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ABSTRACT

We used primary and linked secondary healthcare data to investigate the incidence of clinically
diagnosed influenza/influenza-like-illness (ILI) by ethnicity in England from 2008-2018. We identified
higher incidence rate ratios for influenza/ILI among South Asian (1.70, 95% Cl 1.66-1.75), Black (1.48,

1.44-1.53) and Mixed (1.22, 1.15-1.30) groups compared to White ethnicity.
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People from ethnic minority backgrounds are represented disproportionately among patients with
severe COVID-19. Recent research has found people of Black and South Asian ethnicity have increased
risk of SARS-CoV-2 infection, COVID-19-related hospitalization and death, independent of deprivation,

occupation, household size, and underlying health conditions(1,2).

The COVID-19 pandemic has reinforced the importance of seasonal influenza vaccination. By preventing
influenza-related hospitalization, vaccination can minimize the risk of hospital-acquired COVID-19 (co-)
infection for these individuals and reduce health service pressures, particularly the need for isolation of

patients with respiratory symptoms awaiting COVID-19 test results.

In the UK, influenza vaccine is routinely recommended for adults aged >65 years, or people <65 years
with underlying health conditions. These recommendations formed the basis of the original guidance to
identify patients at moderate- and high-risk of COVID-19. Influenza vaccine recommendations were
expanded for the 2020/21 season to include all adults >50 years(3). However, vaccine uptake among
clinical risk groups is low, particularly for Black and Mixed Black ethnic groups(4). In addition, people of
non-White ethnicity have higher risk of severe outcomes following influenza infection(5,6). It is unclear
whether this is driven by the risk of infection or complications, with most research focused on distal

outcomes rather than initial infection risk.

Here we investigate the incidence of influenza and influenza-like-iliness (ILI) by ethnicity from 2008-2018

among people not eligible for routine influenza vaccination, to consider disparities in infection risk.

METHODS

We conducted a retrospective cohort study using anonymized primary care data from the UK Clinical
Practice Research Datalink (CPRD) GOLD and Aurum databases(7,8) with linked secondary care data

from the Hospital Episodes Statistics Admitted Patient Care (HES APC) database and death data from the
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Office for National Statistics. The data include diagnoses, prescriptions, immunizations and

demographics.

We included adults aged 40-64 years registered at a CPRD contributing practice between 01/09/2008
and 31/08/2018. We excluded patients with a health condition indicative of influenza vaccination
eligibility (Supplementary Table 1), and those who had ever received pneumococcal vaccination, or
influenza vaccination in the 12 months before baseline. Follow-up started at the latest of 12 months
after current registration, up-to-research-standard (GOLD only), 40" birthday, or 01/09/2008. Follow-up
ended at the earliest of; a new diagnosis of a condition conferring eligibility for vaccination,
pneumococcal or influenza vaccination, death, transfer out, the practice’s last data collection, 65th

birthday, or 31/08/2018.

Self-reported ethnicity was captured in CPRD and supplemented with HES APC if missing in CPRD. We
grouped ethnicity into the five and 16 census categories of White (British, Irish, Other White), South
Asian (Indian, Pakistani, Bangladeshi, other Asian), Black (African, Caribbean, other Black), Other
(Chinese, all other), and Mixed (White and Asian, White and African, White and Caribbean, Other

Mixed).

Influenza/ILl infection was identified from diagnostic codes in CPRD and HES APC. In a second analysis,
we expanded our outcome definition to acute respiratory infection (ARI), additionally including codes
for pneumonia, acute bronchitis, or other acute infections suggestive of lower respiratory tract

involvement (all codes listed here, DOI: awaiting).

We calculated crude annual infection incidence rates by ethnic group with age- and sex-stratification.
Multivariable Poisson regression models with random effects, to account for multiple infections in the
same patient, were used to estimate any ethnic disparities in infection risk. Our main analysis adjusted

for age, sex, and influenza season/year. A second model additionally adjusted for region of residence
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and socioeconomic status (based on patient-level Townsend score quintiles), which may both confound

and mediate an association between ethnicity and infection.

RESULTS

Our cohortincluded 3,735,308 patients (Supplementary Figure 1), of whom 87.6% were White
(n=3,271,115), 5.2% South Asian (n=196,262), 4.2% Black (n=157,075), 1.9% Other (n=69,440), and 1.1%
Mixed (n=41,416) (Supplementary Table 2). We excluded 511,682 (12.0%) patients with no recorded
ethnicity; this group had longer follow-up, fewer consultations and were more likely to be male than the
included study population (Supplementary Table 2). 16-category ethnicity was known for 3,035,689 of
the cohort (with HES ethnicity breakdown beyond white and mixed not available), of whom 76.3% were
White British, 0.9% Irish, 7.7% Other White, 2.6% Indian, 1.3% Pakistani, 0.4% Bangladeshi, 2.2% Other
Asian, 2.8% African, 1.5% Caribbean, 0.9% Other Black, 0.7% Chinese, and 1.5% Other (Supplementary
Table 3). Non-White populations were younger and resided in more deprived areas than the White

population, while a higher proportion of the White population were obese.

We identified 102,316 influenza/ILI episodes recorded among 94,623 patients, and 560,860 ARI episodes
among 421,349 patients. The rate of influenza/ILI was highest in the South Asian group (9.6 per 1,000
person-years) followed by the Black group (8.4 per 1,000 person-years) (Figure 1, Supplementary Table

4). In all ethnic groups the influenza/ILI rates were higher in women than men and decreased with age.

After adjustment for age, sex and year, the incidence rate ratio (IRR) for influenza/ILI was higher for
South Asian (1.70, 95% Cl 1.66-1.75), Black (1.48, 95% Cl 1.44-1.53), and Mixed (1.22, 95% Cl 1.15-1.30)
groups compared to the White group (Figure 2, Supplementary Table 4). When broken down into the 16
categories, the IRR for influenza/ILI was higher in all groups included in the South Asian, Black and Mixed
broad ethnic classifications, with the highest IRR in the Bangladeshi group (2.26, 95% Cl 2.05-2.49). After

additional adjustment for deprivation and region, results remained similar.
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For ARI, the IRR was higher in the South Asian group (1.07, 95% Cl 1.05-1.09) when compared to the
White group, but lower in the Black (0.81, 95% C| 0.80-0.83), Mixed (0.84, 95% Cl 0.81-0.88) and Other
(0.65, 95% ClI 0.63-0.67) groups. Using the 16 categories, the IRR for ARl was only higher for the Pakistani
(1.42,95% Cl 1.37-1.46) and Bangladeshi (1.41, 95% Cl 1.33-1.50) groups when compared with the

White British group.

DISCUSSION

We showed an increased rate of influenza/ILI among Black, South Asian and Mixed groups. Specifically,
those of Indian, Pakistani, Bangladeshi and African ethnicity had the highest rate compared to the White
British group. When using our broader outcome of ARI, we only found an increased rate in the South

Asian group with decreased rates in Black, Mixed and Other groups.

Our results suggest influenza infection risk differs between White and non-White groups. Such findings
are consistent with studies of other acute viral respiratory infections including those which investigated
the ethnic disparities in severe influenza outcomes, particularly during the 2009 H1IN1 pandemic(5,6) as

well as studies of COVID-19 infection risk and severe outcomes(1).

Our study was conducted among patients not eligible for vaccination, and so disparities cannot be
explained by differences in vaccine uptake or effectiveness: there are potentially even larger ethnic
differences in influenza incidence among those eligible for influenza vaccine due to inequalities in
chronic disease patterns. Since social mixing and household contact are important considerations for
influenza/ILI transmission our findings are relevant to the whole population. People of non-white
ethnicity tend to live in larger, multi-generational households with extended kinship and social
networks(9,10). Therefore, understanding ethnic disparities in respiratory infections across both high-

and low-risk populations remains important for preventing hospitalizations.
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Here we have presented results of a large population-based cohort study using nationally representative
data. Excluding patients eligible for influenza vaccination due to chronic medical conditions should have
reduced confounding. Nevertheless, our study may be impacted by some limitations. Under-diagnosis of
health conditions may differ by ethnicity, with people from some ethnic groups less likely to be excluded
from our study population but more likely to have an undiagnosed, and therefore unmanaged condition,
which may affect influenza risk. Ethnicity may be less well recorded in GP records for individuals without
a chronic condition requiring frequent consultation, but financial incentivization between 2006-2011
boosted completion in GP records. Using hospital data boosted the completeness of ethnicity recording
in our study population from 74% to 88%. Influenza infection in our study was based on clinical
diagnosis. Clinically identified influenza depends not only on healthcare attendance but also clinical
coding practices, both of which may be associated with ethnicity. However, our results are consistent
with other studies which used laboratory-confirmed measures of acute viral respiratory
infections(1,5,6). Our differing results for influenza/ILI and ARI outcomes may be attributable to the lack
of specificity of ARI codes for influenza. We excluded individuals with known risk factors for influenza, it

may be that other conditions are relevant risk factor for ARI generally.

Ethnic inequalities in the incidence of respiratory infections could arise because of differences in risk of
exposure, driven by factors such as occupation and household composition(11), as well as inequalities in
access to care. We excluded children who are a key driver for influenza transmission; examining ethnic
inequalities for infection risk in children is an area for future research. Unequal access to treatments will

also affect the likelihood of adverse outcomes after infection.

The COVID-19 pandemic has highlighted ethnic inequalities in infection risk, which our study found are
also present for influenza. This reinforces the urgency of addressing lower influenza vaccine uptake
among minority ethnic groups, which could be combined with public health interventions to promote

equal uptake of COVID-19 vaccination(12).
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Figure 1. Overall, age- and sex-stratified annual incidence rates for influenza / influenza-like-iliness by
ethnic group
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Acute respiratory infection

Ethnic Ethnic

qroup IRR {95% CI) group IRR {95% CI)
White White

All White (ref) * 1.00 (1.00, 1.00) All White (ref) * 1.00 (1.00, 1.00)
British (ref) +* 1.00 (1.00, 1.00) British (ref) * 1.00 (1.00, 1.00)
Irish . 1.06 (0.98, 1.15) Irish p 1.03 (0.99, 1.07)
Other White ; 1.03 (1.00, 1.06) Other White * 0.72(0.71,0.74)
Asian Asian

All South Asian * 1.70 (1.66, 1.75) All South Asian » 1.07 (1.05, 1.09)
Indian * 1.71(1.65, 1.78) Indian 4 0.96 (0.94, 0.99)
Pakistani 1.99 (1.88, 2.10) Pakistani 1.42 (1.37, 1.46)
Bangladeshi 2.261(2.05, 2.49) Bangladeshi 1.41(1.33, 1.50)
Other Asian * 1.37(1.31, 1.44) Other Asian * 0.86 (0.84, 0.89)
Black Elack

All Black * 1.48(1.44, 1.53) All Black * 0.81(0.80, 0.83)
Caribbean * 1.27 (1.20, 1.34) Caribbean * 0.79 (0.77, 0.82)
African * 1.60 (1.54, 1.67) African * 0.75(0.73, 0.77)
Other Black * 1.45 (1.35, 1.56) Other Black + 0.90 (0.86, 0.94)
Mixed Mixed

All Mixed * 1.22 (1.15, 1.30) All Mixed * 0.84 (0.81, 0.88)
White + Black Caribbean - 1.15(1.00, 1.33) White + Black Caribbean L 0.93(0.86, 1.01)
White + Black African - 1.37 (1.18, 1.58) White + Black African * 0.73 (0.67, 0.80)
White + Asian - 1.23 (1.06, 1.43) White + Asian * 0.86 (0.79, 0.94)
Other Mixed + 0.90 (0.85, 0.95) Other Mixed * 0.77(0.73, 0.82)
Other Other

All Other + 1.18 (1.06, 1.32) All Other * 0.65 (0.63, 0.67)
Chinese 0.61(0.54, 0.68) Chinese 0.48 (0.45, 0.51)
Other > 1.05 (0.98, 1.12) Other * 0.73 (0.70, 0.78)
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Figure 2. Ethnic differences in the incidence ratio risks of influenza / influenza-like-illness and acute respiratory infections

All White is the reference category for comparison of ethnicity in 5 categories. British is the reference category for comparison of ethnicity in 16 categories.
Models were adjusted for 5-year age band, sex, year.
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