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IMPACT PARAGRAPH

In the previous chapter I focused on our main findings and placed these findings in a broader context. 

This concluding paragraph will give a reflection on the practical, societal and scientific impact of the 

results of the research described in this thesis.

Relevance for patients and society

During an influenza epidemic, up to 10% of the people is affected by influenza. In addition to its 

unpleasant symptoms, influenza also gives an increased risk of serious complications or even 

death. Many patients are at risk for complications due to influenza, especially the elderly. Besides 

morbidity and mortality caused by influenza, also loss of productivity and increased hospital 

workload contribute to its societal impact. Whereas we know that influenza vaccination can prevent 

morbidity, an effect on reducing mortality by vaccination has never been proven with direct RCT-

based evidence. Since vaccine hesitancy in elderly is high (approximately 45% of the elderly is not 

receiving influenza vaccination),1 better understanding of long-term effects of vaccination might 

help patients deciding on receiving influenza vaccination or not. We have contributed to the body 

of evidence of long-term effects of influenza vaccination on mortality in the elderly, trying to support 

this with direct evidence. Although we could not prove for an effect, we shared findings of possible 

survival benefit of up to 20 months in the younger elderly aged 60 to 65 years. These findings might 

encourage patients (especially the younger elderly) to receive influenza vaccination.

Impact on the healthcare system

Due to the high incidence, the risk of serious complications and the increasing age of population, 

the burden of disease caused by influenza is high.2 As a result, the workload of doctors and nurses in 

primary and secondary care increases during the flu seasons, as well as bed occupancy and the length 

of hospitalization.3, 4 Suddenly increased elderly care needs but also absenteeism among caregivers 

and healthcare workers (HCWs) due to influenza can disrupt the healthcare system.5 Besides 

vaccinating high-risk patients against influenza, also HCW vaccination is assumed to reduce its 

impact by preventing absenteeism and transmission to elderly and their caregivers.6 However, many 

HCWs choose to stay unvaccinated. Determinants of vaccine refusal in HCWs have been studied 

extensively but mostly in hospitals or elderly homes, whereas in many high-income countries like the 

Netherlands, general practitioners (GPs) are key actors in implementing influenza vaccination policy. 

By studying the attitudes and beliefs of Dutch GPs regarding influenza vaccination in general but also 

more specifically towards influenza vaccination in HCWs and elderly we aimed to gain more insight 

in how coverage rates in different targeted groups could be increased. We found a self-reported 

coverage rate of influenza vaccination of 71.9% in GPs. In the absence of surveillance systems 

monitoring influenza vaccination coverage rates in primary care on any (national or European) level, 

our up-to-date information on GP coverage rates and their attitudes towards influenza vaccination 

is relevant for the current healthcare system.
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To cope with the higher demand for care previously mentioned, it is important to critically review 

the referral and admission criteria for patients with influenza symptoms. Therefore, in addition to 

prevention through vaccination, early diagnosis of influenza could also help limiting the impact of 

influenza. We have described the accuracy of rapid influenza diagnostic tests and their effect on 

clinically relevant outcome measures, such as use of antibiotics and antiviral drugs, length of stay at the 

emergency department (ED) and length of hospitalization. We concluded that the current literature 

warrants the use of point-of-care (POC) PCR-based influenza tests at emergency departments 

as long as rapid diagnostics are not used at the expense of careful diagnostics. Implementation of 

influenza POC tests in general practice is, for the time being, a bridge too far. We have set out aspects 

for successful implementation of a diagnostic test showing that not only its analytical accuracy and 

clinical efficacy are important, but also other factors such as the practicality and cost-effectiveness 

of the test, the interpretation of the test results by the user, and the level of stress experienced 

by patients undergoing the test are important to consider. We have also made recommendations 

for how and in which conditions POC tests for influenza could be used in different settings: the 

general practice and the emergency department. Especially given the current advance of POC tests, 

GPs should now be able to determine whether these tests would have an additional value for their 

practice. In the emergency departments, we have already seen that in the winter of 2019/2020 POC 

PCR-based influenza tests were used more frequently than in previous years.

Impact on research

The effectiveness of influenza vaccination in the elderly has long been a topic of debate, fuelled by the 

absence of direct evidence from randomized trials on its effect on mortality and the methodological 

limitations of observational studies pointing this direction. In our survey study among Dutch GPs, 

we have seen that 60.5% of the GPs desires a placebo-controlled trial on influenza vaccination in 

the elderly evaluating mortality as an endpoint and that 86.1% would have no objections if their 

elderly patients would participate in such a trial, exposing them to the harmful risks of influenza. 

This (uninformed) opinion has no direct implications for the justification and feasibility of such a trial. 

However, it should be seen as an important sign for the scientific community to clearly communicate 

on the state of evidence on the effects of influenza vaccination on morbidity and mortality in the 

elderly and the substantial ethical, methodological and practical barriers to be addressed before 

a placebo-controlled trial with severe complications and mortality as outcomes would be justified. 

Also, if new research in the field is conducted, this study provides new insights in knowledge gaps or 

outstanding questions that could be addressed. For instance, the observed uncertainty among GPs 

in our study on the need for influenza vaccination in ‘healthy’ elderly.

In chapter 2, we have come with a framework indicating these ethical and methodological 

challenges of a hypothetical placebo-controlled influenza vaccination trial in the elderly with 

mortality as an endpoint. This framework could be used by researches considering to conduct new 

influenza vaccination trials in the elderly. Moreover, it could be used for other vaccination studies 

that consider to evaluate long-term mortality as an endpoint. 
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In chapter 4, we have shown the relevant findings of a beneficial effect of single influenza 

vaccination on survival in the subgroup aged 60–64 years, which merits additional research 

on the effect of vaccination on long-term mortality in the elderly. Therefore, we recommend 

researchers intending to conduct studies on the efficacy of influenza vaccines, to accustom these 

studies for longer follow-up. Moreover, these results could encourage researchers to compare 

the impact of influenza vaccination on long-term survival in younger and older vaccinated elderly 

and to study the long-term effect of influenza vaccination on immune memory.

Finally, in our explorative study in chapter 5 we have shown that there is no relation between 

higher levels of antibody response following influenza vaccination and lower long-term mortality 

in the elderly. Whereas we do know that the level of titer increase after vaccination correlates 

with clinical protection against the virus, we have not demonstrated that this type of immune 

response can be interpreted as a wider indicative marker for immune responsiveness translating 

into higher chances for survival. Although replication of these study findings is needed, we 

think research should now also focus on other markers that might be indicative for immune 

responsiveness in general. 

Impact on policy making

In the Netherlands, influenza vaccination in the elderly (aged 65 and older) has been 

recommended by the guidelines for GPs (‘NHG-standaarden’) since 1996. In 2007, the Health 

Council of the Netherlands (‘Gezondheidsraad’) proposed to expand the risk group and include 

everyone from the age of 60 instead of 65. Up to present time these recommendations last 

for this risk group. Our new studies do not change the scientific ground upon which these 

recommendations are based. 

Recently, a report carried out on behalf of the ministry of Health, Welfare and Sport showed 

that there is currently no legal basis for obligation of influenza vaccination that the employer 

can impose, and that there are legal objections to the introduction of an obligation.7 Moreover, 

there is modest support for it from organisations of employers and employees, partly because 

they expect an obligation to arouse resistance from healthcare providers. In chapter 3, we have 

shown that most GPs are vaccinated and recommend influenza vaccination to their practice 

personnel. The high vaccination coverage in GPs as such, the hesitancy of GPs to mandate 

influenza vaccination in HCWs and the fact that non-institutionalized elderly are easily exposed 

to many potential carriers of influenza other than HCWs should all be taken in to account when 

policymakers decide on mandatory influenza vaccination for HCWs in general and – more 

explicitly – in primary care.

Elaboration on the new corona virus (SARS-CoV-2): lessons learned from this thesis

During the writing of the last chapters of this thesis, the world was confronted with a new 

pandemic. This time however, it was not a new strain of influenza virus, but a corona virus that 

circulated the globe, causing substantial morbidity and mortality, occlusion of the healthcare 
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chain and a disruption of our social and economic society. It seems evident to devote a paragraph 

in this thesis to the lessons learned from this thesis that can be applied to SARS-CoV-2, current 

SARS-CoV-2-related research and (testing) policy. 

In the context of limited pre-existing knowledge of SARS-CoV-2, this pandemic demonstrated 

the importance of a close collaboration between the scientific community and policy makers in 

order to reduce its societal impact. In addition, researchers were confronted with a number of 

specific methodological and practical challenges. Whereas normally animal studies precede human 

trials to test a vaccine for safety and effectiveness, now in order to speed up vaccine development, 

some SARS-CoV-2 vaccines were being tested in both animal and phase I trials simultaneously. By 

that time, it was still unclear whether vaccinated people would become less ill due to the virus and 

whether those who did get infected would develop a more severe form of the disease than infected 

unvaccinated people (a phenomenon called ‘disease enhancement’). It was expected that the risk of 

enhancement was low, but the risk of not getting vaccines advanced quickly, was fairly high if the prior 

risk would hold back development of vaccines too strongly.8 Also, by the time an important producer 

of vaccines submitted their studies for FDA approval, only vaccine efficacy on getting COVID-19 

(the disease associated with SARS-CoV-2 infection) as such had been evaluated as primary objective, 

whereas the studies previously performed were not powered on mortality or hospitalization. This is 

comparable to the policy decision process that was applied to influenza vaccination, in which evidence 

for prevention of the disease itself was considered sufficient in order to justify large scale vaccination, 

while direct evidence for reducing mortality was still lacking. In the specific situation in which an 

intervention becomes standard care before its efficacy has been proven on all relevant outcome 

measures, making studies suitable for follow-up may provide additional evidence on mortality or 

rare side affects. One might think that a similar ethical and methodological framework as proposed 

in chapter 2 would also apply to new SARS-CoV-2 vaccination trials that researchers might want to 

conduct in the future. However, for influenza vaccination this is more complicated since many SARS-

CoV-2 trials have been carried out in one season and could be easily continued until efficacy on the 

more rare outcomes such as mortality was demonstrated. In the case of influenza vaccination, new 

trials should be started from a situation of non-equipoise, and moreover, lethality of influenza is lower 

than lethality of COVID-19 so that a much larger trial would be needed. This challenge is ethically, 

methodologically and practically much more complex (see also chapter 2).

Besides registration of the vaccination status in research setting, the impact of the SARS-CoV-2 

pandemic has demonstrated the need of adequate vaccination registration on the individual level. A 

pre-existing system for influenza vaccination registration might have helped easing the registration 

of SARS-CoV-2 vaccines. Vice versa, the current pandemic might provide for a strong argument for 

a more detailed influenza registration on the individual level in order to be prepared for emerging 

influenza viruses.

The SARS-CoV-2 pandemic also created large scale public awareness on the pro’s and con’s 

of vaccination. Recently published results show that over a quarter of people living in Europe 

indicate a hesitancy towards the SARS-CoV-2 vaccine.9 Concern about safety is the biggest reason 
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for vaccine hesitancy (62%) but 44% of those indicating hesitancy believe the health risk of SARS-

CoV-2 is exaggerated. From the very moment on when SARS-CoV-2 vaccines became available to 

the public, family practices were flooded by patients who wanted to speak to their GP to inform 

about the vaccine: ‘Should I take it?’, ‘Is it safe?’ This stresses the importance of the family physician 

in influencing the willingness of people to receive vaccination. We should not forget that for this 

reason it remains important to stay updated on the attitudes and beliefs of GPs about vaccination. 

Only when GPs are well informed, they can sent out a correct and clear message to the public. 

In light of the SARS-CoV-2 pandemic, it is relevant to elaborate on the definition of ‘test 

accuracy’ used in chapter 6. The PCR-test is considered the gold standard for diagnosing a SARS-

CoV-2 infection. The cycle threshold (CT) value of a PCR-test refers to the number of cycles 

needed to amplify viral RNA to reach a detectable level. Although a test with the slightest amount 

of detected RNA can be labelled positive, recent studies have shown that in samples with CT values 

≥32, virus replication no longer occurs, so that the person in question can be considered ‘non-

infectious’.10 Discriminating potentially infectious patients from others is important from public 

health perspective, focusing for instance on containing the virus / reduce spreading of the virus. 

In chapter 6 we did not make a clear discrimination between the different aims of a test: detecting 

clinically ill patients vs. infectious patients. This is because in specific settings like hospitals and 

GP-practices, also people with a low viral loads need to be detected since even low amounts of 

viral RNA could still be dangerous in or to vulnerable and immunocompromised patients. Finally, 

there are also parallels between our study on influenza POC testing and testing for SARS-CoV-2. 

Given the urge for rapid testing in emergency departments, high test accuracy and proven effects 

on important outcome measures, the first influenza POC PCR-tests were already introduced in 

non-research setting in the winter of 2019/2020. Multiple antigen detection tests for SARS-CoV-2 

have also become available in the meantime, but as is also true for the influenza antigen detection 

tests, these tests have a relatively low sensitivity, increasing the risk on false negative results.10 

In the development of better POC tests, the same criteria for a good test as we mentioned for 

influenza POC tests should apply. Based on our study presented in chapter 6, GPs should be able 

to determine whether these tests would have added value for their practice. 

FINAL CONCLUSION

The impact caused by influenza on the individual and society is significant and can partly be 

prevented or decreased by influenza vaccination and point-of-care testing in specific settings 

such as emergency departments. The general practitioner is a key actor in implementing influenza 

vaccination and the GPs’ attitudes and beliefs regarding vaccination are important as these can 

serve as promotors of the vaccination policy. Finally, this thesis has the goal to stress the potency 

of long-term follow-up of intervention studies and the importance of considering ethical and 

methodological aspects of research when it comes to developing new influenza vaccination trials. 
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