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ATTITUDES ABOUT THE 2009 H1N1 INFLUENZA 
PANDEMIC AMONG PREGNANT JAPANESE WOMEN 
AND THE USE OF THE JAPANESE MUNICIPALITY AS 
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Abstract. We conducted this study to determine the use of Japanese municipal 
information sources about the 2009 H1N1 influenza pandemic among 109 preg-
nant Japanese women during October and November 2009 and to determine 
their attitudes regarding the pandemic. During November 2009, the number of 
municipality information users increased significantly, however, the percentage 
of public magazine users remained under 40% and the percentage of municipality 
website users remained significantly lower than other website users. The acces-
sion of municipality information did not alleviate the anxiety of subjects caused 
by inaccurate information, such as mortality due to the virus infection and the 
safety of oseltamivir use. Those who obtained information about the pandemic 
from the municipality were more willing to receive the influenza vaccine than 
non-users. The results show the municipality information system needs to be 
improved to ameliorate anxiety and more effectively convey health information 
for future pandemics. Other Japanese public health service information systems 
shoud be assessed as well to determine their efficacy in delivering information 
regarding the 2009 H1N1 influenza pandemic.
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pandemic. Confirmed cases were reported 
on in detail, and images of quarantine 
control facilities and staff in full personal 
protective equipment were repeatedly 
shown (Shigemura et al, 2009; Shimada 
et al, 2009). These press reports caused 
confusion and the belief that virulence of 
the virus could be enhanced by mutations 
during its propagation was treated sensa-
tionally (Watson, 2009). Beginning in the 
autumn of 2009, the Japanese press reports 
concentrated on reporting confirmed 
cases in which a patient had died and 
reported on the limited vaccine supply. 
However, when the pandemic was over, 
the Japanese government was left with 

INTRODUCTION

During the 2009 H1N1 influenza 
pandemic, some of the press in Japan 
fostered anxiety by providing the public 
with inaccurate information about the 
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too much vaccine. Information provided 
by the press suggested the pandemic was 
severe condition, and it is likely the press 
reports affected public perception regard-
ing risk of infection. 

Pregnant women who contract influ-
enza infection are at higher risk of severe 
complications (Carlson et al, 2009; Statpa-
thy et al, 2009). It is assumed vaccination 
and administration of oseltamivir have 
therapeutic benefits for pregnant women 
due to their safety and efficacy (Carlson 
et al, 2009; Statpathy et al, 2009; Tamma 
et al, 2009; Tanaka et al, 2009).

During the pandemic, the Japanese 
municipal authorities made an effort 
to transmit accurate information to the 
public and recommend appropriate be-
havior to prevent infection. To improve 
management during future pandemics, it 
is essential to comprehend how the public 
selects their information sources and re-
sponds to pandemic alerts. However, little 
information is available about the efficacy 
of the public health service information 
system during the 2009 H1N1 influenza 
pandemic. In this study, we examined the 
use of Japanese municipal information 
sources and the perceptions of pregnant 
Japanese women about the pandemic 
H1N1 during the pandemic.

MATERIALS AND METHODS

The subjects included in this study 
were participants of prenatal classes 
held in Kanagawa, Japan between Octo-
ber 7 and November 11, 2009. A total of 
115 pregnant Japanese women attended 
the classes, 111 (96.5%) were enrolled in 
this study. Two subjects were excluded 
from this survey due to current disease 
(bronchial asthma) or family history (her 
husband had been infected with pandemic 

H1N1). Therefore, a total of 109 women 
(94.8%) were included in the final analy-
sis. The main forms of media used by the 
municipality to supply information about 
the pandemic to the public were public 
magazines and a website. The public 
magazines were published twice a month 
and distributed mainly using the newspa-
per delivery system. This study complied 
with the principles of the Declaration of 
Helsinki and the ethical guidelines for 
epidemiological research laid down by 
Ministry of Education, Culture, Sports, 
Science and Technology and by Minis-
try of Health, Labor and Welfare. The 
objective of the study was explained to 
each subject and informed consent was 
obtained from all participants following 
the above guidelines prior to participation 
in the study. 

A paper based closed format ques-
tionnaire was provided to each partici-
pant before the start of prenatal classes. 
A 5-point scale was used ranging from 
“strongly interested” to “completely 
uninterested” (Table 2). The degree of 
anxiety was measured on a 4-point scale, 
from “strongly concerned” to “not at all 
concerned”. The degree of satisfactory 
with the amount of information supplied 
was measured on a 5-point scale, from 
“satisfied” to “unsatisfied”. The subjects 
who showed some anxiety were asked 
about the reason for their anxiety. They 
were allowed to choose as many of the 
options listed in Table 3 as they wished. 
Both the information sources used and the 
prophylaxis interventions practiced were 
assessed, and the subjects were allowed 
to choose as many of the options listed in 
Tables 4 and 5 as they wished.

Surveys were conducted in October 
and November, 2009 about municipality 
information source usage and the data 
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from the two surveys were compared. 
Differences in the contribution of munici-
pality information usage were evaluated 
in two ways: between users and nonusers 
and between combinations of information 
sources used. The program SPSS version 
18 was used for analysis. To assess differ-
ences in mean values the Student’s t-test 
was used. The Fisher’s exact probability 
test was used to assess the demographic 
data of subjects. The Mann-Whitney U 
test and Kruskal-Wallis test were used to 
evaluate ordered categorical data. Odds 
ratios with 95% confidence intervals were 
calculated. A probability value less than 
0.05 was considered significant. 

RESULTS

Demographic data of subjects
All subjects were pregnant Japanese 

women who lived in Kanagawa, Japan. 
There were no significant differences in 
age, pregnancy length, pregnancy stage 
or primipara: multipara ratio between two 
groups surveyed in October and Novem-
ber, 2009. There were no significant differ-
ences in assessing municipality informa-
tion between the two groups (Table 1).
Opinions about information provided 
during the pandemic 

A slight change in degree of interest in 
the pandemic was observed between the 
two survey points (Table 2); all subjects 
in November had some level of interest 
in the pandemic. Subjects who accessed 
municipality information had a higher 
degree of interest in the pandemic. There 
was a significant difference between the 
different municipal information source 
groups (p=0.002).

Overall, the subjects who were 
“strongly concerned” or “concerned”, 
about the pandemic comprised 96.3% of 

subjects. There was no significant differ-
ence in degree of anxiety about the pan-
demic between the two survey groups. 
The degree of anxiety was significantly 
different between the municipality in-
formation users and nonusers; however, 
there was no significant difference be-
tween the different municipal information 
source groups (p=0.097).

There was a significant difference in 
the degree of satisfaction with the amount 
of information available at the two survey 
points: in November, approximately half 
of the subjects felt there was too little 
information available. The degree of sat-
isfaction did not change by the using of 
municipal information sources.
Reasons for anxiety about the pandemic

The reported reasons for anxiety 
included “pregnancy”, “reports of H1N1-
related deaths”, and “not wanting to be 
treated with oseltamivir” (Table 3). Nearly 
all the subjects who suffered anxiety re-
sponded their pregnancy was the reason 
for anxiety. A significant increase in anxi-
ety about “higher mortality” was detected 
in November. There were no differences 
in the frequencies of reasons given for 
anxiety between municipality information 
users and nonusers. However, the follow-
ing significant differences were observed 
between the municipality information 
user group and nonuser group [odds ratio 
(95% confidence intervals)]: “reports of 
H1N1-related deaths” among municipal-
ity information website only  user group 
[17.9 (2.1-154)]; “higher mortality” in the 
public magazine only user group [5.58 
(1.23-25.4)] and “not wanting to be treated 
with oseltamivir” [3.52 (1.15-10.8)].
Sources used to obtain information about 
the pandemic

The number of information sources 
used was higher in November than in 
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October. Users of municipality informa-
tion reported using many more informa-
tion sources than the nonuser group. The 
major information sources used were: 
television, internet-based news, and 
newspapers, in descending order of use 
(Table 4). Nearly all subjects used televi-
sion as an information source. Fewer than 
30% of subjects obtained information 
about the pandemic from a hospital or 
clinic even though the subjects had been 
seen by a doctor regularly. No significant 
differences in the use of non-municipal 
sources of information were observed 
between the two survey points.

The number of municipality informa-
tion users increased from Octorber to No-
vember. The number of public magazine 
users increased to nearly the same level as 
the number of newspapers users (38.9% 
and 40.7%, respectively).

Municipality information users used 
websites to obtain information about 
the pandemic more often than nonusers. 
However, the number of municipality 
website users was significantly lower than 
the total number of web users [odds ratio 
= 0.20 (0.08 - 0.46)].
Preventive practices used

Pandemic influenza prevention prac-
tices used by the pregnant women are 
shown in Table 5. The major precautions 
taken were wearing a mask, stocking up 
on prophylaxis materials, and informa-
tion gathering. More subjects practiced 
nutritional care in November than in 
October. Municipality information users 
sought vaccination more frequently than 
nonusers.

The most commonly used non-
pharmaceutical precautions were hand 
washing, gargling, and wearing a mask 
in descending order of use. Municipality 
information users more frequently prac-

ticed humidity control and stocking up 
on  prophylaxis materials than nonusers, 
and more frequently sought vaccination 
than nonusers.

DISCUSSION

We studied use of municipality in-
formation sources and the responses to 
the H1N1 influenza pandemic among 
pregnant Japanese women during the 
pandemic. During the pandemic, there 
was a marked increase in media reports 
about confirmed cases of H1N1 infec-
tion in which a patient died as well as 
inadequate vaccine supply in Japan. The 
municipality increased the amount of 
information about vaccine supply, includ-
ing for pregnant women, beginning in 
November 2009.

Compared to October, the subjects 
in November felt too little information 
was available about the pandemic. This 
perceived information deficit was also 
reported from other Asian nation (Kamate 
et al, 2010). The use of municipality infor-
mation sources increased in November. It 
seems reasonable to suppose the increased 
amount of information available in No-
vember was responsible for the increase in 
utilization. In support of this hypothesis, 
more users of municipality information 
received a vaccination than nonusers.

Users of municipality information 
sources had a high interest in the pan-
demic and used more information sources 
than nonusers. This suggests they utilized 
the municipality to obtain more informa-
tion, rather than in substitute for other 
sources. However, the number of mu-
nicipality website users was significantly 
lower than the total number of web users 
during this survey. There were similar 
numbers of public magazine and newspa-
per users, probably because their delivery 
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systems overlapped, but newspaper users 
comprised less than half of all subjects. 
These observations demonstrate the need 
to improve accessibility to municipality 
information.

Many subjects were anxious about 
the H1N1 pandemic because of reports of 
H1N1-related deaths, the high mortality 
rate of the virus, and the side effects of 
oseltamivir. Although preliminary stud-
ies of the outbreak in Mexico showed a 
high fatality rate, the epidemiological 
characteristics of the Japanese who con-
tracted the infection showed the severity 
of H1N1 pandemic was similar to that 
of seasonal influenza (Fraser et al, 2009; 
Shimada et al, 2009). Oseltamivir has been 
shown to be safe and effective in pregnant 
women (Statpathy et al, 2009; Tanaka et al, 
2009). A major reason for anxiety dur-
ing the pandemic was a lack of accurate 
information. These results are similar to 
other studies of the H1N1 pandemic and 
SARS (Lau et al, 2003, 2009; Kamate et al, 
2010). When the public is confronted with 
a new threatening situation it results in 
increased anxiety, which predisposes 
them to misperceptions and overreaction 
(Lau et al, 2006; Sandman, 2009). Accu-
rate information supported by scientific 
evidence is limited at the beginning of 
a pandemic (Leppin and Aro, 2009). The 
limited amount of accurate information 
causes the general public to copy the 
behavior of others, which leads to the 
propagation of misperceptions (Johal, 
2009). Since the public reassesses the risk 
of and best strategy to prevent contracting 
an infection, the transmission of adequate 
information can be effective reducing 
public anxiety (Leung et al, 2004). In this 
study we found insufficient and inac-
curate knowledge and anxiety about the 
pandemic were not eliminated by the 
information supplied by the municipal-

ity. Although the anxiety was enhanced 
by the perceived increased risk due to 
their pregnancy, our findings show there 
is a need to improve the accuracy and 
adequacy of information provided by 
the municipality. It has been previously 
pointed out there is a need for coherent 
accessible information to be provided to 
the public by public health specialists dur-
ing health emergencies (Brahmbhatt and 
Dutta, 2008). However, the municipality’s 
information system included little advice 
from public health physicians. The infor-
mation focused exclusively on vaccine 
supplies schedule and did not adequately 
eliminate misconceptions and anxiety 
about the H1N1 pandemic.

In this study nearly all subjects 
practiced hand washing. Public behavior 
reflects various factors, including de-
mographic, cultural and psychological 
factors (Catherine and Wong, 2003; Tang 
and Wong, 2004). Researchers in other 
regions found such factors affected public 
behavior regarding the H1N1 pandemic 
(Goodwin et al, 2009; Rubin et al, 2009; Ka-
mate et al, 2010). Asians adhered strongly 
to hygiene measures (Syed et al, 2003). 
Females and highly anxious individuals 
were more likely to adopt recommended 
behavioral changes, including nonphar-
maceutical interventions, such as hand 
washing and mask wearing (Fischhoff 
et al, 2004; Tang and Wong, 2004). It has 
been demonstrated both hand washing 
and mask wearing are effective in pre-
venting respiratory infections (Cowling 
et al, 2009; Maclntyre et al, 2009; Aiello 
et al, 2010; Jefferson et al, 2010). Early in 
pandemics, shortages of treatment drugs 
and delays in production of vaccines 
will occur (Booy et al, 2006). In view of 
this, nonpharmaceutical interventions 
are important for controlling pandemic  
infections.
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The public has limited knowledge 
about what action to take during crises, 
including infectious disease pandemics 
(Wray et al, 2008). Many Japanese were 
confused by the large amount of inaccurate 
information about the H1N1 pandemic 
provided by the media (Shigemura et 
al, 2009). In this study, 44.0% of subjects 
sought information about influenza. Taken 
together, if the municipality information 
system provides accessible and accurate in-
formation, this confusion may be avoided. 

Care must be taken when applying our 
results to other populations since our study 
was conducted among pregnant women 
attending prenatal classes, therefore, se-
lection bias is possible. Self-reporting bias 
may also have affected our results. There-
fore, a large prospective study is needed to 
estimate the relationship between informa-
tion provision and behavior.

Good judgment and the provision of 
appropriate information are required to 
take appropriate measures against infec-
tious disease. We examined the contribu-
tion of one municipality information sys-
tem on the response to the H1N1 pandemic 
among pregnant women. We conclude: 1) 
improvement of the municipality infor-
mation system is necessary to ensure it 
provides usable information, 2) nearly all 
subjects practiced hand washing and other 
nonpharmacological interventions and 3) 
half of subjects sought information about 
influenza. Our findings suggested the need 
to create a more usable information system 
for future pandemics. We encourage as-
sessment of other health service informa-
tion systems regarding their response to 
the 2009 H1N1 influenza pandemic.

ACKNOWLEDGEMENTS

The authors declare they have no 
conflicts of interest.

REFERENCES

Aiello AE, Murray GF, Perez V, et al. Mask use, 
hand hygiene, and seasonal influenza-like 
illness among young adults: a random-
ized intervention trial. J Infect Dis 2010; 
201: 491-8.

Booy R, Brown LE, Grohmann GS, MacIntyre 
CR. Pandemic vaccines: promises and 
pitfalls. Med J Aust 2006; 185: S62-5.

Brahmbhatt M, Dutta A. On SARS type eco-
nomic effects during infection disease 
outbreaks. The World Bank, East Asia and 
Pacific Region. Policy Research Working 
Paper 2008; 4466. 

Carlson A, Thung SF, Norwitz ER. H1N1 In-
fluenza in pregnancy: what all obstetric 
care providers ought to know. Rev Obstet 
Gynecol 2009; 2: 139-45.

Catherine SK, Wong CY. An outbreak of the 
severe acute respiratory syndrome: pre-
dictors of health behaviors and effect of 
community prevention measures in Hong 
Kong, China. Am J Public Health 2003; 93: 
1887-8.

Cowling BJ, Chan KH, Fang VJ, et al. Facemasks 
and hand hygiene to prevent influenza 
transmission in households. Ann Internal 
Med 2009; 151: 437-46.

Fischhoff B, de Bruin WB, Perrin W, Downs J. 
Travel risks in a time of terror: judgments 
and choices. Risk Anal 2004; 24: 1031-9.

Fraser C, Donnelly CA, Cauchemez S, et al. 
Pandemic potential of a strain of influenza 
A (H1N1): early findings. Science 2009; 
324: 1557-61.

Goodwin R, Haque S, Neto F, Myers LB. Initial 
psychological responses to Influenza A, 
H1N1 (“Swine flu”). BMC Infect Dis 2009; 
9: 166.

Jefferson T, del Mar C, Dooley L, et al. Physical 
interventions to interrupt or reduce the 
spread of respiratory viruses. Cochrane 
Database Syst Rev 2010; CD006207.

Johal SS. Psychosocial impacts of quarantine 
during disease outbreaks and interven-
tions that may help to relieve strain. NZ 



Municipality and pandeMic influenza

Vol  44  No. 3  May  2013 399

Med J 2009; 122: 47-52.
Kamate SK, Agrawal A, Chaudhary H, Singh 

K, Mishra P, Asawa K. Public knowledge, 
attitude and behavioural changes in an 
Indian population during the Influenza A 
(H1N1) outbreak. J Infect Dev Ctries 2010; 
4: 7-14.

Lau JT, Yang X, Tsui H, Kim JH. Monitoring 
community responses to the SARS epi-
demic in Hong Kong: from day 10 to day 
62. J Epidemiol Community Health 2003; 57: 
864-70.

Lau JTF, Tsui HY, Kim JH, Griffiths S. Percep-
tions about status and modes of H5N1 
transmission and associations with im-
mediate behavioral responses in the Hong 
Kong general population. Prev Med 2006; 
43: 406-10.

Lau JTF, Griffiths S, Choi KC, Tsui HY. Wide-
spread public misconception in the early 
phase of the H1N1 influenza epidemic. J 
Infect 2009; 59: 122-7.

Leppin A, Aro AR. Risk perceptions related 
to SARS and avian influenza: theoretical 
foundations of current empirical research. 
Int J Behav Med 2009; 16: 7-29.

Leung GM, Quah S, Ho LM, et al. A tale of two 
cities: Community psychobehavioural sur-
veillance and related impact on outbreak 
control in Hong Kong and Singapore dur-
ing the severe acute respiratory syndrome 
epidemic. Infect Control Hosp Epidemiol 
2004; 25: 1033-41.

Maclntyre CR, Cauchemez S, Dwyer DE, et al. 
Face mask use and control of respiratory 
virus transmission in households. Emerg-
ing Infect Dis 2009; 15: 233-41.

Rubin GJ, Amlot R, Page L, Wessely S. Pub-
lic perceptions, anxiety, and behaviour 
change in relation to the swine flu out-
break: cross sectional telephone survey. 
BMJ 2009; 339: b2651.

Sandman PM. Pandemics: good hygiene is not 
enough. Nature 2009; 459: 322-3.

Shigemura J, Nakamoto K, Ursano RJ. Re-
sponses to the outbreak of novel influenza 
A (H1N1) in Japan: Risk communication 
and Shimaguni konjo. Am J Disaster Med 
2009; 4: 133-4.

Shimada T, Gu Y, Kamiya H, et al. Epidemiology 
of influenza A(H1N1)v virus infection in 
Japan, May - June 2009. Euro Surveill 2009; 
14: pii 19244. 

Statpathy HK, Lindsay M, Kawwass JF. Novel 
H1N1 virus infection and pregnancy. Post-
grad Med 2009; 121: 106-12.

Syed Q, Sopwith W, Regan M, Bellis MA. 
Behind the mask. Journey through an 
epidemic: some observations of contrast-
ing public health responses to SARS. J 
Epidemiol Community Health 2003; 57: 855-6.

Tamma PD, Ault KA, del Rio C, Steinhoff MC, 
Halsey NA, Omer SB. Safety of influenza 
vaccination during pregnancy. Am J Obstet 
Gynecol 2009; 201: 547-52.

Tanaka T, Nakajima K, Murashima A, Garcia-
Bournissen F, Koren G, Ito S. Safety of 
neuraminidase inhibitors against novel in-
fluenza A (H1N1) in pregnant and breast-
feeding women. CMAJ 2009; 181: 55-8.

Tang CS, Wong CY. Factors influencing the 
wearing of facemasks to prevent the severe 
acute respiratory syndrome among adult 
Chinese in Hong Kong. Prev Med 2004; 
39: 1187-93.

Watson R. Swine flu could come back in more 
virulent form after summer, European 
experts say. BMJ 2009; 338: b1792.

Wray RJ, Becker SM, Henderson N, et al. 
Communicating with the public about 
emerging health threats: lessons from the 
pre-event message development project. 
Am J Public Health 2008; 98: 2214-22.


