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Summary of key findings 

This brief review of evidence aims to investigate whether there are further vaccination strategies 
and/or eligibility groups that could be incorporated to reduce the spread of influenza and to reduce 
severe disease, influenza-associated hospitalisations and deaths in Aotearoa New Zealand (NZ). 

The key areas that are reviewed are given below: 

• respiratory infection burden in NZ communities 
• directly protecting individuals – children and targeting groups at highest risk 
• indirect protection and reduction of community spread – population vaccination, 

improving coverage and ring protection. 

Also presented are examples of international recommendations from OECD countries. 

Over recent years, including prior to the COVID-19 era, the incidence of seasonal influenza in NZ has 
been below the average seasonal threshold. In the past, a mild season has often been followed by a 
more severe season, with increased disease incidence. Now, in a post-COVID-19 environment, 
patterns of seasonal influenza activity are even more difficult to predict. Vaccination remains the 
best option for reducing the burden of influenza. 

Burden of influenza in New Zealand 
Even in years with seemingly low levels of influenza activity, the severity of disease can be high, 
leading to intensive care unit (ICU) admissions. Adults most at risk of hospitalisation are generally 
aged 65 years and over and male, but this risk is seen at a younger age for adults of Māori and Pacific 
ethnicities and those living with deprivation. Anyone with underlying medical conditions, particularly 
those affecting respiratory or cardiovascular function, the immune response and neurological 
conditions, are at increased risk for influenza complications. Children have a greater likelihood of 
acquiring influenza infection and developing influenza illness. Those aged under 5 years and 
particularly under 2 years are most susceptible of being hospitalised with severe acute respiratory 
illness (SARI) associated with respiratory viruses, including influenza. Young children of Māori or 
Pacific ethnicity and those living in poverty are at highest risk of severe illness. Infants living in South 
Auckland were shown to be nine times more likely than children of European/Other ethnicity to 
present at the hospital emergency department (ED) with influenza if they were of Māori ethnicity 
and ten times more likely if they were of Pacific ethnicity. Both of these groups were nine times 
more likely to be hospitalised with influenza; the most deprived infants were four times higher than 
the least deprived to present at ED with influenza; and infants aged 6–11 months had a six times 
higher rate of influenza-related ED presentation than infants aged under 2 months.  

Protecting individuals 

Direct protection of children 

Children are at high risk of being infected with influenza. As mentioned above, those with the 
highest risk of hospitalisation with severe acute respiratory illness due to influenza are children 
under 5 years of age, particularly very young children under 2 years of age, and those of all ages with 
underlying medical conditions. 
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Vaccination of healthy children aged 2–16 years significantly reduces the incidence of influenza-like 
illness and influenza infection. Based on systematic review evidence, five children aged 3–16 years 
would need to be vaccinated to prevent one case of laboratory-confirmed influenza and 12 
vaccinated to prevent one case of influenza-like illness (ILI) presenting to general practice. For 
children aged 6 months to 17 years, influenza vaccination is around 50% effective against 
hospitalisation. Influenza vaccination has been shown to reduce the risk of febrile illness in infants 
and has the potential to reduce antibiotic use in young children.  

Targeted approaches for defined risk groups can be a difficult strategy to implement. Highly targeted 
programmes frequently do not obtain high uptake for the target group as they are often difficult for 
health services to identify and offer vaccination; for example, to be identified as being at risk 
requires a child to become sick before becoming eligible for a vaccine that can help prevent illness. 
Targeting just one or two groups is unlikely to be adequate to significantly reduce hospitalisation of 
infants and young children. 

School-based vaccination of primary school-aged children in Israel was shown to significantly reduce 
the incidence of self-reported influenza-like illness in vaccinated children compared with 
unvaccinated peers (rate reduction of 60.5%). Vaccination of around half of the children aged 2–18 
years in the UK was predicted to reduce influenza infection, hospitalisation and death by over 95% 
over 15 years through direct and indirect protection. 

Additional direct benefits 

Vaccination can help to reduce the risk of secondary bacterial infection following influenza and 
reduce the use of antibiotics to treat respiratory tract infections, particularly in young children and 
older adults.  

Immunisation coverage 

For direct protection, in comparison to in healthy adults or older adults, fewer children need to be 
vaccinated to prevent one case of influenza. Therefore, vaccination strategies focussing on coverage 
for children are most likely to be effective in reducing influenza incidence. Current uptake of 
influenza vaccination by high-risk children is very low in NZ (below 20% in Auckland in children aged 
under 4 years). Generally, improvements are required in the uptake of influenza vaccination in all 
children and their household members, especially for those at higher risk of influenza complications. 
Targeted approaches in Australia to vaccinate all young children in least advantaged communities 
were shown to encourage uptake by the targeted group, older children and their caregivers.  

Summary – direct protection of children 

• Influenza vaccination is more effective in children aged over 3 years than in younger 
children and adults. 

• It takes fewer doses of vaccine in children to protect against influenza than adults – the 
number needed to be vaccinated to prevent one case of influenza is predicted to be five.  

• Vaccination attenuates disease severity.  
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• By encompassing all children into the vaccination programme, a greater level of 
protection will be provided to children at higher risk of severe outcomes than targeted 
vaccination of children within defined risk groups. 

• Routine population influenza vaccination of children reduces antibiotic prescribing, 
school absenteeism and general practice visits. 

Direct protection of adults 

The data supporting the direct protection of older adults by vaccination against influenza infection is 
limited. Standard inactivated influenza vaccines are less effective in the elderly and particularly the 
frail elderly, such as those requiring residential nursing care. However, vaccination of older people 
can help to attenuate influenza severity when breakthrough infections occur and thereby reduce the 
burden of influenza for this age group. Influenza hospitalisation can have a detrimental and 
persistent effect on the health and ability to function in older adults, leading to increased frailty and 
loss of independence. Improvements in vaccine technology are required to improve immunogenicity 
and effectiveness. The availability of vaccines with improved immunogenicity (adjuvanted and high 
dose inactivated influenza vaccines) and better matched to circulating strains (cell-based and 
recombinant vaccines) modestly increase effectiveness in older age groups. Other 
immunocompromised adults, including those who are morbidly obese, would also benefit from 
more immunogenic vaccines. 

Vaccination to protect Māori and Pacific peoples 

Māori and Pacific people have an increased risk for respiratory infections across all age groups. This 
is due to an increased risk of transmission in multi-generational households and close-knit 
communities, and to a high prevalence of chronic respiratory conditions resulting from previous 
infections or environmental factors such as asthma, chronic obstructive pulmonary disease (COPD) 
and bronchiectasis at a younger age than for other ethnic groups. Living with deprivation also 
increases the risk. 

Consideration needs to be given as to how and where vaccine is accessed; targeted approaches are 
likely to be required in areas of high deprivation. Improved protection could be achieved by 
broadening influenza vaccination strategies to all Māori and Pacific peoples. 

Vaccination in pregnancy 

Vaccination with influenza vaccine at any stage of pregnancy provide direct protection from 
complications of influenza both during pregnancy and postpartum, and through passive immunity to 
the newborn infant for the first few months of life.  Vaccination in pregnancy has an important role 
in protecting pregnant women and other pregnant people who are at high risk of more severe 
influenza, and their infants who are too young to receive direct vaccination. Passive immunity 
provided to infants through vaccination in pregnancy significantly reduces laboratory-confirmed 
influenza, influenza-associated hospitalisation and SARI hospitalisations in infants aged less than 6 
months born to vaccinated mothers. 

Uptake of influenza vaccination in pregnancy is low in NZ and strongly affected by health inequity 
gaps for Māori and Pacific peoples, and those living with deprivation. 
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Vaccination to protect the elderly 

Elderly, particularly elderly with increased levels of frailty (loss of function, poor health and 
increased vulnerability), are less likely to produce an effective immune response to standard 
influenza vaccines. However, influenza vaccine has been shown to attenuate influenza infections in 
those aged over 65 years. Hospitalisation of older adults due to influenza is associated with 
functional loss and increase in frailty, therefore, influenza vaccination plays an important role in 
preventing this decline. Multiple strategies as well as more immunogenic vaccines are required to 
protect the elderly. Adjuvanted or high-dose influenza vaccines are moderately more effective at 
reducing influenza-related medical encounters for older people compared with standard vaccines. 
The relative effectiveness of adjuvanted trivalent influenza vaccine (aTIV) is reported to be around 
11% (95% CI 4–24%) for against influenza-related medical encounters and for high-dose vaccine TIV 
(HD-TIV) is around 8% (6–11%) against influenza hospitalisation compared with standard vaccine. 
There was no significant difference between aTIV and HD-TIV. In the oldest age groups, this is likely 
to provide sufficient additional protection against hospitalisation and severe outcomes that can lead 
to increased frailty and loss of independence. 

Vaccination of other medically high-risk groups 

Many countries recommend influenza vaccination of individuals who are obese (with body mass 
index ≥40 Kg/m2) and NZ preferentially recommends COVID-19 vaccination for this group, but not for 
influenza, currently. This group has an increased risk for severe influenza outcomes due to 
immunocompromise. Many of those who are morbidly obese also have comorbidities that make 
them eligible for funded vaccine, but some, particularly younger adults and children, may not be 
included despite their risk from influenza. 

Vaccination to protect occupational risk groups  

Vaccination of healthcare workers and teachers can reduce staff absenteeism and hence the impact 
of an influenza outbreak on these services. A 10% increase in influenza vaccination in UK hospitals 
was associated with a 10% reduction in sickness absence. 

Advocacy for vaccination is low in the education sector. Improvements in influenza vaccine uptake 
appear not to be supported, despite the proven direct benefits of influenza vaccination, and the 
evidence that school-age children have the highest level of infection and thereby are most likely to 
be the source of infection of their teachers.  

Summary – direct protection of adults 

• Older adults, particularly the most frail and those with a multiple medical conditions, are at 
highest risk of influenza complications. Adults of Māori and Pacific ethnicities are at 
increased risk at a younger age than adults of European/Other and Asian ethnicities. 

• Vaccine effectiveness in older adults and those who are immunocompromised is less than 
for younger healthy adults, particularly with standard inactivated influenza vaccines. 

• Vaccination attenuates disease severity thereby reducing the burden of influenza. 

• Influenza hospitalisation can have a detrimental effect on long term health and function in 
older adults. 
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• More immunogenic and effective vaccines would help support healthy ageing and prevent 
hospitalisations. 

• Influenza vaccine uptake, particularly in pregnancy and in households with high-risk people, 
is strongly affected by inequity gaps in Māori, Pacific People and those living with 
deprivation. 

• Considerations are needed to improve vaccine uptake; targeted approaches are required in 
areas of high deprivation, and for Māori and Pacific ethnic groups across all ages, including 
children; those with underlying health conditions and with obesity; in pregnancy; and those 
working in healthcare or education. 

 

Reduction in community spread 

Population-based vaccination of children 

The evidence around the indirect protection afforded by population-based vaccination of children is 
limited. The clearest evidence for protection against influenza comes from individual vaccination. 
Direct protection is moderately effective at preventing influenza in children. However older people 
and those with significant medical conditions are less likely to have a good immune response to the 
current standard subunit influenza vaccines and therefore tend to be less protected. An association 
between vaccinating all children or specifically targeting school-aged children, and in doing so 
indirectly protecting other groups, has been observed in some but not all settings. Evidence for 
protection within households is also limited. 

Children may not always contribute significantly to rates of infection, but outbreaks within schools 
can amplify community epidemics. While evidence for direct protection is clear, data is still limited 
as to the role and effect of indirect/herd protection. There is some evidence that by vaccinating the 
school-age population, there are benefits to household members and the wider community, such as 
reduction in excess mortality of the elderly and influenza-associated complications in younger 
siblings – such that vaccination of schoolchildren can provide an additional layer of protection to 
those for whom direct influenza vaccination is less effective. 

Several studies using mathematical models have predicted that both direct and indirect benefits are 
likely when influenza vaccination is offered to all preschool and school-age children. While the 
outcomes are mixed, overall, the best age to gain indirect benefits is likely to be primary school age.  

Population vaccination of preschool children has been shown to have a wider effect in encouraging 
vaccination of family members, including older children and parents. Studies show that the uptake 
of influenza vaccine in children under 5 years leads to flow-on effects for older children and their 
caregivers.  

Ring-fence protection 

Children and adults with high-risk conditions can be further protected by vaccinating household 
members and other close contacts to reduce the spread of influenza and risk of infection.  Positive 
recommendations from health professionals can help to raise awareness and to improve vaccine 
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uptake amongst family members to provide added protection to children and other individuals at 
high risk from influenza.  

Occupations who are in close contact with high-risk individuals can offer further protection via 
vaccination to reduce spread; this includes vaccination of workers in residential care, households, 
disability sector and other environments where high-risk individuals reside.  

Vaccination of healthcare workers 

Vaccination of healthcare workers can help to reduce the risk of nosocomial infection within 
hospitals. As influenza vaccine coverage declines in hospital healthcare workers, the frequency of 
nosocomial influenza hospitalised patients was shown to almost double. An additional important 
benefit to the health services is that vaccination reduces the rate of sickness absence – with a 10% 
increase in vaccine uptake, a 10% decrease in absence is predicted. 

Summary – reduction in community spread 

• Direct protect by individual vaccination is most effective at preventing disease, but some 
groups are less well protected by traditional influenza vaccines. 

• Vaccination strategies that focus on broader population approaches can help to control the 
spread of the infection, providing a layer of further protection to high-risk groups. 

• There is some evidence that age-group population vaccination of preschool and school-age 
children provide both direct benefits and indirect benefits to their peers, members of their 
households including younger siblings and older relatives, and the wider community. 

• Ring protection strategies via vaccinating household and occupational contacts of those at 
high risk are likely to be beneficial by providing an additional layer of protection.  

 

Conclusions 
Individual vaccination continues to play an important role in controlling influenza and reducing the 
risk for severe outcomes, particularly for higher risk groups, which also should include people with 
morbid obesity. However, some groups, particularly elderly with a high degree of frailty (reduced 
function and health), are less likely to have a strong immune response to traditional influenza 
vaccines. Newer influenza vaccine types have the potential to improve vaccine effectiveness in these 
high-risk groups.  

Vaccination strategies that focus on broader population-wide approaches can help to control the 
spread of the infection and thus provide further supportive protection to those most at risk from 
influenza and less able to respond individually to the current vaccines. The optimal approach is a 
broad, population-wide vaccination programme for everyone from the age of 6 months, with 
maternal vaccination to help to protect infants too young to receive the vaccine. To provide direct 
and indirect protection against severe influenza outcomes, ideally all Māori and Pacific people 
should be recommended to be vaccinated against influenza from 6 months of age. Consideration 
needs to be given as to how and where vaccine is accessed; targeted approaches are likely to be 
required in areas of high deprivation. 
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The greatest benefit of school-based vaccination is to the children themselves, by reducing the risk 
of severe respiratory illness and reducing school absenteeism. There is some limited evidence that 
this strategy protects other groups but varies with different settings. It is likely that there would be 
additional benefit on transmission reduction in the community since children are known to be 
significant spreaders of influenza. The potential for an age shift in infection dynamics due to lower 
natural immunity from circulating virus in school-leavers and young adults who previously received 
influenza vaccination in school may affect the ability of this strategy to reduce impact on the elderly.  

Vaccination of all younger children (age 2–4 years) and infants (6–23 months) is likely to provide 
greatest direct benefit to these age groups. The current funding for those with high-risk medical 
conditions is not reaching all young children that need protection from influenza. Some children only 
become eligible for funded influenza vaccine after they have been hospitalised with influenza or 
other respiratory infections. Evidence indicates that targeting high-risk preschool children alone 
does not reduce hospitalisations significantly. Improvements in influenza vaccine uptake in 
pregnancy also provides short-term but important protection for the youngest infants who cannot 
be vaccinated against influenza. 

 

Key points 
• Influenza vaccination is more effective in children aged over 3 years than in older adult age 

groups. 

• It takes fewer doses of vaccine in children to protect against influenza than adults – the number 
needed to be vaccinated to prevent one case of influenza is predicted to be five.  

• Vaccination attenuates disease severity.  

• By encompassing all children into the vaccination programme, a greater level of protection will 
be provided to children at higher risk of severe outcomes than targeted vaccination of children 
within defined risk groups. 

• Routine population influenza vaccination of children reduces antibiotic prescribing, school 
absenteeism and general practice visits. 

• Individual vaccination plays a key role in reducing severe influenza outcomes. 

• Some immunocompromised individuals, such as elderly adults, do not respond as well to 
standard influenza vaccines as healthy adults and children, and are likely to benefit from 
recombinant, adjuvanted or high dose vaccines. Individuals who are morbidly obese should also 
be considered among this group. 

• By reducing the spread of influenza, broad population-based approaches can help to provide 
additional protection to the most at risk. 

• All Māori and Pacific peoples from age 6 months would benefit from funded influenza vaccine. 

• School-based vaccination provides the greatest protection directly to the children themselves. 

• An additional benefit of school-based vaccination is to help reduce the spread of influenza to the 
wider community. 
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• Vaccination of workers in the health and education sectors reduces the impact influenza on 
these services through staff absenteeism as well directly protecting these staff. Patients and 
young children are also indirectly protected from being infected. 

• Vaccination of all young children aged 6 months to 4 years is required to directly reduce the 
burden of influenza in these age groups. Vaccination in pregnancy provides passive protection to 
infants too young to receive influenza vaccine. 

• Consideration is required as to how and where vaccine is accessed; targeted approaches are 
likely to be require in areas of high deprivation. 
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Abbreviations  

aQIV; aTIV adjuvanted quadrivalent or trivalent influenza vaccine 
ARI acute respiratory infections 
BMI body mass index 
COPD chronic obstructive pulmonary disease 
ECE early childhood education 
ESR Institute of Environmental Science and Research  
HA haemagglutinin 
HD-QIV; HD-TIV high dose quadrivalent or trivalent influenza vaccine 
HR hazard ratio 
IIV inactivated influenza vaccine 
IMAC The Immunisation Advisory Centre 
ILI influenza-like illness (presenting to primary health care) 
IPE indirect protection effectiveness 
ICU intensive care unit 
LAIV live attenuated influenza vaccine 
LRT lower respiratory tract 
NIP National Immunisation Programme 
NNV number needed to vaccinate 
NZ New Zealand 
OR odds ratio 
QIV [e, c, r] quadrivalent inactivated influenza vaccine (egg-based, cell-based, 

recombinant) 
RR risk ratio 
SARI severe acute respiratory illness 
SHIVERS Southern Hemisphere influenza and vaccine effectiveness research and 

surveillance 
TIV trivalent inactivated influenza vaccine 
UK United Kingdom 
US United States 
VE vaccine effectiveness 
WHO World Health Organization 
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1 Introduction 

This brief review of evidence aims to investigate whether there are further vaccination strategies 
and/or eligibility groups that could be incorporated to reduce the spread of influenza and mitigate 
hospitalisations in New Zealand (NZ). 

The key areas that are reviewed are given below. 

• Respiratory infections in high-risk ethnic populations (with respect to NZ Māori and Pacific 
peoples): 

o demographics 
o age groups at highest risk 
o risk of household spread 

• Protecting individuals: 
o individual protection of all children 
o routine population vaccination of children younger than 5 years 
o protection of infant by vaccinating in pregnancy 
o broadening eligible risk groups 
o any further risk groups 
o vaccination of healthcare workers 

• Indirect protection and reduction of community spread via: 
o fully universal vaccination 
o population vaccination of school-age children 
o value of ring-fencing risk groups to reinforce individual protection 
o improving vaccination coverage 
o direct and indirect protection within households. 

Also presented are examples of international recommendations from OECD countries. 

Over recent years, including prior the COVID-19 era, the incidence of seasonal influenza in NZ has 
been below the average seasonal threshold. In the past, a mild season has often been followed by a 
more severe season, with increased disease incidence. Now, in the post-COVID-19 environment, 
patterns of seasonal influenza activity are even more difficult to predict. Vaccination remains the 
best option for reducing the burden of influenza. 

For recommendations for influenza vaccination in NZ for the 2022 season, see Table 1. Note that 
from 1 July 2022, additions to the PHARMAC schedule for influenza vaccine (QIV) also included all 
children aged from 3 to 12 years (until 31 December 2022), and individuals with severe mental 
health conditions (schizophrenia, major depressive disorder, bipolar disorder, schizoaffective 
disorder) or are accessing secondary or tertiary mental health and addiction services. 
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Table 1. Recommendations for influenza vaccine in New Zealand, as of 1 June 2022. 
(Source: Immunisation Handbook 2020, Ministry of Health and PHARMAC online 
pharmaceutical schedule) 

Recommended and funded 

All individuals aged 65 years and older. 
Individuals aged from 55 years and of Māori or Pacific ethnicity. 

Individuals aged 6 months to under 65 years who: 
• have cardiovascular disease (ischaemic heart disease, congestive heart failure, rheumatic heart disease, 

congenital heart disease or cerebrovascular disease) 
• have chronic respiratory disease (asthma if on regular preventive therapy; other chronic respiratory disease 

with impaired lung function) 
• have diabetes 
• have chronic renal disease 
• have any cancer, excluding basal and squamous skin cancers if not invasive 
• have other conditions (autoimmune disease, immunosuppression or immune deficiency, HIV infection, 

transplant recipients, neuromuscular and central nervous system diseases/disorders, haemoglobinopathies, 
children on long-term aspirin, a cochlear implant, errors of metabolism at risk of major metabolic 
decompensation, pre- or post-splenectomy, Down syndrome) 

• are pregnant 
• are children aged 4 years and under who have been hospitalised for respiratory illness or have a history of 

significant respiratory illness 
• are patients who are compulsorily detained long-term in a forensic unit within a DHB hospital.a 

Recommended but not funded 

Generally, this vaccine is recommended annually for all individuals age from 6 months; it is particularly 
important for: 
• individuals with asthma not requiring regular preventive therapy 
• individuals in essential positions, emergency responders and healthcare workers 
• individuals with hypertension and/or dyslipidaemia without evidence of end-organ disease 
• individuals who may transmit influenza to persons at increased risk of complications from influenza 

infection, (eg, caregivers, family members, healthcare staff, childcare staff and other close contacts) 
• travellers 
• children aged under 5 years 
• residents and staff of residential care facilities 
• the homeless. 

a. This is a Pharmaceutical Schedule Section H – Hospital Medicines List funding restriction. 
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2 Influenza epidemiology in New Zealand 

According to the Institute of Environmental Science and Research (ESR), no influenza virus was 
detected in NZ in 2021 except for one case in a managed quarantine facility at the border. In 2020, 
the incidence of influenza-like illness (ILI) presenting to sentinel general practices was very low and 
lower than in 2018 and 2019.(1)  As part of the SHIVERS-II&III study (a component of the Southern 
Hemisphere Influenza and Vaccine Effectiveness Research and Surveillance [SHIVERS] project), no 
influenza-associated ILI or acute respiratory infections (ARI) were identified (following a cohort of 
~1,400 adults aged 20–69 years and ~80 infants in the Wellington region). Various factors were 
attributed to this reduction, namely: lockdown and border closure due to the COVID-19 pandemic; 
non-pharmaceutical interventions such as mask wearing, hand hygiene and social distancing; 
increased influenza vaccine uptake (35% more than in 2019); higher than usual winter temperature 
reducing viral stability; and interruption of community transmission due to increased rhinovirus 
prevalence shortly after lockdown.(1) 

For 2022, the influenza season started earlier than in previous years and peaked in mid-June, the 
rates of ILI and severe acute respiratory infection hospitalisations (SARI; incidence of 8.0 per 100,000 
due to influenza) were higher than historical rates for the time of year. For current data, see the 
ESR’s Current influenza surveillance intelligence dashboard available at https://www.esr.cri.nz/our-
services/consultancy/flu-surveillance-and-research/. 

In 2019, the influenza season started and peaked earlier than previous recent seasons, but remained 
at a low level overall. Despite this, severe acute respiratory infection (SARI) hospitalisation levels 
were similar to previous years. Influenza A/H3N2 virus was detected more frequently in hospital 
patients and influenza B viruses were more prevalent in the community. (2) For previous reports see 
the ESR website at https://surv.esr.cri.nz/virology/influenza_annual_report.php. 

A modelling study estimated the number of deaths and characteristics of the deaths attributable to 
influenza in NZ during 1994 to 2008.(3) The estimated influenza mortality rate was 1.8% of all deaths 
in NZ (13.5 per 100,000 people) and differed markedly by age, sex, ethnicity and socioeconomic 
status. The most vulnerable groups identified were males aged 65–79 years, Māori, Pacific people 
and most deprived groups (NZDep 9–10). Of the total observed mean annual deaths, influenza 
deaths accounted for 10% of pneumonia and influenza, 7% of respiratory and 1.7% of circulatory 
deaths, and almost 2% of deaths due to all medical illness and all causes. 

2.1 Severe acute respiratory infection hospitalisation by ethnicity 
Data show that during both 2018 and 2019, a high burden of SARI was seen in Māori and Pacific 
infants aged under 1 year and under 5 years. As requested by IMAC, ESR conducted an evaluation of 
SARI incidence by ethnicity in Auckland and Counties Manukau district health boards (DHBs) during 
the 2018 and 2019 seasons (see Table 2). Influenza A/H1N1pdm09 was the prevalent strain in 2018 
and is known to be associated with high levels of severe disease (measured as a ratio of influenza-
associated SARI ICU admission over influenza-associated hospitalisations). In 2019, A/H3N2 was the 
predominant strain among hospitalised patients. This strain is often associated with more severe 
illness in elderly populations. 

https://www.esr.cri.nz/our-services/consultancy/flu-surveillance-and-research/
https://www.esr.cri.nz/our-services/consultancy/flu-surveillance-and-research/
https://surv.esr.cri.nz/virology/influenza_annual_report.php
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Table 2. Age group and ethnicity breakdown for all SARI and hospitalised influenza cases in the 2018 and 2019 influenza seasons in 
Auckland, New Zealand (Source: ESR) 

All SARI 

Age group 
(years) 

Māori Pacific Asian European/Other 

2018 
n=313 (%) 

2019 
n=400 (%) 

2019 
n=528 (%) 

2019 
n=649 (%) 

2018 
n=130 (%) 

2019 
n=214 (%) 

2018 
n=467 (%) 

2019 
n=652 (%) 

  <1 
  1-4 
  5-19 
  20-49 
  50-64 
  65+ 

114 (36.4) 
53 (16.9) 
22 (7.0) 
33 (10.5) 
43 (13.7) 
48 (15.3) 

130 (32.5) 
79 (19.8) 
15 (3.8) 
56 (14.0) 
68 (17.0) 
52 (13.0) 

158 (29.9) 
93 (17.6) 
26 (4.9) 
75 (14.2) 
83 (15.7) 
93 (17.6) 

199 (30.7) 
104 (16.0) 
44 (6.8) 
97 (14.9) 
69 (10.6) 
136 (21.0) 

17 (13.1) 
29 (22.3) 
13 (10.0) 
16 (12.3) 
21 (16.2) 
34 (26.2) 

32 (15.0) 
39 (18.2) 
19 (8.9) 
39 (18.2) 
21 (9.8) 
64 (29.9) 

59 (12.6) 
78 (16.7) 
38 (8.1)  
57 (12.2) 
56 (12.0) 
179 (38.3) 

75 (11.5) 
108 (16.6) 
48 (7.4) 
98 (15.0) 
78 (12.0) 
245 (37.6) 

SARI Influenza Positive 

Age group 

Māori Pacific Asian European/Other 

2018 
n=45 

2019 
n=52 

2018 
n=120 

2019 
n=136 

2018 
n=26 

2019 
n=65 

2018 
n=102 

2019 
n=145 

  <1 
  1-4 
  5-19 
  20-49 
  50-64 
  65+ 

10 (22.2) 
7 (15.6) 
3 (6.7) 
8 (17.8) 
6 (13.3) 
11 (24.4) 

9 (17.3) 
9 (17.3) 
4 (7.7) 
6 (11.5) 
9 (17.3) 
15 (28.8) 

16 (13.3) 
19 (15.8) 
10 (8.3) 
23 (19.2) 
25 (20.8) 
27 (22.5) 

23 (16.9) 
18 (13.2) 
12 (8.8) 
27 (19.9) 
19 (14.0) 
37 (27.2) 

3 (11.5) 
2 (7.7) 
2 (7.7) 
6 (23.1) 
6 (23.1) 
7 (26.9) 

2 (3.1) 
8 (12.3) 
4 (6.2) 
25 (38.5) 
8 (12.3) 
18 (27.7) 

1 (<1.0) 
14 (13.7) 
6 (5.9) 
26 (25.5) 
18 (17.6) 
37 (36.3) 

9 (6.2) 
6 (4.1) 
13 (9.0) 
37 (25.5) 
21 (14.5) 
59 (40.7) 

Continued overleaf 

 

 

 



 Influenza vaccination – a review of evidence 

Immunisation Advisory Centre | August 2022   5 | P a g e  
 

All SARI ICU 

Age group 

Māori Pacific Asian European/Other 

2018 
n=38 

2019 
n=30 

2018 
n=31 

2019 
n=30 

2018 
n=11 

2019 
n=12 

2018 
n=61 

2019 
n=38 

  <1 
  1-4 
  5-19 
  20-49 
  50-64 
  65+ 

22 (57.9) 
6 (15.8) 
3 (7.9) 
3 (7.9) 
2 (5.3) 
2 (5.3) 

16 (53.3) 
9 (30.0) 
0 (0.0) 
3 (10.0) 
2 (6.7) 
0 (0.0) 

11 (35.5) 
6 (19.4) 
4 (12.9) 
6 (19.4) 
4 (12.9) 
0 (0.0) 

13 (43.3) 
4 (13.3) 
9 (30.0) 
2 (6.7) 
1 (3.3) 
1 (3.3) 

0 (0.0) 
3 (27.3) 
3 (27.3) 
1 (9.1) 
0 (0.0) 
4 (36.4) 

2 (16.7) 
4 (33.3) 
3 (25.0) 
0 (0.0) 
1 (8.3) 
2 (16.7) 

19 (31.1) 
14 (23.0) 
4 (6.6) 
10 (16.4) 
5 (8.2) 
9 (14.8) 

6 (15.8) 
12 (31.6) 
8 (21.1) 
4 (10.5) 
4 (10.5) 
4 (10.5) 

SARI Influenza Positive ICU 

Age group 

Māori Pacific Asian European/Other 

2018 
n=2 

2019 
n=3 

2018 
n=12 

2019 
n=4 

2018 
n=2 

2019 
n=3 

2018 
n=15 

2019 
n=8 

  <1 
  1-4 
  5-19 
  20-49 
  50-64 
  65+ 

2 (100) 
0 (0.0) 
0 (0.0) 
0 (0.0) 
0 (0.0) 
0 (0.0) 

2 (66.7) 
1 (33.3) 
0 (0.0) 
0 (0.0) 
0 (0.0) 
0 (0.0) 

2 (16.7) 
3 (25.0) 
3 (25.0) 
3 (25.0) 
1 (8.3) 
0 (0.0) 

1 (25.0) 
1 (25.0) 
2 (50.0) 
0 (0.0) 
0 (0.0) 
0 (0.0) 

0 (0.0) 
1 (50.0) 
1 (50.0) 
0 (0.0) 
0 (0.0) 
0 (0.0) 

0 (0.0) 
0 (0.0) 
1 (33.3) 
0 (0.0) 
1 (33.3) 
1 (33.3) 

1 (6.7) 
4 (26.7) 
1 (6.7) 
5 (33.3) 
3 (20.0) 
1 (6.7) 

2 (25.0) 
0 (0.0) 
2 (25.0) 
1 (12.5) 
1 (12.5) 
2 (25.0) 
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2.2 Influenza in children 
Respiratory-related admissions make up 30 percent of ambulatory-sensitive hospitalisations of 0–4-
year-olds in NZ and there is a wide equity gap, particularly for Pacific young children and infants. 
Influenza vaccination of children and their mothers during pregnancy can help lower this risk. 
Influenza infection rates, as shown in Figure 1, are generally highest in children, and children under 
the age of 4 years, with elderly adults having the highest rate of influenza-associated hospitalisation.(4) 

Figure 1. Cumulative rates of laboratory-confirmed influenza by age group per 100,000, 
2019 in New Zealand (source: ESR influenza surveillance) 

 

Uptake of influenza vaccination in children has historically been low in New Zealand. The overall 
coverage across all the former district health boards (DHBs) was 4.6% and 6.1% for children aged 0–4 
years and 5.8% and 8.6% for those aged 5–19 years in 2019 and 2020, respectively. In comparison, 
vaccine uptake for those aged 65 years and over was 55.6% and 66.7%, respectively. Coverage of 
influenza vaccine for those eligible to funded vaccine is also very low in children (as shown in Figure 2).  
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Figure 2. Influenza vaccine uptake for those eligible to funded vaccine (% of total estimated 
resident population, by age group up to age 64 years; data acquired from NIR)  

Note: coverage for those aged from 65 years is not presented here.  

 

2.3 Influenza in Māori & Pacific Peoples 
Higher risk: For more than a decade, respiratory illness has been demonstrated to be highly prevalent 
in people with Māori ethnicity. In 2010, more than half of the Māori population were aged under 25 
years and had a higher prevalence of acute and chronic respiratory tract infections than non-Māori.(5) 
According to the Ministry of Health in 2013, Māori people aged 5–34 years were almost twice more 
likely to be hospitalised for asthma than non-Māori people (RR 1.96, 1.87–2.07) and 25% more likely 
to be diagnosed with chronic respiratory disease at ages 15–45 years (RR 1.27, 1.06–1.52). Mortality 
rate due to chronic obstructive pulmonary disease (COPD) was almost three times that of non-Māori 
from the age of 35 years in 2010–12. During 2012–14, life expectancy from birth was around seven 
years less for Māori than non-Māori.(6) 

The factors contributing to this increased risk appeared to be environmental (overcrowding, poor 
housing, socioeconomic status, smoke exposure, nutrition) and related to reduced access to health 
care and health promotion programmes, such as immunisation programmes, rather than underlying 
genetic or medical disorders.(5) In addition, institutional factors such as systemic racism have 
historically impacted and continue to impact on engagement of Māori and Pacific peoples with health 
and social services.(7) Whānau (family) experience of interactions with these services plays a significant 
role in the trust in health services and in future vaccination decisions made within the whānau.(8, 9) 

Emergency department (ED) presentation of infants aged under 1 year for acute respiratory infection 
(ARI) at the Kidz First Childrens’ Hospital in South Auckland was examined as part of the SHIVERS 
project. A high burden of respiratory virus infections, including vaccine-preventable influenza, was 
observed among infants in terms of ED and hospital admissions, particularly for Māori and Pacific 
children. For the 2014 to 2016 winter seasons, 66% of ARI in infants seen in ED were discharged home 
and 34% were admitted to hospital. Overall, respiratory virus-associated ED visits were twice as high 
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as hospitalisations. Higher rates of ED-only visits occurred among infants living in lower socioeconomic 
households, older infants and those of Māori and Pacific ethnicity. The incidence ratio per 1,000 
infants in South Auckland for influenza ED-only presentation was 9.7 (95% CI: 7.0–12.4) for Māori, 11.4 
(8.6–14.3) for Pacific, 3.9 (2.0–5.4) for Asian and 1.1 (0.3–1.8) for European/Other ethnicity. For 
influenza-associated hospitalisations, the incidence ratio (IR) per 1,000 infants was 6.2 (3.4–9.0) for 
Māori, 6.1 (3.5–8.8) for Pacific, 0.5 (-0.1 to 1.0) for Asian and 0.7 (0.1-1.3) for European/Other. For 
socioeconomic status, the rate ratio for influenza ED-only presentation was more than four times 
higher for the most versus least deprived. Infants aged 6–11 months had a higher rate of influenza-
related ED-only presentation than the youngest infants aged 0–2 months (IR 16 vs 2.8 per 1,000).(10)  

A sero-epidemiological cohort study of unvaccinated individuals conducted in NZ in 2015 found that 
children and Pacific peoples had the highest influenza infection attack rate. Only one quarter of all 
infected reported laboratory-confirmed ILI and one quarter of these sought medical attention. The 
predominant influenza virus strains in 2015 were A/H3N2 and B. Children aged under 5 years and 5–19 
years had a significantly higher risk of infection compared with adults aged 20–64 years, and the risk of 
symptomatic influenza was significantly higher in young children than in adults. The risk of influenza 
infection was 1.6 (95% CI 1.1–2.3) times higher in households with at least one school-aged child (ages 
5–19 years) compared with households without children. Pacific peoples had a significantly higher risk 
of influenza infection than Māori and European and other ethnic groups.(11) 

Influenza is not the only virus infection resulting in hospitalisation of children, but apart from measles, 
it is the only respiratory virus infection for which a vaccine is available currently in NZ for children aged 
under 5 years. It is recognised that children who have been hospitalised for respiratory infections are 
at increased risk of subsequent hospitalisations and for this reason these children are eligible up to the 
age of 4 years for funded influenza vaccine. A study over two years found that, of 1,885 ARI 
hospitalisations of children aged under 2 years from the disadvantaged South Auckland population, 
Māori and Pacific children were most affected.(12) 

Summary: Māori and Pacific peoples are at higher risk from respiratory infections across all age groups 
than other ethnicities. This is due in part to their high prevalence of chronic respiratory conditions, 
such as asthma, COPD and bronchiectasis, at a younger age than for other ethnic groups, resulting 
from previous infections or environmental factors. Living with deprivation also increases the risk, 
particularly when living in multigeneration and overcrowded, poorly heated homes. Ideally, to protect 
against severe influenza outcomes, all Māori and Pacific people should be recommended to be 
vaccinated against influenza from 6 months of age. Consideration needs to be given as to how and 
where vaccine is accessed; targeted approaches are likely to be required in areas of high deprivation.  
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Review of evidence in the published literature 

3 Direct Protection – protecting individuals 

3.1 Vaccination of children 
Many countries recommend and fund the vaccination for all children aged 6 months or older, or for 
certain age groups of children. NZ recommends vaccination from the age of 6 months, but prior to July 
2022, only provided publicly funded vaccine for certain eligible groups with underlying health 
conditions and for children aged under 5 years who have been hospitalised for respiratory illness or 
have a history of significant respiratory illness (see Table 1). With increasing overseas travel, high 
levels of COVID-19 and influenza infections, and staff absenteeism impacting health services in the 
community and hospitals, funded influenza vaccine was introduced for all children aged 3–12 years 
from 1 July to 31 December 2022. 

Protection against influenza through vaccination directly benefits the vaccine recipient. The influenza 
incidence in children is higher than any other demographic groups (see Figure 1) and children are 
major drivers of seasonal influenza epidemics. Despite improvements in uptake of influenza vaccine by 
older adults and high-risk groups, proportional declines in influenza morbidity and mortality rates have 
not been observed. By increasing vaccination uptake of children, the total burden of influenza is likely 
to be reduced (through direct and indirect protection).(13) 

3.1.1 Prevention of influenza infection in children 

A 2018 systematic review by Jefferson et al found that vaccination of healthy children aged 3–16 years 
with inactivated influenza vaccines (IIV) reduced the risk of laboratory-confirmed influenza from 30% 
to 11% (risk ratio 0.36, 95% CI 0.25–0.48; n=1,628) and may reduce the risk of all ILI (from 28% to 20%; 
risk ratio 0.72, 0.65–0.79; n=19,044).(14) Based on this, five children would need to be vaccinated with 
IIV to prevent one case of confirmed influenza and 12 vaccinated to prevent one cases of ILI. There 
was limited data in children under 2 years of age and the absolute reduction was too variable to 
translate the findings to different settings. The confidence of evidence for live attenuated influenza 
vaccine (LAIV) was less certain but demonstrated protection against influenza (reduced risk from 18% 
to 4%; risk ratio 0.2, 0.11–0.41; n=7,718) and a reduction risk of in ILI in children from 17% to 12% (risk 
ratio 0.69; 0.6–0.8, n=124,606). Seven children would need to be vaccinated with LAIV to prevent one 
case of influenza and 20 children vaccinated to prevent one case of ILI in children.(14) 

A South Africa study similarly found that to prevent one case of laboratory-confirmed influenza in 
healthy children, five children aged 2 to 16 years would need to be vaccinated with IIV or seven 
children vaccinated with LAIV, based on a risk reduction of 64% for IIV and 78% for LAIV against 
influenza.(15) To prevent one case of ILI, 12 children would need to be vaccinated with IIV and 20 to be 
vaccinated with LAIV, based on risk reduction of 28% and 31%, respectively. It was noted that there 
was considerable variation in reduction estimates among the study populations, making it difficult to 
predict effects in other settings and seasons.(15) 

A review of literature by Ferdinands et al in 2021 investigated whether influenza vaccination 
attenuates influenza illness in those with breakthrough infection compared with those who are 
unvaccinated. (16) A meta-analysis across four studies showed a 45% reduction in fever manifestation 
(OR 0.55, 0.42–0.71) in children aged from 6 months with laboratory-confirmed influenza infection.(16) 
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3.1.2 Prevention of influenza-related hospitalisation of children 

A 2021 systematic review and meta-analysis by Boddington et al demonstrated that influenza vaccine 
provides moderate protection against influenza-associated hospitalisation in children aged 6 months 
to 17 years.(17) The meta-analysis of 37 test-negative designed studies to June 2020 gave a pooled 
influenza vaccine effectiveness (VE) of 53.3% (95% CI 42.7–58.8%) against hospitalisation of children 
aged 17 years or younger for influenza. By vaccine type, estimates ranged from 44.3% (30.1–55.7%) 
for LAIV to 68.9% (53.6–79.52%) for IIV. Effectiveness varied with influenza subtype (A/H1N1pdm09 > 
A/H3N2), antigenic match and vaccine type.(17) 

In 2018–2019, the Korean national immunisation programme (NIP) was expanded to include the 
vaccination of all children aged 6 months to 12 years against influenza.(18) Although older children 
could access influenza vaccine, it was not funded.  Vaccine effectiveness of 35.6% (95% CI 10.5–53.7) 
was observed in children aged 6 months to 12 years (NIP group, n=245) against paediatric ED visits for 
laboratory-confirmed influenza; but VE was not statistically significant for those aged 13–18 years 
(non-NIP group, n=40) nor for those with known underlying disease (n=54) due to wide confidence 
intervals. The VE was 36.4% (13.9–53.1, n=285) for all children and 47.8% (25.9–63.3; n=222) for 
previously healthy children.(18) 

A Scottish cohort study investigated the risk factors for confirmed influenza hospitalisations in children 
aged under 2 years from 2007 to 2015.(19) The majority (85%) of children admitted were born full-term 
and not in a medically high-risk group. For children aged under 2 years, having at least one older 
sibling, maternal age less than 30 years and the presence of a high-risk condition were identified as 
risk factors for influenza hospitalisation; preterm birth was also a risk factor for those aged 6–23 
months (see Table 3). The study also found that targeted vaccination for children with preterm birth 
and high-risk medical conditions aged 6–23 months would only have prevented around 4–6% of 
hospitalised influenza cases. Parity and season of birth were also significantly associated with influenza 
hospitalisation in this age group. A high proportion of cases could be prevented by encouraging older 
siblings to be vaccinated.(19)  

Table 3. Adjusted hazard ratios for influenza-confirmed hospital admission in children aged 
under 2 years in Scotland, 2007–2015 (adapted from Hardelid et al 2017) 

Risk factor Age group  Adjusted hazard ratio (95% CI) 
Preterm (<37 weeks) <6 months 1.29 (0.82-2.04) 

6–23 months 1.36 (1.03-1.80) 

High risk condition <6 months 3.04 (2.04-4.53) 
6–23 months 3.04 (2.33-3.96) 

Number of siblings <6 months 1 sibling:      
≥2 siblings: 

2.02 (1.52-2.69) 
3.13 (2.32-4.22) 

6–23 months 1 sibling:      
≥2 siblings: 

1.18 (0.99-1.40) 
1.49 (1.23-1.80) 

Season of birth <6 months Autumn: 3.56 (2.44-5.19) 
6–23 months Spring: 1.21 (1.00-1.45) 

Maternal age <20* years <6 months 1.65 (1.23-2.23) 
6–23 months 1.98 (1.20-3.29) 

* also shown younger than 30 years for all <2 years. 
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Prior to the introduction of routine influenza vaccination for children, the majority of children 
hospitalised with influenza in Australia were aged under 5 years (60%) and had no comorbidities 
(59%).(20) From 2018, preschool children (aged 6–59 months) were provided funded QIV as part of a 
jurisdictional programme, in addition to the Australian National Immunisation Programme that funded 
QIV for indigenous children and those with underlying medical conditions. There was a positive impact 
on influenza vaccine coverage (increased nationally by 20% for children aged 6–59 months); uptake 
also increased in those with comorbidities, including for those aged over 5 years. Australian 
Immunisation Registry data indicated a two-fold increase in uptake for indigenous children in 2018. 
For the 2018 season, the estimated vaccine effectiveness of QIV was 78.8% (66.9-86.4) against 
influenza hospitalisation of children aged ≤16 years. With the introduction of the routine vaccination 
of children, the total number of hospitalised cases was significantly lower (458 cases in 2018 vs 1,268 
in 2017) and severity appeared attenuated (8.1% ICU admission rate vs 14.5% in 2017).(20) 

3.1.3 Protection through routine childhood vaccination and school-based vaccination 
programmes 

When influenza vaccine was administered in a school setting in Israel, a 60.5% reduction in ILI was 
observed among those vaccinated.(21) A retrospective cohort study across nine schools in Tel Aviv 
investigated self-reported ILI in children vaccinated at school in the second grade (aged around 8 
years) and their households. This cohort was compared with their peers who did not receive offered 
vaccine and with those in the third grade (aged around 9 years) who were not offered vaccine as part 
of the school-based programme.  A total of 133/168 (79.2%) of the vaccinated children were in the 
second-grade cohort who were offered vaccine at school (n=527) compared with 119/359 (33.1%) of 
these children who were unvaccinated. For the students in the second-grade cohort alone, the 
vaccinated students had a lower rate of reported ILI than their unvaccinated second-grade peers (7.7% 
vs 19.5%; rate reduction of 60.5%, p < 0.001); the unvaccinated children had a greater number of 
doctors’ visits and missed school days (35.7% vs 14.9% and 42.9% vs 25.6%, respectively). When the 
entire group of second and third grade students were compared, the second-grade cohort offered 
vaccine (52.8% vaccinated) had a 44.6% rate reduction of ILI compared with the third-grade cohort not 
offered vaccine as part of the programme (12.7% vaccinated).(21) 

Vaccination of children against influenza (with LAIV) was gradually rolled out in the UK, as part of the 
National Vaccination Programme, with children aged 2–4 years vaccinated by general practice and 
older children aged 5–11 years vaccinated within school-based programmes. Uptake within schools 
varied between countries (England, Northern Ireland, Scotland and Wales) but overall, by 2018, 
uptake ranged from 61–76% for schoolchildren and ranged from 45–56% for preschool children. 
Adjusted vaccine effectiveness against laboratory-confirmed influenza ranged from 27% to 66% 
between 2014/15 and 2018/19 seasons and reduced amoxicillin prescribing rates in children by 13% 
(95% CI 7–18%) in 2014/15 and 15% (10–19%) in 2018/19. The impact of the programme on influenza-
related paediatric intensive care admissions was inconclusive.(22) 

3.1.4 Summary – vaccination of children 

 Influenza vaccination is more effective in children aged over 3 years than in older adult 
age groups. 
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 It takes fewer doses of vaccine in children to protect against influenza than adults – the 
number needed to be vaccinated to prevent one case of influenza is predicted to be five.  

 Vaccination attenuates disease severity.  

 By encompassing all children into the vaccination programme, a greater level of protection 
will be provided to children at higher risk of severe outcomes than targeted vaccination of 
children within defined risk groups. 

 Routine population influenza vaccination of children reduces antibiotic prescribing, school 
absenteeism and general practice visits. 

3.2 Vaccination in pregnancy to protect infants 
As well as a need to vaccinate all children aged from 6 months to under 5 years, vaccination during 
pregnancy protects the youngest infants too young to receive influenza vaccine. A protective effect for 
young infants from vaccination given in pregnancy is supported by data internationally.  

A meta-analysis by Jarvis et al of two randomised controlled trials found that maternal1 influenza 
vaccination was associated with a 34% (15–50%) overall reduction in laboratory-confirmed influenza 
but not ILI in infants aged up to 6 months. (23) Another two studies, excluded from the pooled data due 
to different controls, reported vaccine efficacy of up to 70% against laboratory-confirmed influenza in 
maternally vaccinated infants up to age of 6 months.(23) Although the results ranged between studies, 
this systematic review found a protective effective against laboratory-confirmed influenza and severe 
influenza illness in infants up to 6 months born to mothers who received influenza vaccine in 
pregnancy.(23) 

A longitudinal study conducted in Australia also reported a significant reduction in laboratory-
confirmed influenza (adjusted hazard ratio [aHR] of 0.33; 95% CI 0.13–0.85), influenza-associated 
hospitalisation (aHR 0.39; 0.16–0.94) and ARI-associated hospitalisation (aHR 0.85; 0.77–0.94) in 
infants aged under 6 months born to vaccinated mothers compared with those born to unvaccinated 
people. Maternal vaccination had no impact on respiratory infection in infants after 2 years of age. 
The study included over 110,000 children followed up to age 5 years, 11.5% of whom were maternally 
vaccinated.(24) 

3.2.1 Summary 

Vaccination with influenza vaccine given at any stage of pregnancy protects both the mother and 
other pregnant people from complications of influenza during the pregnancy and postpartum, and 
provides passive immunity the newborn infant for the first 6 months of life.  

 

3.3 Vaccination of other high-risk groups – Elderly 
Due to immunosenescence and underlying health conditions that impact immune responsiveness, 
older adults respond less well to vaccines than healthy younger adults or children. Multi-factored 
strategies are required to protect the elderly, including improving vaccine immunogenicity and 
effectiveness and strategies that offer indirect protection from whānau, health care workers and other 

 
1 To reflect the literature, the terms maternal and mother is used. We acknowledge that not all pregnant people 
and birthing parents identify as being of the female gender or as mothers. 
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carers.(25)  Influenza hospitalisation can have a detrimental and persistent effect on the health and 
ability to function in older adults, leading to increased frailty and loss of independence.(26)  

A test-negative case-control study in Canada during 2011/12 influenza season found that vaccine 
effectiveness against influenza hospitalisation was not as poor in older adults, as previously reported, 
but VE was less in those with greater levels of frailty. It concluded that influenza vaccination can 
contribute to health ageing. The mean age of cases was 80.6 years and mean age of controls was 78.7 
years. When levels of frailty, as a holistic measure of health, functioning and vulnerability, were taken 
into consideration, vaccine effectiveness of TIV was 58.0% (34.2-73.2), but among non-frail older 
adults VE was 77.6% and declined with increasing levels of frailty. The majority of community-dwelling 
older adults were not frail, with prevalence of frailty of around 24%.(27) Influenza infection can have a 
detrimental and persistent effect on the health and ability to function in older adults, leading to 
increased frailty. Prevention of influenza in older adults with influenza vaccines and more 
immunogenic vaccines can help support health ageing.(28) 

A review of literature and meta-analysis concluded that, overall, standard influenza vaccination can 
attenuate the course of disease in those with breakthrough infection compared with those who are 
unvaccinated among community-dwelling adults ≥65 years with laboratory-confirmed influenza.(16) 
The meta-analysis showed the odds of influenza-associated ICU admission was reduced by vaccination 
by 26% (pooled odds ratio [OR] 0.74, 0.58–0.93). The risk of death in adults hospitalised with influenza 
was reduced by 31% (OR 0.69, 0.52–0.82) compared with unvaccinated patients. Vaccination was not 
significantly associated with a reduction in pneumonia among adults hospitalised with influenza (OR 
0.92, 0.82–1.04) nor risk of hospitalisation with influenza illness among those seeking outpatient care 
(OR 0.60, 0.28–1.28).(16) 

A nested case-control study examining the effectiveness of influenza vaccination against influenza-
associated death in the elderly demonstrated a ‘health vaccinee’ bias.(29) It found that, even in those 
without comorbidities, functional limitations (such as requiring assistance for bathing) were highly 
prevalent in cases. Alongside a decreased likelihood of being vaccinated, functional limitations were 
an important confounder when comparing the risk of death from influenza between vaccinated and 
unvaccinated older individuals. In this study, a 41% reduced risk of all-cause mortality (odds ratio 0.59) 
was found during the influenza season, but when adjusted for function limitations the reduced risk 
was lower at 29% (odds ratio 0.71).(29) 

With the current vaccines, any mismatch with circulating strains occurring due to strain selection or 
with egg-based vaccine during the manufacturing process is amplified in older people for whom the 
vaccine effectiveness is already compromised. To improve influenza vaccine immunogenicity in all 
groups, including immunocompromised people, the elderly or infants, adjuvanted and high dose 
formulations are available to enhance traditional, parenteral, inactivated seasonal influenza vaccines. 
Intradermal influenza vaccines continue to be developed. Moving away from egg-based vaccines to 
cell-based or recombinant vaccines reduces the risk of mismatch to circulating strains. Ideally, a 
universal influenza vaccine will be developed that is broadly protective against all virus strains to 
overcome season variability in effectiveness, to remove the need to predict which strains will emerge, 
and which is immunogenic in all groups. 
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3.3.1 Summary 

The evidence for direct benefit to older people is limited but vaccination of older people can help to 
attenuate influenza severity when breakthrough infections occur, thereby reducing the burden of 
influenza for this age group.  

Improvements in vaccine technology are required to improve effectiveness and immunogenicity. 
Prevention of influenza in older adults with influenza vaccines and more immunogenic vaccines can 
help support health ageing and prevent hospitalisation that can lead to disability and loss of 
independence. 

3.4 Vaccination of other high-risk groups – Obesity 

3.4.1 Obesity as a risk factor for influenza 

Many countries recommend influenza vaccination of individuals who are obese (with body mass index 
[BMI] ≥40 Kg/m2) and NZ preferentially recommends COVID-19 vaccination for this group but not for 
influenza, currently. 

It is recognised that obesity increases the risk from respiratory infections and decreases vaccine 
efficacy due to immune dysfunction and proinflammatory immune responses.(30, 31) This risk is 
compounded by associated comorbidities such as cardiovascular disease and type-2 diabetes. 

3.4.2 Influenza vaccination 

In adults, a higher initial increase in humoral immune response to TIV was positively correlated with 
BMI but a greater decline in influenza antibody titres associated with higher BMI was seen after 12 
months post vaccination. Decreased CD8+ T cell activation and expression of functional proteins was 
demonstrated in obese individuals compared with non-obese individuals.(32) 

However, in children and adolescents, influenza vaccination was shown in an Australian study to be as 
immunogenic in children with obesity (BMI ≥95th percentile) as children without obesity. Children with 
and without obesity (mean age 12.2 +/- 2.1 years, n=44) had a robust, sustained haemagglutinin 
antibody response to QIV that was maintained for over 6 months.(33) It is unknown whether equivalent 
haemagglutinin inhibition response actually infers equivalent protection against influenza in these two 
groups. In adults, despite robust serological responses to influenza vaccine, those with obesity were 
shown to be twice as likely to develop influenza and ILI than healthy weight adults.(34)  

3.4.3 Summary 

Adults with obesity mount a reduced immune response to influenza vaccination and are at increased 
risk from influenza infection. There may be a role for adjuvanted or high-dose influenza vaccines in this 
risk-group. Children with obesity do not appear to have a defective immune response to influenza 
vaccine, but it is unclear whether they are as well protected as children at a healthy weight. 

3.5 Vaccination to protect occupational risk groups 
Vaccine uptake in healthcare workers has been inversely associated to ILI in patients and reduced 
absence from work. In the UK, higher rates of vaccination within NHS trusts were associated with 
reduced sickness absence, such that a 10% increase in influenza vaccination rate would be associated 
with a 10% fall in sickness absence. (35) 
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Like healthcare workers, teachers and auxiliary staff in schools/kura and early childhood education 
(ECE) centres/kōhanga reo are at increased risk of being exposed to vaccine-preventable diseases, 
including influenza. One modelling study reported that contact with influenza virus likely doubled in 
the school environment compared with other workplaces.(36, 37) As seen in NZ, influenza incidence is 
high amongst schoolchildren. Furthermore, as has been seen with COVID-19, absenteeism of staff due 
to illness or public health control requirements can result in school closures during an epidemic.(38) 
Although there is evidence around the effects of vaccination of schoolchildren, there is limited data 
around influenza infection and vaccine uptake to protect school staff. 

Despite recommendations for ECE staff to be vaccinated against a range of diseases, including against 
influenza, fewer than half of the respondents in a qualitative study reported vaccination against 
pertussis, hepatitis A and hepatitis B; youngest staff were most likely to be vaccinated, MMR 
vaccination was higher; but a small group of respondents strongly considered their immunisation 
status to be irrelevant to their work.(39) In Australia, where there is stronger advocacy vaccination in 
ECE staff, a similar study found that uptake for most vaccines was considerably higher than in NZ 
(around 75% each for pertussis, hepatitis A and hepatitis B, and over 90% tetanus), but fewer than half 
of the Australian ECE staff reported having had or being encouraged to have the influenza vaccine.(40) 

3.5.1 Summary 

Vaccination of healthcare workers and teachers can reduce staff absenteeism and hence the impact of 
an influenza outbreak on these services. A 10% increase in influenza vaccination in UK hospitals was 
associated with a 10% reduction in sickness absence. 

Advocacy for vaccination is low in the education sector. Improvements in influenza vaccine uptake 
appear not to be supported despite the proven direct benefits of influenza vaccination and school-age 
children having the highest level of infection, and thereby most likely to be the source of infection for 
their teachers.  

3.6 Other aspects of direct protection – antibiotic prescribing 
As well as preventing influenza, influenza vaccination can have a broader effect on respiratory tract 
infection. Secondary bacterial and viral infections have been long associated with influenza 
infection,(41, 42) and influenza infection (A/H1N1pdmo09) has been associated with increased risk for 
invasive pneumococcal infection and pneumonia leading to general and paediatric hospital and ICU 
admission.(43)  

The potential impact of influenza vaccination on antibiotic use was estimated in study conducted in 
Africa. Based on a vaccine efficacy of 50% with 30% coverage in adults aged ≥65 years in South Africa 
or children aged 2–5 years in Senegal, it was estimated that influenza vaccination could avert more 
than 390 prescriptions per 100,000 population per year and at least 24,000 antibiotic prescriptions per 
year to children aged under 5 years by reducing the number of severe acute respiratory infections.(44) 

Reductions in antibiotic prescribing rates for respiratory tract infections in children aged 10 years or 
under and for adults were lower after the introduction of LAIV childhood influenza vaccination 
programmes in the UK in 2013, but these reductions (3% in children) also coincided with the 
introduction of the UK’s antimicrobial resistance strategy.(45) Nevertheless, a significant inverse 
association between increased vaccine uptake in preschool-age children (aged 2–3 years) and 
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antibiotic prescribing was detected at a general practice level: antibiotic prescribing was reduced by 
2.7% (95% CI 2.1–3.4%; p<0.0001) for every 10% increase in vaccine uptake.(45)  

3.6.1 Summary 

Influenza vaccination can help to reduce the risk of bacterial infections secondary to influenza and 
reduce the use of antibiotics to treat respiratory tract infections, particularly in young children and 
older adults.  

3.7 Conclusions – direct protection 
Influenza vaccination provides generally good direct protection to each vaccinated individual. For 
healthy children, particularly from the age of 2 years, and young healthy adults the level of protection 
is highest. To ensure a better protective response, more immunogenic influenza vaccines are likely 
required for older adults and adults with morbid obesity or other immunosuppressive conditions. Even 
when effectiveness against infection is reduced, standard influenza vaccines are still likely to provide 
attenuation of infection severity. 

Effectiveness is affected by vaccine type and match of the vaccine to the circulating strains, 
particularly when A/H3N2 strains are predominant. 

Although children can be infected by a range of respiratory viruses, for those living with the highest 
deprivation and those of Māori and Pacific ethnicity, influenza vaccination can help to reduce the 
burden of respiratory illness; hospitalisation, general practice or ED visits; and use of antibiotics to 
treat secondary infections. One recommendation to lessen this burden would be for funded influenza 
vaccine to be available for all Māori and Pacific people from 6 months of age.  

Vaccinating healthcare workers and teachers helps to reduce the impact of influenza on health and 
education services by reducing absenteeism due to sickness. 

4 Indirect Protection – reduction in community spread 

4.1 Community (herd) immunity 
Further to direct protection to the individual, vaccination can provide broader protection to close 
contacts of those who have been vaccinated and to the broader community. This is especially 
important to reduce the transmission of influenza virus to individuals in whom the vaccine may not be 
as effective, such as the elderly and those at high risk of severe influenza, and/or have a reduced 
immune response to the vaccine, such as immunocompromised people, or to infants too young to be 
actively vaccinated.  

4.1.1 Systematic reviews of indirect protection 

Friedman et al reported in a 2019 systemic review that they were unable to reach a strong conclusion 
demonstrating indirect protection (eg, within communities, households or for older or younger age 
groups) from influenza vaccination against a range of influenza outcomes and that the findings were 
heterogenous.(46) A range of factors impact on this, including coverage across the age groups; vaccine 
factors such as effectiveness, type of vaccine and strain matching; and also the inclusion in studies of 
non-confirmed influenza-like infections that may have been caused by other respiratory viruses. There 
was a suggestion, although not statistically significant, of a positive linear relationship between 
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estimated actual protection (calculated as % of direct VE x the difference between numbers of people 
immunised in a target group and in a target comparison group) and indirect vaccine effectiveness. 
Many of the included studies reported at least one outcome indicating that the immunisation of a 
target group (eg, primary school children) reduced influenza-related outcomes in another group (eg, 
older adults or older children).(46) 

A 2017 systematic review by Yin et al found that indirect protection was conferred in some but not all 
settings when children aged 6 months to 17 years were vaccinated against influenza.(47) Across 20 out 
of 30 included studies, the point-estimate indirect protection effectiveness (IPE) ranged from 4–66%. 
Much of the data was also heterogenous and lacked power to draw a firm conclusion. However, when 
looking at randomised controlled trials, where school-aged children were vaccinated, an IPE of 60% 
(95% CI 41–72%) was shown against laboratory-confirmed influenza in members of closely connected 
communities, and an IPE of 22% (1–38%) was shown against acute respiratory tract infection or ILI in 
household members of vaccinated preschool-aged children. Indirect protection against influenza 
mortality of the elderly was also seen by vaccinating school children who play a key role in 
transmission. Despite this, the review concluded the most effective way to prevent influenza was 
through annual vaccination at an individual level since unvaccinated individuals remained more 
susceptible than those vaccinated.(47) 

4.1.2 Protection of household contacts 

A prospective longitudinal study conducted over 8 years in the US found that although influenza 
vaccines may provide some indirect benefit, there is little evidence of indirect vaccine effectiveness 
within households after adjusting for potential confounders.(48) A reduction in influenza incidence 
observed in unvaccinated individuals in low or moderately vaccinated households was not statistically 
significant when compared with completely unvaccinated households, although, the total effect of 
vaccination in households with low or moderate coverage was larger than the direct vaccine 
effectiveness. Lower indirect effects were seen in schoolchildren than preschool or adult household 
members in low and moderately vaccinated households, suggesting that school-age children were not 
as well protected as other groups by the vaccination status of their close contacts. The authors 
concluded that the primary focus of vaccination should be direct protection, and indirect protection 
was a bonus not a necessity.(48) 

When influenza vaccine was administered in a school setting in Israel, a reduction in ILI was observed 
both among those vaccinated (by 60.5%) and their household members (by 27.5%).(21) As described 
above, in the retrospective cohort study across nine schools in Tel Aviv, self-reported ILI in children 
vaccinated at school in the second grade (age ~8 years) and their households was compared with their 
peers who did not receive offered vaccine and with those in the third grade (~age 9 years) who were 
not offered vaccine as a part of the school-based programme. The rate of ILI among household 
members was higher for unvaccinated children (35.4% vs 25.0%; rate reduction 27.3%; p = 0.03) in the 
second-grade children offered vaccination. The household reports of ILI reduced by 22.9% for the 
entire second-grade cohort (52.8% vaccinated) compared with the third-grade cohort not part of the 
programme (12.7% vaccinated).(21) Note that there was also a higher level of vaccine uptake in 
household members in the children who had been vaccinated at school (56% vs 20.6%), so the 
protection seen in households was not solely due to indirect protection. 
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4.1.3 Community protection via school-based vaccination 

The role of mass vaccination of schoolchildren in providing protection to the elderly and young 
children was reviewed by N Sugaya.(49) In Japan from the mid-1970s to late 1980s, annual influenza 
vaccination of schoolchildren (aged 6–15 years) was obligatory, and the level of coverage ranged from 
50–85%. Elderly people essentially remained unvaccinated. In 1987, new legislation allowed parents to 
decline vaccination, the coverage fell and in 1994 the mass vaccination of schoolchildren was stopped. 
Since 2001, most vaccine doses have been used to vaccinate elderly, young children and patients with 
underlying chronic disease. The reasons cited for discontinuing mass vaccination was a lack of 
evidence that vaccination of schoolchildren had limited the spread of influenza in the community, 
reports that the vaccine had low effectiveness, and a loss of public confidence in vaccine safety and 
effectiveness.  

However, although not recognised at the time in Japan, there was evidence of indirect protection 
during the mass vaccination campaign. Excess mortality due to influenza and pneumonia of the elderly 
decreased during this period: the schoolchild vaccination programme was found to have reduced 
adjusted mortality by 36% (95% CI 17–51%) in Japanese seniors, which corresponded to 7.5 (2.8–14.4) 
deaths per 100,000 averted by annual vaccination of children.(50) This was compared with the US, in 
which influenza-related mortality remained unchanged despite vaccination of the elderly 
population.(49, 50) Younger children were also shown to be indirectly protected against influenza 
complications during the period of mass vaccination of schoolchildren. Younger siblings were 
protected against influenza-associated encephalopathy – a complication seen most frequently in 
Japanese children aged 1–4 years due to an underlying genetic susceptibility. A sudden increase in 
encephalopathy case numbers (to 100 deaths per year from 1995-1999) was not at the time 
recognised as being associated with discontinuation of the mass vaccination programme. Peaks in all-
cause mortality rates among younger children observed in the 1990s coincided with winter peaks in 
pneumonia and influenza mortality rates, similar to those seen among elderly people. Sugaya 
concluded that direct protection provided by influenza vaccine alone was not sufficiently effective in 
preventing influenza and influenza-associated complication in the elderly. Indirect protection provides 
greater protection to elderly and high-risk patients, and vaccination of schoolchildren can provide a 
layer of protection to higher risk groups.(49) Additionally, as seen during the A/H1N1 pandemic in NZ, 
school outbreaks can act as amplifiers for community epidemics.(49, 51) 

Following the introduction of LAIV to the National Vaccination Programme in the UK for preschool and 
schoolchildren aged 5–13 years via a school-based programme, indirect protection was observed in 
other age groups. In the 2015/16 season, vaccinating school-aged children was associated with fewer 
ILI general practice consultations and swab positivity in both primary school age and younger children 
under 5 years in pilot areas compared with non-pilot areas. Significant indirect effects were also seen 
in the wider population from the age of 17 years with 63% estimated risk reduction in adjusted 
cumulative ILI and 48% reduction in influenza-positive swabs, compared with non-pilot areas. (22) 

School-based influenza vaccination programmes (with LAIV) in Autumn 2005 directly reduced school 
absenteeism in elementary schools (children aged 5–11 years) during an influenza outbreak in Carroll 
County, Maryland US. With a 44% vaccination coverage, school absenteeism declined from 1.8% in 
2001-05 seasons to 0.6% in 2005/6 season. An indirect effect (from 1.8% absenteeism to 0.3%) was 
also seen in neighbouring high schools (children aged 14–18 years); a similar trend was seen in middle 
schools (children aged 10–14 years).(52) 
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Vaccination of schoolchildren just prior to and during the A/H1N1pdm09 pandemic in Maine, US, in 
2009 was shown to have modest overall and indirect effects on daily absenteeism of all students 
(relative reduction 82%; 95% CI 6.5–9.9%), unvaccinated students (5.7%; 4.2–7.3%) and teachers 
(8.7%; 1.3–19%).(53) 

4.1.4 Modelling the impact of childhood influenza vaccination 

A modelling study to estimate the public health outcomes over 10 years (2014–2023) in Belgium found 
direct and indirect benefits of vaccinating healthy children aged 2–17 years with LAIV. Based on 
vaccination coverage of 75% for those aged 2–11 years and 50% for those age 12–17 years, 333,300 
cases of symptomatic influenza were predicted to be averted per year (213,000 adult cases/year) 
based on an average total population of 11.4 million. However, even with 90% coverage, vaccinating 
only 2–5-year-olds generated direct but not indirect protection. Targeting all children averted twice as 
many high-risk cases as targeting high-risk children only (8,485 vs 4,965/year with 75% coverage).(54) 

Consistently high levels of vaccination coverage among pre-school children in the UK was predicted to 
have the potential to benefit both those vaccinated and the wider community in the long-term against 
influenza.  By vaccinating children aged 6 to under 24 months, the age-structured model predicted 11–
21% reduction in influenza A and 25–35% reduction in influenza B incidence, overall. For vaccination of 
those aged 6 to under 60 months, a 22–39% direct reduction and 44–69% corresponding reduction in 
the population overall was predicted; and for vaccination of those aged 6 months to 16 years the 
reductions were predicted to be 65–97% and 85–96%, respectively. It was noted that these findings 
were sensitive to vaccine effectiveness in children aged <24 months and the assumptions made about 
contact patterns.(55) 

A dynamic transmission model (which stratifies the population by infection status: susceptible, 
exposed, infectious, recovered, vaccinated) found that vaccinating 50% of children aged 2–18 years 
(with LAIV; this group made up 20% of the total population in 2010) could reduce the estimated 
number of influenza-related general practice consultations, hospitalisations and deaths by up to 
95%.(56) Vaccinating just 50% of 2–18-year-olds was predicted to prevent 2.3 million influenza 
infections per year (more than 80% reduction over 15 years) in those vaccinated and a further 
three million via herd immunity, on average.(56) Similar gains were predicted having high vaccination 
coverage (80%) of 2–4-year-olds as low uptake (10%) across all children.(56) However, another UK-
based model simulating a national influenza outbreak in England found that vaccinating both primary 
and secondary school children was the most cost-effective policy and would eliminate influenza 
transmission for a particular season, but not by vaccinating only one group.(57)  

Although routine influenza vaccination of children has been predicted to reduce influenza-associated 
medically-attended acute respiratory infection among all age groups, the impact was shown to be 
much lower than previously predicted according to a German modelling study using a 
phenomenological transmission rate (taking into consideration clustering of spread and reactive 
behaviour changes during an epidemic).(58) It found that by vaccinating primarily older adults over ten 
seasons, four million ARI could be prevented (8.6% reduction compared with no vaccination) and the 
number-needed-to-vaccinate (NNV) was 37.1 to prevent one ARI. Additional vaccination of children 
aged 2–10 years (at 40% coverage) would lead to an overall ARI reduction of 17.8%, mostly through 
indirect protection, and the NNV was reduced to 20.(58) 



 Influenza vaccination – a review of evidence 

Immunisation Advisory Centre | August 2022   20 | P a g e  
 

A Dutch epidemiologic study argued that by vaccinating young children, an age shift in infection 
dynamics is likely to be observed, indicating that the indirect impact of vaccinating children on the 
elderly is limited.(59) Using a dynamic transmission model, it predicted a smaller impact and more 
variability in the infection attack rate, firstly because, while influenza infections in young children are 
reduced, after years of vaccination they would increase as these children became young adults with 
limited natural immunity, which can drive an epidemic; secondly, after a mild influenza season, the 
proportion of susceptible individuals increases to result in a peak of cases the following year.(59) 

4.1.5 Conclusion – community immunity 

The clearest evidence for protection against influenza comes from individual vaccination. Direct 
protection is moderately effective at preventing influenza in children. However, older people and 
those with significant medical conditions are less likely to have a good immune response to the 
current subunit influenza vaccines and therefore tend to get less direct protection. Several 
mathematical models have predicted that by introducing age-group population influenza vaccination 
of preschool and school-age children both direct and indirect benefits are likely. While the outcomes 
are mixed, overall, the best age to gain indirect benefits is likely to be primary school age. There is 
some evidence that by universally vaccinating school-age children there are benefits to household 
members and the wider community, such as reduction in excess mortality of the elderly and influenza-
associated complications in younger siblings, thereby providing an additional layer of protection to 
those for whom direct influenza vaccination is less effective.  

4.2 Ring-fencing protection for individuals 
Due to lower vaccine effectiveness in older adults, those with significant medical issues and infants, 
layers of protection are required to reduce the spread of influenza from healthy individuals to those 
most at risk of severe illness. Vaccinating individuals who live or work alongside elderly people, such as 
health workers and residential care workers, provides indirect protection. 

4.2.1 Vaccination of healthcare workers 

Generally, healthcare workers have a better immune response to influenza vaccination than their 
patients, especially those who are young and healthy compared with their elderly or 
immunocompromised patients. Depending on their work setting, they may also be at increased risk of 
exposure to patients infected with influenza.  

An Italian study reported that nosocomial outbreaks and staff shortages resulted from around 20% of 
healthcare workers being infected with influenza each year, and despite this, that influenza vaccine 
coverage remained low. Over the course of the study, influenza vaccine coverage decreased 
significantly from 13.2% to 3.1%. Over the same period, an associated increase in frequency of 
nosocomial influenza in hospitalised patients from 0.11% to 0.57% was shown (adjusted odds ratio of 
0.97; 0.94-0.99).(60) 

Conclusion: Vaccination of healthcare workers reduces the risk of nosocomial infection within 
hospitals. As influenza vaccine coverage declines in healthcare workers, the frequency of nosocomial 
influenza hospitalised patients was shown to double.  

Household vaccination to protect the vulnerable may be effective, but requires good implementation. 
Positive recommendations from health professionals can help raise awareness and improve vaccine 
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uptake amongst family members to provide added protection to children and other individuals at high 
risk from influenza.  

4.3 Conclusion - indirect protection 
Direct protection from individual vaccination is the best option, however, an extra layer of protection 
for high-risk individuals and for the whole community, can be gained by population-wide influenza 
vaccination. Children are known spreaders of influenza and drivers of influenza epidemics, passing the 
infection within their homes and among their peers. Encouraging vaccination of household members, 
older siblings and school teachers can help to minimise the impact of an influenza outbreak on the 
community, especially for younger siblings, people of all ages with underlying medical conditions or 
learning disabilities, and older family members at increased risk or less able to respond to the available 
vaccines. 

5 Influenza vaccine uptake – reducing equity gaps in target groups. 

Despite young children (aged under 5 years) and very young children (under 2 years) being at 
increased risk for influenza complications, uptake of influenza vaccine is less than that for scheduled 
vaccines. A nationally-representative study in the US examining provider-verified data found that 
around 71% of children aged 6—23 months were up-to-date on routinely-recommended vaccines but 
only 33% had received recommended influenza vaccine by their second birthday; 44% had hidden 
vulnerability to influenza.(61)  

5.1 Improving vaccine uptake via funded vaccine for children 
Funded influenza vaccination for all children in Australia improved the uptake by around four times 
(from 5% in 2015 to 20% in 2018) for children aged under 5 years through general practice.(62) The only 
exceptions were in Western Australia, where influenza vaccine was already funded, and the Northern 
Territory where funding started later in 2019 and community health services deliver a high proportion 
of vaccinations. Prior to universal funding, children aged under 5 years in the wealthiest areas were 
most likely to receive vaccine but children in these areas also benefited the most when funded vaccine 
was introduced. The increase in coverage from 2017 to 2018 was greater in the most advantaged 
areas than in least advantaged areas, but was not considered related to individual socioeconomic 
levels, as vaccine was accessible to all children. This suggested a further targeted approach would be 
required to promote influenza vaccine in the least advantaged areas.(63, 64) Funding influenza 
vaccination for children from the age of 6 months to less than 5 years led to an almost five-fold 
increase in vaccine uptake of influenza vaccine in the target age group, and appeared to have flow-on 
effects on vaccine uptake for older children and their caregivers.(62) 

5.1.1 Number needed to vaccinate 

A systematic review in 2018 by Jefferson et al found that to prevent one case of laboratory-confirmed 
influenza five children aged 3–16 years would need to be vaccinated with IIV and 12 would need to be 
vaccinated to prevent one case of ILI.(14) 

As reviewed by Tanner et al in 2021, in the UK children are recommended to receive LAIV (or IIV if LAIV 
is contraindicated), adults aged from 65 years to receive adjuvanted TIV, and adults with comorbidities 
to received QIV. Although there is moderate effectiveness, vaccination of higher risk groups is still 



 Influenza vaccination – a review of evidence 

Immunisation Advisory Centre | August 2022   22 | P a g e  
 

considered to be beneficial.(25) Table 4 below shows a summary of the number of people needed to be 
vaccinated to protect against influenza. 

Table 4. Summary of the number needed to treat (NNT) with the influenza vaccine in 
different age groups to protect against influenza (Tanner et al, 2021, open access) 

 

5.2 Vaccination coverage of household contacts 
Vaccination of household contacts and caregivers of children at high risk from influenza was found to 
be suboptimal in Greece. Two qualitative studies observed influenza vaccine coverage of caregivers 
and household contacts of children with asthma and chronic heart disease. During the 2018/19 
influenza season, one study showed that only around 50% of children with controlled, mild-moderate 
asthma were vaccinated, and in their households, 80% of their parents and 76% of siblings were 
unvaccinated. There was better vaccine coverage for other adults living with the family, such as 
grandparents.(65) The second study found that during the influenza seasons pre- (2019/20) and during 
COVID-19 pandemic (2020/21), influenza vaccine coverage of children with chronic heart disease was 
65%, 34% for their fathers and 26% for their mothers. Of the children in the study population, 43% had 
unvaccinated siblings and 79% had unvaccinated adults in their household. There was no statistical 
difference in coverage before or during the COVID-19 pandemic.(66) For both of these studies, the 
reasons given for not being vaccinated were a lack of advice to receive the vaccine, lack of awareness 
of risk of infection and transmission, and concerns around vaccine safety or effectiveness. 

5.3 Vaccination coverage during pregnancy 
As shown in 2018 and 2019 in NZ (see Section 2), a high burden of influenza in infants provides strong 
evidence that improvement in vaccination uptake in pregnancy is a priority to protect the youngest 
infants via passive protection. Based on available data, the uptake of influenza vaccination during 
pregnancy was found to be 30.8% (95% CI 30.4–31.3%) in 2018 in New Zealand. This coverage is lower 
than reported in studies from other countries, including Australia, Ireland and the US in 2017-2019. 
The odds of receiving influenza vaccine were less for Māori and Pacific women (OR: 0.69, 95% CI 0.97-
0.71 and 0.90, 0.87-0.94, respectively). Likelihood of being vaccinated during pregnancy increased 
with age, lower deprivation and when antenatal care was provided by a general practitioner or 
obstetrician compared with midwife. These data clearly show an equity gap for Māori, Pacific and low 
socioeconomic status mothers to receive influenza vaccination.(67) More detailed analysis of 
vaccination status by access, education, health, housing and income deprivation also showed the 
equity gap in uptake of influenza and pertussis vaccination in pregnancy was increasing with time.(68)  
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5.4 Summary 
 Universally funded influenza vaccination for young children improved the uptake of 

influenza vaccination in Australia, including in older age groups, but the level of coverage 
remained below that of the routine vaccinations – as also seen in the US. 

 The number of children who need to be vaccinated to prevent one influenza case is 
considerably less than that required to prevent infection in adults (estimated in the UK to 
be five children vs 71 healthy adults).  

 Vaccination of household contacts, particularly siblings and parents, of children at risk 
from severe influenza also needs to be encouraged.  

 Uptake of influenza vaccination in pregnancy is low in NZ and strongly affected by inequity 
gaps in Māori and Pacific people, and those living with deprivation. 

 Consideration needs to be given as to how and where vaccine is accessed; targeted 
approaches are likely to be required in areas of high deprivation. 

 

6 Vaccine types and brands 

The influenza vaccine brands available during the 2021/2022 or 2022 influenza seasons in Australia, 
Europe and UK, and the US and Canada are listed in Table 5. All are quadrivalent (or tetra) influenza 
vaccines (QIV). 

Table 5. Influenza vaccine brands and types used internationally 

Vaccine type Abbreviation Indicated age  Brand name Manufacturer 

Egg-based QIVe from age 6 months Afluria Quad  Seqirus 

Vaxigrip Tetra  
Sanofi 

FluLaval Quadrivalent GSK  

Fluarix Tetra / Quadrivalent GSK 

Fluzone Quadrivalent / 
FluQuadri 

Sanofi 

Influvac Tetra  Mylan 

Cell-based QIVc from 2 years Flucelvax Quad / Tetra Seqirus 

Recombinant QIVr from 18 years Flublok Quadrivalent / 
Supemeteck 

Sanofi  

Adjuvanted aQIV from 65 years Fluad Quad Seqirus 

High dose HD-QIV from 65 years Fluzone High-dose Quad Sanofi 

Live attenuated LAIV age 2-49 years, 
intranasal 

FluMist Quadrivalent / 
Fluenza Tetra 

AstraZeneca 
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6.1 Egg-based and cell-based inactivated influenza vaccines 
Influenza viruses used for inactivated influenza vaccines are traditionally replicated in hens’ eggs, the 
purified virus is killed and the virion is split (split virion vaccine) or the haemagglutinin antigens are 
extracted (subunit vaccine). Requiring vast quantities of eggs, considerable resources and taking 
several months, during the manufacture process of egg-based influenza vaccines the replicating virus 
can mutate resulting in the vaccine being less well matched to the predicted circulating strains.  

More recently, some influenza vaccines contain viruses replicated and cultured in mammalian cell-
lines (eg, the canine kidney cell line, MDCK). The advantage is that large volume cell culture can 
produce virus more efficiently than egg-based production and the risk for mutations occurring is 
reduced. Another advantage is that cell-based influenza vaccine are free from egg proteins (although it 
should be noted that levels of ovalbumin are extremely low in modern egg-based influenza vaccines 
and those used in NZ are no longer considered a risk to those with egg allergy). 

Both technologies rely on having a live sample of the virus (a candidate vaccine virus) to start 
production. 

6.2 Recombinant influenza vaccines 
Influenza virus surface antigens, primarily haemagglutinin (HA), can be made synthetically using 
recombinant DNA technology. These provide the best fit to predicted strains. Recombinant influenza 
vaccines have higher haemagglutinin levels than standard vaccines, but unlike the split virion vaccines, 
do not contain any neuraminidase.(69) This type of vaccine may be less suitable for use in children, 
since they have been shown in the SHIVERS study in NZ to respond predominantly to the 
neuraminidase antigen.(11) Antibodies against neuraminidase have also been found to prevent viral 
shedding from infected cells and may play an important role in controlling viral spread.(70) QIVr are 
likely to be of greatest benefit for direct protection of older adults than for providing indirect 
protection. 

6.3 Adjuvanted and high-dose influenza vaccines 
Due to immunosenescence in older age and immature immune systems in infants, the immunogenicity 
of influenza vaccines needs to be enhanced for use in these groups. The adjuvanted influenza vaccine 
available in New Zealand, FluAd Quad, contains a squalene-based oil-in-water emulsion adjuvant 
(designated MF-59) that enhances the innate immune response and amplifies antigen uptake by 
antigen presenting cells. This type of influenza vaccine has been in commercial use since 1997 and has 
a good safety record. Clinical trials with adjuvanted influenza vaccine have also been conducted in 
young children aged 6–72 months.(71) 

An alternative to adjuvanted vaccines is to use higher doses of antigen. High-dose influenza vaccines 
are available in some countries for adults aged 65 years and over. One advantage of using adjuvant 
over high dose formulations is the ability to use reduced quantity of antigen for rapid accessibility of 
vaccine in the case of an influenza pandemic.(72) 

A retrospective study conducted during the 2019/2020 influenza season found a relative effectiveness 
of adjuvanted TIV (aTIV) against influenza-related medical encounters of 27.5% ((95% CI 24.4–30.5%) 
versus egg-based TIV, and 13.9% (10.7–17%) versus high dose TIV (HD-TIV) in adults aged 65 years or 
over.(73) 
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Since there are no head-to-head studies, in 2021 Coleman et al compared vaccine effectiveness of 
adjuvanted vaccine with the vaccine effectiveness of standard TIV or QIV or no vaccination in a 
systematic review. They found that adjuvanted TIV (aTIV) improved vaccine effectiveness in adults 
aged 65 years or older (pooled estimate for relative effectiveness of 13.9% (4.2–23.5%)  and 13.7% 
(3.1–24.2) against influenza-related medical encounters compared with TIV and QIV, respectively).(74) 

During an A/H3N2 predominant season, a clinical trial comparing aTIV with standard TIV in nursing 
home settings in the US, with mean age of 79 years, reported that, while respiratory hospitalisation 
rates were similar in both groups, there were significant reductions in all-cause hospitalisations 
(unadjusted HR 0.94; 95% CI 0.87-1.0) and pneumonia/influenza hospitalisations (unadjusted HR 0.79; 
0.65-0.96).(75) 

A systematic review and meta-analysis by Lee et al in 2021, including studies of over ten consecutive 
influenza seasons, found that HD-TIV were more effective than standard dose TIV or QIV against 
influenza and influenza-associated complications regardless of strain and antigenic match in adults 
aged from 65 years. HD-TIV was 11.7% (95% CI 7.0–16.1%) more effective (rVE) against influenza, 8.4% 
(5.7–11.0%) against all-cause hospitalisation and 39.9% (18.6–55.6%) against pneumonia/influenza 
mortality.(76) 

There is limited evidence showing a difference between aTIV and HD-TIV against influenza-related 
medical encounters. The Coleman meta-analysis found the pooled estimate of relative vaccine 
effectiveness 2.8% (-2.9 to 8.5%) for aTIV compared with HD-TIV.(74) Gartner et al concluded from a 
2022 European-based meta-analysis that either an adjuvanted or a high dose influenza vaccine was 
preferred over standard TIV in older adults.(77) 

6.4 Live attenuated influenza vaccine 
Live attenuated influenza vaccine (LAIV) contains cold-adapted influenza virus that replicates at lower 
temperatures found in the nasal passages. It is administered via intranasal spray and generates both 
mucosal and systemic immunity, including broad cellular immunity. This vaccine is not yet approved 
for use in New Zealand. 

 

7 International recommendations for high-risk groups 

The following provides a comparison between the groups funded and/or recommended influenza 
vaccine in NZ with other countries to identify any groups that differ. For a summary see Table 6. 
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Table 6.  International influenza vaccine recommendations (2021 and 2022 seasons) 

Country QIV LAIV Adjuvanted or high dose 
 age group comments age group age group comments 

New Zealand All aged 3 – 12 years limited to 2022 season Not available ≥65 years aQIV, not funded 

 All Māori or Pacific peoples 
aged from age 50 years 

    

 All aged from 65 years     

 Aged from 6 months funded for certain medical 
conditions and in pregnancy 

   

Australia 
2022 season 

All aged 6 months – 5 years funded Not available   

All ATSI people aged from 6 
months 

funded ≥60 years 
≥65 years 

HD-QIV 
aQIV 

All aged ≥65 years funded ≥65 years aQIV 

Ages 5 – < 65 years funded for certain medical 
conditions and in pregnancy  

  

Canada All infants 6–23 months     

Children aged 2–17 years 
with immunocompromise or 
severe asthma 

unless LAIV is not contraindicated Children aged 2-17 years   

18-64 years  18–59 years ≥65 years HD-QIV, aQIV or QIVc 

Pregnant     

HCW QIV not LAIV    

Ireland from 6 months  24 months to <18 years ≥65 years aQIV 

UK  All infants 6m - <2 years 
All aged ≥2 years 

QIVe funded 
QIVc, if LAIV contraindicated 

all children age ≥2 years all adults aged ≥65 years aQIV 
QIVr or QIVc 

At-risk adults 18-64 years 
Pregnant 
All adults aged 50-64 years 

QIVc or QIVr 
(or QIVe, if other options 
unavailable) 

   

Abbreviations: QIV - Quadrivalent inactivated influenza vaccine; QIVc – cell-based; QIVe – egg-based; QIVr – recombinant; LAIV – live attenuated influenza vaccine; ATSI – Aboriginal Torres 
Strait Islander peoples 
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7.1 United Kingdom (UK) 
In the UK, different types of influenza vaccine are available and recommended to different groups, 
namely, egg-based, cell-based, recombinant, adjuvanted inactivated influenza vaccines and live 
attenuated influenza vaccines (see Table 7).(78) Additionally, for the 2022/23 season,  Joint 
Committee on Vaccination and Immunisation recommends aQIV, HD-QIV (not yet available in the 
UK) or recombinant QIV for those aged ≥65 years. For at-risk groups and in pregnancy, JCVI 
recommends recombinant or cell-based QIV over egg-based QIV.(79) 

Table 7. Recommendations for the use of inactivated influenza vaccines in the UK in 
2021/2022 (source: Public Health England [now UK Health Security Agency]) 

 

Risk groups identified in the UK that differ from New Zealand:(78, 80) 

• all children aged 2 to <16 years, in particular children hospitalised for LRT disease 
• those aged 6 months to 50 years at clinical risk (see Table 8) 
• those aged ≥50 years [this age group is now included for Māori and Pacific adults] 
• those in long-stay residential homes 
• carers 
• close contacts of immunocompromised individuals. 

 
All frontline and healthcare workers (HCWs) are expected to have an influenza vaccination to protect 
those they care for. 

The eligibility groups generally align with the NZ programme. Epilepsy is not stipulated but, unlike 
New Zealand, includes those who are clinically vulnerable with learning disabilities and those 
morbidly obese (BMI ≥40 kg/m2). See Table 8.(80) 
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Table 8. Clinically at-risk groups recommended to be offered influenza vaccine in the UK, 
2021/2022 (Source: Green Book chapter 19) 
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7.2 United States (US) 
There are a range of influenza vaccines available in the US with recommendations for each.(81) Those 
at increased risk align generally with the risk groups in NZ for medical conditions (with the addition 
of morbid obesity BMI≥40). Other groups also include postpartum period of 2 weeks after 
pregnancy, those who live in nursing homes or long-term care facilities, racial and ethnic groups 
(non-Hispanic Black, Hispanic and Latino, American Indian and Alaska Native people), and all children 
under 5 years (with those under 2 years at highest risk of severe complications).(82) Vaccines are not 
funded in the US, so broader recommendations and a range of types of vaccine are available, with 
different recommendations for each vaccine type. The Advisory Committee for Immunization 
Practices has recommended adjuvanted, high dose or recombinant QIV for those aged over 65 years 
for the 2022/23 season (CDC ACIP meeting 22 June 2022). 

7.3 Canada 
Influenza vaccination is recommended (QIV and LAIV) for everyone from age 6 months.(83) Groups 
highly recommended influenza vaccination include: 

• chronic health conditions; additional conditions not included in NZ for adults and 
children are: 

o anaemia or haemoglobinopathy 
o obesity (BMI ≥40 or children ≥95 percentile). 

• All children aged 6–59 months 
• People of any age living in residential nursing homes or chronic care facilities. 
• Indigenous people. 
• People capable of transmitting infection: 

o healthcare workers and other care providers 
o household contacts of those at high risk (including infants <6 months and of 

those expecting a newborn during influenza season) 
o those providing regular care to children aged 0 – <5 years (in or out of home) 
o those who provide services within closed settings (such as cruise ship crew).  

• Other people who provide essential community service 
o first responders 
o corrections workers. 

• Those who are in direct contact with poultry infected with avian influenza during culling 
operations.  

• Adults aged over 65 years are recommended but not funded HD-QIV. 

The Province of Ontario is the only province with a Universal Influenza Immunization Program (UIIP) 
in which publicly funded influenza vaccine is available to everyone who lives, works or attend school 
in Ontario aged 6 months and over. Pharmacies approved to provide this program can administer 
influenza vaccine to individuals aged 2 years and over.  

7.4 Ireland 
Additional groups recommended and funded influenza vaccination in Ireland include children aged 
2–17 years (LAIV), people who are morbidly obese, residents of nursing homes and other long stay 
facilities, healthcare workers, household contacts and out-of-home caregivers of people with 
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underlying chronic conditions or Down syndrome, and people who are in regular contact with pigs, 
poultry or waterfowl.(84) 

Since 2016, Ireland has had a Peer Vaccination Programme for health workers employed by Health 
Service Executive (HSE) to ensure widespread HCW vaccination through local peer vaccination and 
occupational health vaccination providers.(85) 

7.5 Australia 
Influenza vaccination is recommended for everyone from 6 months of age. It is funded for all 
children aged 6 months to <5 years and adults aged 65 years. Funded vaccine is also available for 
people aged 5 to <65 years who are: Aboriginal and Torres Strait Islander, have certain medical 
conditions (see Table 9) or are pregnant.  The medical conditions eligible for funded influenza 
vaccine are like NZ. Adjuvanted QIV is preferred over standard vaccine for those aged ≥65 years; 
where available, there is no preference between adjuvanted or high dose vaccine in this age 
group.(86) For 2022 season, cell-based QIV is available from the age of 2 years. See Table 10 for 
vaccines available in Australia. 

Table 9. Medical conditions eligible for publicly funded vaccination under Australian NIP 
(source: ATAGI) 

 

Table 10: Seasonal influenza vaccines registered and available for use in Australia in 2022, 
by age (source ATAGI) 
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