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Purpose: This study aimed to determine the clinical effect of seasonal flu vaccination in 
adult outpatients based on the effect on health-related quality of life (HRQOL).
Patients and Methods: We reviewed the clinical data of adult flu outpatients with mild 
symptoms who presented to the outpatient clinic of Teikyo University Hospital, Tokyo, 
Japan, from 2018 to 2020 winter season and were enrolled in the prospective observational 
study of the clinical efficacy of anti-flu agents (UMIN000034896). We evaluated influenza 
vaccination status, clinical symptoms, and the status of HRQOL as measured by Short Form- 
8® (SF-8®) at first visit. The SF-8® survey generated two-component summaries; a physical 
component summary and a mental component summary.
Results: The data of 79 patients were evaluated in this study. Of the 79 patients, 37 were 
vaccinated for influenza at least three weeks before contracting seasonal influenza. Not every 
patient needed to be hospitalized for treatment. There were no significant differences in 
clinical backgrounds between vaccinated patients and non-vaccinated patients. Univariate 
analysis showed influenza vaccination was significantly associated with higher scores on the 
physical component summary of HRQOL (p=0.0011).
Conclusion: Influenza vaccinations would be clinically valuable for adult outpatients with 
seasonal flu and mild symptoms, because they can significantly inhibit the decrease of 
HRQOL due to influenza infection.
Keywords: influenza vaccination, health-related quality of life, 8-Item Short Form Health 
Survey, SF-8, patient-reported outcome

Introduction
Influenza patients exhibit upper and/or lower respiratory tract signs and symptoms, 
often accompanied by systemic illness symptoms, such as fever, headache, myalgia, 
and weakness. Despite being a self-limiting disease, influenza can also occur in the 
pandemic form. Influenza pandemics often lead to serious health complications, 
deaths, as well as social and economic disruption. Due to health concerns for 
individuals and the potential for pandemics, influenza prevention, and control 
strategies, including vaccination, is available worldwide. Indeed, the United 
States Advisory Committee on Immunization Practices recommends annual influ
enza vaccination for all individuals six months of age and older.1 Inactivated 
influenza vaccines and a live attenuated vaccine are available in the US. Only the 
inactivated influenza vaccine is available in Japan. The available standard-dose 
inactivated influenza vaccine in Japan is a quadrivalent preparation of split virions 
that have been inactivated. This type of vaccine is one of the major vaccines 
globally, approved due to its safety and clinical effectiveness. A population-based 
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study in the United States assessed the effect of influenza 
vaccination on disease severity among hospitalized 
patients during the 2013 to 2014 influenza season. In 
a season in which vaccine viruses were antigenically simi
lar to circulating viruses, influenza vaccination was asso
ciated with a reduced odds of in-hospital death among 
patients aged 18 to 64 years of age.2 However, almost all 
seasonal flu patients are outpatients with mild symptoms 
such as fever or feeling feverish/chills, cough, sore throat, 
runny or stuffy nose, muscle aches, joint aches, headaches, 
fatigue, vomiting, and diarrhea. Furthermore, there are few 
clinical reports on the clinical benefits of flu vaccination in 
outpatients with mild symptoms.3,4 In addition, there have 
been no reports on the benefit of flu vaccination evaluated 
by patient-reported outcomes for outpatients with mild 
symptoms. The aim of this research study was to deter
mine the clinical effect of seasonal flu vaccination in adult 
outpatients based on the effect on Health-Related Quality 
of Life (HRQOL), as reported by patients.

Methods
This study is a sub-analysis of the prospective observa
tional study, approved by the ethics committee of Teikyo 
University (No. TUIC-COI 18–0760), which examined the 
therapeutic effect of anti-flu agents for seasonal flu. This 
trial enrolled all influenza patients visiting the outpatient 
clinic of the department of internal medicine of Teikyo 
University Hospital, Tokyo, Japan, between 
November 2018 and February 2020. Written informed 
consent was obtained from all study participants. 
Diagnosis with influenza was based on a positive influenza 
rapid antigen test result (Fujirebio Espline Influenza 
A&B-N, Tokyo, Japan, sensitivity and specificity: 91% 
and 97%, respectively) in addition to the presentation of 
fever and at least one of the other signs and symptoms of 
influenza.5 These include muscle pain, chills, sweating, 
headache, dry cough, fatigue, nasal congestion, disorienta
tion, hypotension, and respiratory failure, without other 
focal infection signs. Fever was defined as an axillary 
temperature of ≥37.0 °C, and any patient febrile for ≥48 
hours on the first hospital visit was excluded from this 
trial. Demographic and clinical data, including age, sex, 
and maximum body temperature after disease onset, and 
time course of fever, were collected on the first visit.

Moreover, we noted symptoms such as cough, sore 
throat, nasal discharge, headache, muscle pain, joint pain, 
nausea/vomiting, diarrhea, body temperature, and influ
enza type (influenza A or B). We also assessed the general 

HRQOL based on the Japanese version of the 8-Item Short 
Form Health Survey (SF-8), a shortened version of the 
form used in the original Medical Outcome Study.6 The 
SF-8 is an HRQOL assessment that consists of eight scales 
(PF – physical functioning, RP – role physical, BP – 
bodily pain, GH – general health, VT – vitality, SF – social 
functioning, RE – role emotional, and MH – mental 
health) and generates two summary measures, namely 
a physical component summary (PCS) and a mental com
ponent summary (MCS). To evaluate the association 
between vaccination status and these clinical features, 
including the score of HRQOL, the status of fever, and 
the presence of other clinical symptoms, we used the 
Student’s t-test and chi-square test as univariate analyses 
to analyze continuous and categorical data, as appropriate. 
All p-values were two-sided and considered statistically 
significant at p < 0.05. StatFlex version 6 software (Artech 
Co., Osaka, Japan) was used for analysis.

Results
The data of 79 patients were evaluated. Of these, 37 
patients were vaccinated at least 3 weeks before the 
onset of symptoms (vaccinated group), and 42 patients 
were not vaccinated (non-vaccinated group). The clinical 
features of these two groups are described in Table 1. 
There were no significant differences in the backgrounds 
of the groups, including age, sex, phenotype, comorbid
ities, and smoking status. When reviewing the summaries 
generated by the SF-8, PCS of HRQOL was significantly 
lower in the non-vaccinated group than the vaccinated 
group (vaccinated group: 37.73±9.74 vs non-vaccinated 
group: 29.55±11.42, p=0.0011). In contrast, there was no 
significant difference in MCS of HRQOL between the two 
groups (vaccinated group: 51.23±8.55 vs non-vaccinated 
group: 50.13±6.98, p=0.2870). (Table 1).

Regarding clinical symptoms, body temperature on 
admission and maximum body temperature of the vacci
nated group were lower than those of the non-vaccinated 
(37.91±0.66 vs 38.21±0.72 degree Celsius, p=0.0551 at 
first admission and 38.39±0.66 vs 38.66±0.64 degree 
Celsius, p=0.0709 maximum temperature), though this 
was not statistically significant. There were also no statis
tically significant differences in the presence of symptoms 
other than fever (Table 1).

Discussion
Annual vaccination reduced mortality from influenza by 
41% (95% Confidence Interval (CI): 13–60%).7 Among 
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those who had been vaccinated previously, mortality was 
reduced by 75% (95% CI: 31–91%), but among those being 
vaccinated for the first time, the reduction in mortality was 
only 9% (95% CI: 0–59%). The seasonal flu vaccine is 
designed to protect against the three or four influenza viruses 
that research indicates are most likely to spread and cause 
illness among people during the upcoming flu season. Each 
dose of seasonal influenza vaccine is formulated to contain 
the viruses representing the influenza A(H3N2) and A 
(H1N1) and influenza B strains, which are considered to 
most likely circulate in the upcoming influenza season. Even 
if the previous year’s vaccine contained one or more anti
gens to be administered in the current year, annual 

immunization was necessary because immunity declined 
following vaccination.8 However, the Centers for Disease 
Control and Prevention showed flu vaccination coverage 
among adults ≥18 years was only 45.3% during the 
2018–19 flu season in the US.9 Among people >2 years 
old in Japan, the National Institute of Infectious Diseases 
showed a similar result; flu vaccination coverage was only 
about 45% during the 2017–18 season.10 The rate of flu 
vaccinations remained low. We believe it is important to 
increase this rate for society to benefit from flu vaccinations.

Flu vaccination has various positive additional effects. 
A case-control study in adults 40 years or older found that 
influenza vaccination was associated with a reduced rate of 

Table 1 Clinical Backgrounds of Cases at First Visit, Clinical Symptoms, and Status of Health-Related Quality of Life

All(n=79) Vaccinated Group 
(n=37)

Non-Vaccinated Group 
(n=42)

P

Age 42.41 

±18.50

42.84±18.46 42.02±18.75 0.8467

Gender male 46(58.23%) 22(59.46%) 24(57.14%) 0.8350

Days after symptoms onset 1.18±0.38 1.16±0.37 1.19±0.40 0.7461

Phenot2ype A 78(98.73%) 36(97.30%) 42(100%) 1.0000

Backgrounds

Malignancy 2(2.53%) 0(0.00%) 2(4.76%) 0.4956

Congestive heart failure 3(3.80%) 2(5.41%) 1(2.38%) 0.5971
Diabetes mellitus 5(6.33%) 3(8.11%) 2(4.76%) 0.6608

Chronic renal failure 1(1.27%) 0(0.00%) 1(2.38%) 1.0000

Bronchial asthma 5(6.33%) 3(8.11%) 2(4.76%) 0.6608
Other airway diseases 1(1.27%) 0(0.00%) 1(2.38%) 1.0000

Use of immunosuppressive agents 2(2.53%) 1(2.70%) 1(2.38%) 1.0000

Immunosuppressive diseases 2(2.53%) 1(2.70%) 1(2.38%) 1.0000

Symptoms

Body temperature at first visit (degree 
Celsius)

38.07±0.70 37.91±0.66 38.21±0.72 0.0551

Maximum Body temperature (degree 

Celsius)

38.53±0.66 38.39±0.66 38.66±0.64 0.0709

Presence of symptoms

Coughing 72(91.14%) 32(86.49%) 40(95.24%) 0.2430
Sore throat 56(70.89%) 24(64.86%) 32(76.19%) 0.2689

Nasal discharge 63(79.75%) 29(78.38%) 34(80.95%) 0.7764

Headache 55(69.62%) 22(59.46%) 33(78.57%) 0.0653
Muscle pain 48(60.76%) 21(56.76%) 27(64.29%) 0.4941

Joint pain 54(68.35%) 24(64.86%) 30(71.43%) 0.5314

Nausea/vomiting 13(16.46%) 7(18.92%) 6(14.29%) 0.5794
Diarrhea 5(6.33%) 3(8.11%) 2(4.76%) 0.6608

Health-related Quality of Life
Physical component summary 33.38 

±11.36

37.73±9.74 29.55±11.42 0.0011

Mental component summary 51.23±8.55 50.13±6.98 52.20±9.71 0.2870
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first acute myocardial infarction.11 Vaccinating younger 
adults appears to provide benefits for older adults in the 
same community. In a large nationwide sample of 
Medicare beneficiaries in the United States, vaccination of 
adults aged 18 to 64 years was inversely associated with 
influenza-related illness in individuals ≥65 years of age.12 

Though it was proven that the flu vaccine was highly effec
tive in a social sense, it was difficult to demonstrate whether 
it was effective individually for younger adults. Almost all 
flu patients, especially younger adult patients, are outpatients 
with mild symptoms. Yet, most of the previous clinical 
research was focused on the efficacy in elderly people and 
in-patients with relatively severe symptoms. Therefore, we 
thought it was important to evaluate the clinical effect of flu 
vaccination for outpatients with mild symptoms. Indeed, 
there are a few published articles on the efficacy of influenza 
vaccine among young healthy adults, including this study.3,4 

We evaluated the extent of HRQOL because seasonal flu is 
a highly contagious disease that leads to other indirect 
effects, including school absenteeism, loss of workplace 
productivity, and effects on HRQOL.13 This study was clini
cally valuable as it is the first report to reveal the clinical 
benefits of flu vaccination on HRQOL in adult outpatients 
with mild symptoms. We believe that our results will help 
young healthy adults learn about the importance of annual 
vaccination and encourage getting their annual flu shots.

This study was limited by its retrospective nature and 
relatively small sample size. There is a need for a large 
prospective cohort study to confirm the clinical benefits of 
flu vaccination for healthy adult outpatients using patient- 
reported outcomes.

Conclusion
Influenza vaccinations would be clinically valuable for 
adult outpatients with seasonal flu and mild symptoms as 
they significantly inhibit the decrease of HRQOL due to 
influenza infection.
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