
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De vaccinatiebereidheid van 50-plussers
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Na verbeteringen in de algemene hygiëne zoals het aanleggen van rioleringen en handen 
wassen, hebben vaccinaties een grote rol gespeeld bij het terugdringen van 
infectieziekten. In Nederland is door de invoering van het Rijksvaccinatieprogramma in 
1957 het aantal kinderen met de ziekten waartegen wordt gevaccineerd gedaald. Ook de 
sterfte aan deze ziekten is sterk afgenomen. In 1997 is daarnaast het Nationale 
Grieppreventie Programma ingevoerd. Dit programma biedt 65-plussers (inmiddels 60-
plussers), en bepaalde risicogroepen onder deze leeftijdsgrens, jaarlijks een 
griepvaccinatie aan om de ziektelast en sterfte ten gevolge van griep te voorkomen.  
De levensverwachting in de meeste Europese landen is de afgelopen 150 jaar explosief 
gestegen, en zal de komende jaren verder blijven stijgen. De omvang en het aandeel van 
de populatie van 50-plussers binnen een samenleving zal hierdoor groeien. Deze groep 
is vatbaar voor infectieziekten door natuurlijke daling van de werking van het 
afweersysteem, mogelijke co-morbiditeit, en algemene kwetsbaarheid. Om de 
gezondheid van deze meer kwetsbare groep te ondersteunen en te behouden zouden 
vaccinaties kunnen worden ingezet. Hiermee zou een belangrijke bijdrage geleverd 
kunnen worden aan het gezond ouder worden. Naast persoonlijke gezondheidswinst, 
kunnen vaccinaties ook maatschappelijke voordeel geven, zoals het verlagen van de 
gezondheidszorgkosten. 
 
Welke vaccins komen in aanmerking? 
 
In hoofdstuk 2 hebben we op basis van een literatuur analyse aan de hand van een 
aantal criteria gestructureerd gekeken welke vaccinaties naast griep in aanmerking 
zouden komen om aan te bieden aan de 50-plus populatie. Mogelijke kandidaten waren 
gordelroos-, pneumokokkenziekte- (longontsteking), kinkhoest- en hepatitis A 
vaccinatie. Gordelroos, pneumokokkenziekte en kinkhoest komen allemaal regelmatig 
voor onder 50-plussers in Nederland. Voor hepatitis A zal de populatie steeds 
vatbaarder worden omdat de verworven bescherming door natuurlijke blootstelling aan 
het virus zal afnemen. 

Voor ieder van deze infectieziekten is een vaccin beschikbaar, al verschilt de 
werkzaamheid van de vaccins. Vaccinatie van 50-plussers zou de ziektelast en de 
gezondheidskosten doen dalen. Echter daarbij moet ook gekeken worden naar eventuele 
veranderingen van de ziekteverwekkers. Zo werd na de invoering van het 
Rijksvaccinatieprogramma een toename gezien van typen pneumokokken die niet in het 
vaccin zijn opgenomen. Ook heeft de kinkhoest-bacterie zich aangepast aan het vaccin. 
Op dit moment lijken alleen vaccinatie tegen gordelroos en pneumokokkenziekten 
mogelijk kosteneffectief. Kijkend naar het voorkomen en de ziektelast van deze 
potentiele kandidaten, dan zouden vaccinatie tegen pneumokokken en 
gordelroosvaccinatie op dit moment prioriteit verdienen. 
We concluderen uit deze studie dat vaccinatie een bijdrage zou kunnen leveren aan het 
gezond ouder worden. Pneumokokken, gordelroos en kinkhoest vaccinatie zouden de 
voornaamste kandidaten zijn. Wel is er nog veel onbekend, waardoor de precieze impact 
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van vaccinatie nog niet bepaald kan worden. Er is meer onderzoek nodig naar de manier 
waarop vaccinatie de gezondheid van 50-plussers positief kan beïnvloeden.  

Daarom hebben wij in hoofdstuk 3 een schatting gemaakt van de ziektelast van 
pneumokokkenziekte, gordelroos en kinkhoest en griep onder 50-plussers. Voor deze 
ziekten is de gemiddelde jaarlijkse ziektelast berekend voor de jaren 2010-2013. Om de 
ziektelast te berekenen wordt er gekeken naar de beperkingen (inclusief overlijden) die 
griep, pneumokokken, gordelroos en kinkhoest veroorzaken, waarna levensjaren 
gecorrigeerd worden voor de ziektelast. De grootste ziektelast onder 50-plussers werd 
in de periode 2010-2013 veroorzaakt door pneumokokkenziekten, gevolgd door de 
griep. Dit komt vooral door de hogere sterfte veroorzaakt door deze ziekten. De 
ziektelast van gordelroos en kinkhoest is relatief laag. Om dit soort schattingen te 
verbeteren, is meer informatie nodig over het ziektebeloop en de lange termijn gevolgen 
van de infectieziekten specifiek bij de 50-plus populatie. 
 
Argumenten om vaccinatie wel of niet te accepteren 
 
De acceptatie van vaccinatie is cruciaal voor het succes van een vaccinatieprogramma. 
Daarom is het doel van dit proefschrift om inzicht te verkrijgen in de belangrijkste 
factoren voor 50-plussers om vaccinatie al dan niet te accepteren. Daarnaast is het 
belangrijk om het relatieve belang van deze factoren te weet te komen. Allereerst is de 
vaccinatiebereidheid onderzocht door middel van een literatuurstudie. In hoofdstuk 4 
hebben we 6 hoofdthema’s geïdentificeerd die invloed hebben op de 
vaccinatiebereidheid van 50-plussers: 1) houding en overtuigingen ten opzicht van 
vaccinatie in het algemeen; 2) de veronderstelde kans op ziekte en ernst van de ziekte; 
3) vaccinkenmerken; 4) advies en informatie; 5) algemeen gezondheidsgedrag; 6) 
toegang tot en betaalbaarheid van vaccinatie. De houding en overtuigingen, vaccin 
kenmerken, aanbevelingen van gezondheidszorgpersoneel en de waargenomen kans op 
ziekte (de vatbaarheid) waren de meest belangrijke factoren om vaccinatie te 
overwegen,  

Een focusgroep-onderzoek onder Nederlandse 50-plussers gaf inzicht in de 
overwegingen over vaccinatie van deze leeftijdsgroep in Nederland. Deze studie bestond 
uit 13 focusgroepen, gehouden met 50-plussers in verschillende woonsituaties. In 
hoofdstuk 5 zijn thema’s geïdentificeerd om vaccinatie wel of niet te accepteren. Dit 
waren er in totaal acht: 1) het gezond ouder worden; 2) het nut van vaccinatie op oudere 
leeftijd; 3) vatbaarheid voor de infectieziekte; 4) vaccinkenmerken; 5) ernst van de 
ziekte en de consequenties ervan; 6) de ervaringen met vorige vaccinaties; 7) de invloed 
van de huisarts 8) de behoefte aan informatie. Ervaren vatbaarheid voor de 
infectieziekte van de 50-plusser bleek de belangrijkste factor te zijn. Uit deze studie 
bleek ook dat de huisarts een belangrijke adviseur is voor de 50-plusser wat betreft 
vaccinatiebeslissingen. 

 
Uit de twee hierboven beschreven studies concludeerden we dat veel verschillende 
factoren een rol spelen in de beslissing van een 50-plusser om vaccinatie te accepteren. 
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In hoofdstuk 6 is het relatieve belang van deze factoren onderzocht onder Nederlandse 
50-plussers voor vaccinatie tegen pneumokokkenziekte, gordelroos, kinkhoest en griep. 
De griepvaccinatie is in deze studie als referentie toegevoegd; griepvaccinatie wordt 
momenteel jaarlijks aangeboden aan 60-plussers in Nederland. Het ziektebeeld, de kans 
op sterfte, de werkzaamheid van het vaccin, de bijwerkingen van het vaccin, de kans op 
het krijgen van de infectieziekte en het aantal vaccinaties dat gegeven moet worden 
waren de factoren die opgenomen zijn in een zogeheten keuze experiment. Deze 
factoren waren uit de beschreven literatuurstudie en focusgroepen naar voren gekomen 
als belangrijke factoren.  

Beoogde deelnemers ontvingen een vragenlijst waarbij hen gevraagd is 6 keuzes te 
maken tussen telkens twee verschillende vaccins. Zij moesten ook aangeven of ze het 
gekozen vaccin in werkelijkheid zouden accepteren wanneer het vaccin aan hen zou 
worden aangeboden. In totaal reageerde er 735 50-plussers (respons 41%). Door het 
analyseren van de data van deze beoordelingsopdrachten kon het relatieve belang van 
de zes factoren geschat worden. Ook is een schatting gemaakt van de acceptatie van 
iedere vaccinatie. Van de 6 geïncludeerde factoren werden een hoge sterftekans, hoge 
vatbaarheid en hoge werkzaamheid van het vaccin het belangrijkste gevonden. Leeftijd, 
gezondheidsscore en het accepteren van de griepvaccinatie in 2013 zijn persoonlijke 
factoren die invloed hebben op deze voorkeuren. Respondenten die griepvaccinatie in 
2013 geaccepteerd hebben, vinden bijvoorbeeld een vaccin dat beschermt tegen het 
ziektebeeld van griep, in vergelijking tot gordelroos en kinkhoest belangrijker dan 
respondenten die de griepvaccinatie in 2013 niet accepteerde. Respondenten die 
zichzelf een hogere gezondheidsscore gaven, vinden een vaccin dat beschermt tegen een 
infectieziekte met een hoge sterftekans, dat goed werkt en twee keer gegeven moet 
worden belangrijker dan respondenten die zichzelf een lagere gezondheidsscore gaven.  

De acceptatie van vaccinatie is geschat op 68% voor 
pneumokokkenziektevaccinatie, 58% voor gordelroosvaccinatie en 54% voor zowel 
kinkhoestvaccinatie als griepvaccinatie voor de 50 plussers. Voor personen tussen 50 en 
65 jaar lagen deze percentages lager met respectievelijk 58%, 50% en 44% voor 
kinkhoestvaccinatie en 42% voor griepvaccinatie. Voor personen ouder dan 65 jaar 
lagen deze percentages juist hoger: respectievelijk: 76%, 68%, 58% en 66%.  

De resultaten van het keuze experiment geven aan dat voor pneumokokken 
vaccinatie hoogst waarschijnlijk de hoogste vaccinatiegraad behaald kan worden onder 
de 50-plussers. Het is belangrijk bij de introductie van een nieuw vaccin dat de 
informatie erover zowel wordt afgestemd op het individu dat het vaccin ontvangt als op 
het vaccin waar het om gaat.  
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Ouderenvaccinatie en de houding van de huisarts 
 
Uit de studies die hierboven beschreven staan blijkt dat de huisarts een belangrijke rol 
speelt voor een 50-plusser in zijn of haar overweging om vaccinatie te accepteren. In 
Nederland (en aantal andere landen) organiseert de huisarts de 
griepvaccinatiecampagne. De huisarts selecteert, samen met de 
praktijkverpleegkundigen, de personen die in aanmerking komen voor de 
griepvaccinatie, stuurt de uitnodiging/oproep voor vaccinatie en geeft de 
griepvaccinatie. De huisartspraktijk verzorgt 95% van de vaccinaties die gegeven 
worden aan de risicopopulatie. De haalbaarheid van het uitbreiden van het 
griepvaccinatieprogramma is mede afhankelijk van de bereidheid van de huisarts om de 
vaccinaties uit te voeren. Omdat 50-plussers de mening van de huisarts erg belangrijk 
vinden, hebben we de houding van de Nederlandse huisarts ten opzichte van 
ouderenvaccinatie en vaccinaties naast het griepvaccinatieprogramma onderzocht. Ook 
in deze studies stonden pneumokokkenziekte, gordelroos en kinkhoest en griep 
vaccinatie centraal. Deze studies hebben betrekking op 60-plussers omdat 
griepvaccinatie aan deze leeftijdsgroep wordt aangeboden.  
 
Hoofdstuk 7 beschrijft een interviewstudie met 10 huisartsen (5 mannen en 5 vrouwen) 
die werkten in academische ziekenhuizen, praktijken in gezondheidscentra of een eigen 
praktijk hadden. Huisartsen blekenpreventie te zien als onderdeel van hun werk, en 
vonden dat vaccinatie een effectieve manier was om infectieziekten te voorkomen. De 
griepvaccinatie zelf werd niet altijd effectief gevonden. Ook waren er twijfels over het 
nut van het aanbieden van extra vaccinaties aan 60-plussers. Wanneer extra vaccinaties 
aangeboden zouden worden, zou dit op basis van wetenschappelijke informatie en 
vanwege de ernst van de ziekte moeten gebeuren. Daarnaast vonden de huisartsen dat 
niet alleen op leeftijd geselecteerd moet worden maar meer op risicofactoren 
bijvoorbeeld co-morbiditeit. Huisartsen vonden zichzelf de meest geschikte persoon om 
eventuele nieuwe vaccinaties toe te dienen, ondanks de hoge werkdruk die ze ervaren. 
Uit deze interviewstudie blijkt dat huisartsen niet vanzelfsprekend een positieve 
houding tegenover een uitbreiding van het griepvaccinatieprogramma hebben. De 
belangrijkste reden om vaccinatie aan te willen bieden lijkt gelegen in het behalen van 
gezondheidswinst voor de doelgroep.  
 Om de bevindingen van de interviewstudie te bevestigen onder een grotere groep 
huisartsen is een vragenlijststudie uitgevoerd. Deze studie is in hoofdstuk 8 beschreven. 
Op basis van de interviewstudie is een vragenlijst ontwikkeld. Deze vragenlijst is naar 
alle Nederlandse huisartsen praktijken verstuurd. In totaal vulden 723 huisartsen de 
vragenlijst in (respons van 6%). Het analyseren van deze data leverde de belangrijkste 
voorspellers van de bereidheid van huisartsen om extra vaccinaties te geven aan 60-
plussers op. Ook werd de houding ten opzichte van het aanbieden van extra vaccinaties 
aan deze doelgroep bepaald. De belangrijkste voorspellers voor de bereidheid waren: de 
houding ten opzichte van het aanbieden van extra vaccinaties aan 60-plussers, de 
houding ten opzichte van vaccinatie als preventief middel over het algemeen en de 
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houding ten opzichte van het aanbieden van vaccinatie tijdens een uitbraak van een 
infectieziekte. De belangrijkste voorspellers van de houding ten opzichte van het 
aanbieden van extra vaccinaties aan 60-plussers is het selecteren van 60-plussers op 
basis van co-morbiditeit in plaats van leeftijd, houding ten opzichte van vaccinatie als 
preventiemiddel, houding ten opzichte van het aanbieden van vaccinatie aan 80-
plussers, de houding ten opzichte van het aanbieden van vaccinatie bij een infectieziekte 
uitbraak en de waargenomen ernst van herpes zoster en longontsteking en ook het 
voorkomen van gordelroos.  
Concluderend kunnen we zeggen dat Nederlandse huisartsen positief lijken te zijn over 
vaccinatie als preventiemiddel, maar terughoudend zijn over het aanbieden van extra 
vaccinaties aan 60-plussers. Onze bevindingen suggereren verder dat de huisartsen 
meer bereid zijn om vaccinatie aan te bieden wanneer er bij de patiënt ook sprake is van 
co-morbiditeit, waarbij pneumokokkenziekte de meeste kans heeft.  
 
Conclusie 
 
De studies in dit proefschrift geven inzicht in het belang van vaccinatie op latere leeftijd 
en de vaccinatiebereidheid van 50-plussers. Het is duidelijk dat de beslissing van 50-
plussers om vaccinatie te accepteren niet gebaseerd wordt op één argument maar op 
meerdere. Een deel van de 50-plusser zal het advies van de huisarts volgen maar 
anderen zullen de voordelen tegen de nadelen afzetten. Hierbij worden vooral de 
veronderstelde persoonlijke vatbaarheid, de werkzaamheid van het vaccin en de ernst 
van die infectieziekte meegenomen.  

Over het algemeen genomen zijn 50-plussers bereid extra vaccinaties te accepteren. 
Op basis van de studies in dit proefschrift zou vaccinatie tegen pneumokokkenziekte het 
eerst in aanmerking komen en de hoogste vaccinatiegraad behalen. Daarna zouden 
vaccinatie tegen gordelroos en kinkhoest vaccinatie in aanmerking komen. Rekening 
moet worden gehouden met de persoonlijke verschillen in de redenen waarom 
vaccinatie geaccepteerd wordt. Dit gaat bijvoorbeeld om de leeftijd van de persoon die 
vaccinatie aangeboden krijgt, of ze gevaccineerd zijn tegen de griep en de 
gezondheidsscore die ze zichzelf geven. Vanwege deze persoonlijke verschillen is het 
van groot belang dat de informatievoorziening rondom nieuw geïmplementeerde 
vaccinaties afgestemd wordt op het vaccin en de persoon die het vaccin ontvangt. Op 
deze manier kan de hoogste acceptatiegraad bereikt worden. Daarmee kan vaccinatie 
een bijdrage leveren aan het gezond ouder worden.  
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Mijn eerste ervaring met onderzoek was in 2006, het zogenaamde profielwerkstuk, het 
‘PWS’. Die van mij ging over de biologische klok en die invloed van een verstoring van 
deze klok op hartslag, bloeddruk en reactievermogen. Conclusie: mijn interventie; ‘een 
nacht opblijven’ zorgde niet een verstoring die groot genoeg was om effecten te zien. 
Nog nooit had ik gehoord van sample size berekeningen en statische analyses. Nu 11 
jaar later heb ik dit proefschrift geschreven en is mijn kennis over het doen van 
onderzoek enorm gegroeid!  
 
Ik ben dankbaar voor alle ervaring die ik op heb mogen doen tijdens mijn 
promotietraject maar er was ook een grote tegenslag: mijn burn-out. Het was een hele 
moeilijke periode. Ik heb dit overwonnen en ik ben trots ben op wat ik hebt bereikt en 
op mijn proefschrift!  
Dank aan iedereen die in me heeft geloofd, die me heeft gesteund en blij voor me is!  
 
Ik had dit proefschrift niet kunnen schrijven zonder de hulp van een aantal mensen die 
ik graag nog apart wil bedanken.  
 
Allereerst mijn promotor en co-promotoren;  
Mijn promoter Erik; bedankt voor het vertrouwen en het meedenken met de inleiding, 
discussie en de afronding van mijn proefschrift. 
 
Mijn co-promotor Paul; jouw ‘less is more’ aanpak is er zeker één waar ik nog veel van 
kan leren. Bedankt voor je begeleiding en jouw andere kijk op de wereld die hielp in de 
moeilijke tijden. 
 
Mijn co-promotor Hester; ik heb heel veel bewondering voor jouw enorme vakkennis. 
Deze kennis heeft mijn boekje zeker beter gemaakt. Ik hoop dat ik ooit zoveel kennis 
over een onderwerp in huis mag hebben. Bedankt voor je begeleiding. 
  
Dan mijn co-auteurs; bedankt voor het kritisch meedenken over de artikelen, het 
beschikbaar stellen van data en het delen van kennis. 
Jorien, dank je wel voor je hulp. 
 
En speciale dank aan alle 50-plussers die meehebben gedaan met de focusgroep- en 
vragenlijststudies. Ook dank aan de huisartsen die hebben meegedaan met de interview- 
en de vragenlijststudie. Zonder jullie deelname was dit proefschrift er niet geweest! 
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Mijn paranimfen Canan en Loes: 
 
Canan, met jou aan mijn zijde weet ik altijd zeker dat alles goed komt. 
Al op de middelbare school waren wij een vast team met verslagen en opdrachten. En nu 
ben je tijdens mijn verdediging weer mijn partner in crime zoals je dat mijn hele leven al 
bent. Dank je wel voor je onuitputtelijke steun en je relativeringsvermogen. Dank je wel 
dat jij jij bent, ik bof met jou in mijn leven! 
 
Loes, ik had me geen fijnere collega kunnen wensen. Jouw kijk op het leven is 
inspirerend en heeft me enorm geholpen! Dank je wel voor de leuke tijd, de fijne 
gesprekken en de klaagmomentjes. En gelukkig blijft dat nog even!  
 
Mijn toenmalige RVP collega’s: jullie interesse in mij en in mijn onderzoek waardeer ik 
enorm! 
Robine; je attentheid, je steun en de kopjes thee met lekkers op de juiste momenten 
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