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BACKGROUND: Although there are many reports supporting the effectiveness of influenza
vaccination for the elderly in western countries, we have few reports supporting this for the
elderly in Japan.

OBJECTIVE: The aim of the present study was to evaluate the influenza vaccine effectiveness
among the institutionalized elderly. '

METHODS: A prospective cohort study was conducted to evaluate the effectiveness of influenza
vaccine in reducing influenza-like illness, pneumonia, and hospital admission among elderly
nursing home residents during the 2002-2003 influenza season (from November 2002 to March
2003). Four hundred and twenty four elderly nursing homes residents in 2 nursing homes and
2 skilled nursing homes in the city of Sapporo, Hokkaido Prefecture, Japan, agreed to take part
in this study. Outcomes were influenza-like illness, pneumonia, and hospital admission.
RESULTS: Influenza vaccination reduced pneumonia (hazard ratio’ 0.26, 95% confidence
interval: 0.07,0.98) and hospital admission (hazard ratio: 0.03, 95% confidence interval: 0.00,
0.23) during the influenza season. Even after adjusting for other factors such as age, sex,
institution, hypoalbuminemia, activities of daily living, dementia and other underlying medical
conditions, the residents with influenza vaccination had a decreased risk of hospital admission
(hazard ratio: 0.02, 95% confidence interval: 0.00, 0.34).

CONCLUSION: Influenza vaccination is effective in reducing hospital admission for elderly
nursing home residents during the influenza season.

KEY WORDS: Influenza, Vaccination, Aged, Nursing home, Hospitalization
INTRODUCTION

Influenza virus is the most common cause of lower respiratory tract infections [1], [2].
Influenza typically resolves after a limited number of days in most persons [1], [2]. However, it



can worsen underlying medical conditions such as lung diseases and heart diseases through
leading to secondary bacterial pneumonia or primary influenza viral pneumonia [1],12}. The
secondary complications induced by influenza infection increase ‘excess’ hospitalizations and
death [2].

The attack rates of influenza are highest among school-age children and lowest among
the elderly, whereas the rates of serious secondary complications are highest among the elderly,
the very young and those with underlying chronic medical conditions [2]. Therefore, influenza
vaccines are strongly recommended in developed countries for groups at high risk of serious
secondary complications [3]. In Japan, however, influenza vaccine distribution markedly
decreased from 1987 to 1994 [4], [5] because influenza was considered a minor illness [4],[5]
and the efficacy of the currently used inactivated influenza vaccine was regarded as very low or
nonexistent [5],[6]. Finally, influenza vaccination for school-age children became was dropped
from the immunization practice law in 1994[5], [7] although Hirota et al. demosntrated the
effectiveness of influenza vaccination for school children [81[9). No official recommendation as
to what groups should be targeted for vaccination was left to us [6). It was not until 2001
that influenza vaccination came to be officially recommended for the elderly in Japan [7].

Although there are many reports supporting the effectiveness of influenza vaccination for
the elderly in western countries {10],[11], [12],[13],[14],115), it was not until the end of the 20th
century that we had a few reports supporting its effectiveness for the elderly[16],[17],[18] in
Japan. However, these studies [16],[17],{18] were conducted in the middle part of Japan which
extends from subfrigid regions in the northeast to subtropical regions in the southwest. Since
epidemics of influenza usually occur in winter months [20], prevention of influenza infection
seems to be one of the most important issues for the elderly in Hokkaido, the northernmost
prefecture in Japan. Thus, the present cohort study was conducted to evaluate the effectiveness
of influenza vaccination for the instititionalized elderly in Hokkaido, Japan.

METHODS
Subjects and methods

This prospective cohort study was carried out in the city of Sapporo, Hokkaido prefecture,
Japan, which is the northernmost prefecture in Japan. Four hundred twenty-four
institutionalized elderly residents of 2 elderly care nursing homes and 2 elderly care skilled
nursing homes agreed to take part in this study. Both elderly care nursing homes and elderly
care skilled nursing homes are for the elderly who require constant care, the elderly care
skilled nursing homes being for those with more severe conditions. They were 90 males and 334
females with an average (& SD) age of 83.5 + 7.5 years old (Table1). Among them, 373 (88.0%) of
the participants received influenza vaccination while 51 residents (12.0%) did not.
Hypoalbuminemia (serum albumin <3.5 g/dl) was observed among 16.3% of residents. Their
activities of daily living were follows' the average (+ SD) Barthel index[21] was 11.7+ 8.1; 106
residents (25.0%) performed their daily activities without any help, 164 residents (38.7%)
needed some help to perform their daily activities, and 154 residents (36.3%) were bedridden.
One hundred thirty-one residents (30.9%) were demented.

Table 1shows underlying diseases. Fourty-nine residents (11.6%) were diagnosed as
having chronic lung disease, 115 residents (27.1%) cerebrovascular disease, 177 residents
(41.8%) heart disease, and 23 residents (5.4%) cancer.

Influenza vaccines that were used over the 2002-2003 influenza season in Japan
contained 30 micrograms / ml of hemagglutinin of each of the following influenza srains:
A/New Caledonia /20/99 (HIN1), A/Panama/2007/99 (H3N2), and B/Sandong7/97. Influenza
vaccines are recommended for all institutionalized elderly persons by the government, but the



decision is left to the elderly and their surrogates. A total of 373 (88.0%) of 424 residents agreed
to be immunized, and influenza vaccines (0.5ml for each person) were administred early in
November. In Sapporo, the influenza A (H3N2) strain was first isolated on December 9, 2002
and the influenza B strain was first isolated on January 11, 2003.

Participants were followed from November 2002 to March 2003. Outcomes were
influenza-like illness (ILI), pneumonia and hospitalization. Fever with upper respiratory
symptoms was considered to be ILI. During the follow-up period, 13 residents developed ILI
with fever of 39.0°C or higher, 16 residents developed pneumonia and 5 residents were
admitted to hospitals. All information was obtained from medical records and nurses working
in the nursing homes and skilled nursing homes.

All statistical analyses were conducted using the Statistical Analysis System (SAS)
package. The hazard ratios (HRs) of outcomes (i.e., ILI, pneumonia and hospitalization) and
95% confidence intervals (95% Cls) were estimated with Cox's proportional hazards model.
Age was treated as a continuous variable, and indicator variables were used for sex, institution and other
confounding factors. P values of less than 0.05 were considered to be significant.

RESULTS

As shown in Table 2, influenza vaccination reduced pneumonta (hazard ratio: 0.26; 95%
confidence interval: 0.07, 0.98) and hospital admission (hazard ratio' 0.03; 95% confidence
interval: 0.00, 0.23) during the influenza season. Even after adjusting for other factors such
as age, sex, institution, hypoalbuminemia, activities of daily living, dementia and other
underlying medical conditions, the residents with influenza vaccination had a decreased risk of
hospital admission (hazard ratio: 0.02; 95% confidence interval: 0.00, 0.34).

DISCUSSION

Improvement of public health and advances in medicine after World War Il have given
Japan the highest life expectancies in the world ( 78.3 years for men and 83.8 years for women
in 2002) [22]. The dramatic increase in the number of older people in this country is well
documented. This increase in the elderly population means an increase in the number of elderly
persons who need care in daily life. Long-term care facilities such as elderly care nursing
homes and elderly care skilled nursing homes are provided for the elderly who require constant
care.

The elderly population is the one of the highest risk groups for community-acquired
pneumonia [23] as well as the one of the highest risk groups for some respiratory virus
infections (e.g., influenza virus)[20]. The majority of adult patients who die from
community-acquired pneumonia have chronic diseases {e.g., chronic obstructive pulmonary
disease, ischemic heart disease, malignancy or neurological disease), which are more often
present in the elderly [23]. Furthermore, pneumonia complicates influenza predominantly in
the elderly [20]. Most respiratory pathogens are more common in the winter [23]. It is very
important to protect the residents against viral infections in the winter. In the present study,
influenza vaccination reduced pneumonia and hospital admission during the influenza season.
The results of present study supported the effectiveness of influenza vaccination for the
elderly as reported in previous studies in Japan [16], [17],[18] as well as in western countries
[101,[11], [12],[23],[14},{15).

In the present study, influenza vaccination reduced the risk of pneumonia but failed to
remain significant after controlling for other factors. Since influenza vaccine can not prevent
respiratory infections caused by organisms other than influenza wvirus, dilution G.e.
nondifferential missclassification [24] ) with pneumonia caused by other pathogens such as



respiratory syntial virus [20],[23] may lead to underestimation of the effect of influenza
vaccination. Furthermore, dilution with aspiration pneumonia may also cause underestimation
of the preventive effect against pneumonia because silent aspiration, which is caused by the
depression of the cough reflex due to the degenerative changes of aging [25], plays an
important role in the development of pneumonia in the elderlyl26]. Since pneumonia is a
risk factor for hospitalization among the frail elderly in the winter [27] and infections such as
pneumonia are 2 major cause of death among the institutinalized elderly with dementia [28],
infection control for the frail elderly seems to be an important issue. Furthermore, the elderly
with pneumonia need treatment with antibiotics, which increases the risk for
Methicillin-resistant Staphylococcus aureus (MRSA) infection among those living in elderly
care nursing homes [29)],[30]. In addition, previous hospitalization also increases the risk of
MRSA infection among the residents of elderly care nursing homes [30].

There are certain limitations in the current study. First, most of the participants (87.6%)
received influenza vaccination. However, it is not justifiable to conduct an interventional study
to evaluate the effect of influenza vaccination because many studies [10], [11], [12],[13],[14],[15],
[16],[17],[18] have revealed the effectiveness of influenza vaccination for the elderly (e,
preventing ILI, pneumonia, hospitalization and death). Second, the number of participants
was small. Finally, we did not confirm influenza virus infection with virus isolation or serology.
Since most respiratory pathogens are more common in winter [23], we might have
underestimated the effect of influenza vaccination by dilution with upper respiratory viral
infections, which may explain the finding that influenza vaccination failed to prevent ILI in our
study. Further studies are needed to evaluate the effect of influenza vaccination for ILI in the
elderly in Japan.

In summary, the present study clearly showed that influenza vaccination reduced
pneumonia and hospitalization among the institutionalized elderly. Even after controlling for
other factors, influenza vaccination reduced hospitalization among the elderly in long-term care
facilities in the winter. OQur results are consistent with the vaccine-recommendation of the
Centers for Disease Control and Prevention in the United States [31]. Since elderly persons
easily develop pneumonia after a common cold or influenza [20), [23], it is important to look
after the frail elderly to prevent them from catching cold or influenza. Since influenza
vaccination is safe even for the hospitalized elderly [32], health care professionals should
recommend influenza vaccination for nursing home residents and their family members.
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