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Abstract In the setting of the new A(HINI1) outbreak,
the study was conducted to assess: (1) fear of the A(HIN1)
pandemic; (2) risk avoidance behavior; (3) health-protec-
tive behavior; and (4) psychosocial impact in the ethnically
diverse population of Malaysia. A cross-sectional, com-
puter-assisted telephone interview was conducted between
July 11 and September 12, 2009. A total of 1,050 respon-
dents were interviewed. Fear about the pandemic was high,
with 73.2% of respondents reporting themselves as Slightly
fearful/Fearful. High risk avoidance and health protective
behavior were reported, with 78.0 and 99.0% reporting at
least one avoidance and protective behavior respectively.
Knowledge was a significant predictor for practice of
healthprotective behavior across the three ethnic groups.
Level of fear was significantly correlated with number of
protective and avoidance behaviors. The study highlights
the need for provision of accurate information that in-
creases risk avoidance and health protective behaviors,
while at the same time decreases fear or panic in the
general public.

Keywords Behavioral responses - Influenza A(HIN1)

L. P. Wong (IX)

Medical Education and Research Development Unit,
Faculty of Medicine, University of Malaya,

50603 Kuala Lumpur, Malaysia

e-mail: wonglp@ummc.edu.my

L-C. Sam

Tropical Infectious Diseases Research and Education Centre,
Department of Medical Microbiology, Faculty of Medicine,
University of Malaya, 50603 Kuala Lumpur, Malaysia

Introduction

A new influenza virus (referred to as “swine flu” early on),
now called pandemic (HIN1) 2009, has spread rapidly
from its origins in Mexico to cause influenza and severe
acute respiratory illness globally. As of 9 July 2010, more
than 214 countries have reported pandemic influenza
A(HIN1) and over 18,311 deaths reported to World Health
Organization (World Health Organization 2010). The first
pandemic wave in Malaysia occurred between April and
September, 2009. During this time, there was extensive
media coverage of the pandemic, including active com-
munication by the government of efforts and practices re-
quired to control transmission.

Psychobehavioral surveillance during infectious disease
outbreaks is important as understanding public responses
to the outbreak may provide valuable insights into risk
communication messages and information to the general
public (Leung et al. 2005). Numerous psychobehavioral
studies and investigation of psychosocial impact of
infectious disease outbreaks such as SARS and avian
influenza have been carried out. Panic and distress were
prevalent in the event of human avian influenza outbreak
(Lau et al. 2007a). It was found that the psychosocial
impact of SARS outbreak was positively associated with
public protective behaviors against infection (Seto et al.
2003; Leung et al. 2005). It has also been reported that
compliance with precautionary behaviors among the
population at risk is important for prevention of further
disease spread, and to promote psychological preparedness
for future outbreaks (Brug et al. 2009). Additionally,
preparedness for a pandemic requires the understanding
and monitoring of disease-related perceptions and psy-
chological responses in the general public (Lau et al.
2007a).
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A study conducted in the UK at the early onset of the
A(HIN1) outbreak indicated low levels of anxiety and
limited behavioral changes in the general public. It was
also noted in the study that the practice of recommended
health behaviors was positively associated with risk per-
ception and perceived seriousness of the outbreak (Rubin
et al. 2009). In contrast, a recent study in Hong Kong re-
ported that emotional distress due to the pandemic was
relatively mild and the public is changing their routine
lifestyle (Lau et al. 2009).

Studies investigating the determinants of behavioral
responses to the pandemic are scarce. A recent study of a
small sample of Malaysians during the early days of the
outbreak showed that changes in the use of public transport
and purchase of masks were prevalent (Goodwin et al.
2009). In particular, psychosocial consequences and impact
of A(HINT1) infection across different socio-demographic
and ethnic groups remain unclear.

Numerous health behavioral models have been devel-
oped to predict an individual’s health behaviors. According
to the Health Belief Model (HBM), action to prevent ill-
ness depends upon the individual’s perception of vulnera-
bility to acquire the disease, consequences, beliefs in
effectiveness of preventive behavior, and benefits of
reducing the threat (Rosenstock 1990). On the other hand,
emotions are the integral component of the Common-Sense
Model (CSM), and the five constructs that form the ele-
ments of a person’s commonsense disease models are
identity, causes, consequences, time-line, and controlla-
bility/cure (Diefenbach and Leventhal 1996).

We conducted a baseline survey to examine knowledge,
attitudes, behavioral and psychosocial consequences of the
A(HIN1) influenza outbreak in Malaysia. The survey
commenced on July 11, 2009, a month after WHO in-
creased the pandemic level to phase 6. On July 23, 2009,
the nation’s first case of death from the influenza A(HIN1)
was reported. There was a sharp increase of number of
deaths in the entire month of August (Ministry of Health
Malaysia Press Release 2009). The study was conducted
when the pandemic was very active and spreading in the
community, and most importantly, it was carried out over a
period of escalating reported deaths. The findings on
knowledge and attitudes have been documented (Wong and
Sam, submitted). In this paper, we explored the findings of
four behavioral and psychosocial aspects of influenza
A(HIN1): fear of the A(HIN1) pandemic, risk avoidance
behavior, health-protective behavior, and psychosocial
impact. The purpose of this investigation was to explore
factors predicting risk avoidance, health-protective behav-
ior and psychosocial impact of the newly emerging pan-
demic across various ethnic and socio-demographic
groups, which may help in future pandemic preparedness
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planning. The study also describes the behavioral responses
to the pandemic in the context of established health
behavioral models.

Methods
Sample

A computer-assisted telephone interview (CATI) was
conducted between July 11 and September 12, 2009.
Telephone numbers were generated at random from the
state of Selangor and Federal Territory of Kuala Lumpur,
using the latest electronic version (2008/2009) of the res-
idential telephone directory. To be eligible for telephone
interview(s), participants had to be at least 18 years old,
residing in the contacted households, and have heard of
influenza A(HIN1). In our study we randomly selected
only one person per household if more than one was eli-
gible. We stratified the sampling frame into three ethnic
categories: Malay, Chinese, Indian. The majority of tele-
phone calls were made between 5.30 p.m. and 10.00 p.m.
on weekdays and from 12.00 p.m. to 7.00 p.m. on week-
ends or public holidays. Highest contact rates with house-
holders were obtained during weekends and public
holidays.

Instruments

In the knowledge assessment section of the questionnaire,
respondents were first asked to list the symptoms of
influenza A(HIN1). A score of one was given to each
correctly identified symptom. The subsequent knowledge
questions (6-item) queried the respondents’ knowledge
about mode of transmission and severity of infection, with
answer choices of either Yes, No or Don’t know. A score of
one was assigned to a correct answer and a value of O to an
incorrect answer or Don’t know responses.

To determine psychosocial consequences, respondents
were asked several questions concerning their level of fear
related to A (HIN1) influenza. A 4-point scale ranging
from 1 (Not at all fearful) to 4 (Very fearful) was used.
Respondents were subsequently questioned about the risk
avoidance approaches to prevent A (HIN1) infection (8-
item), health-protective behaviors (5-item), and impact of
A(HINI) (6-item). Answer choices were either yes, no or
not relevant. The final section consisted of demographic
questions (9-item). The Cronbach’s alpha internal con-
sistencies of the scales were calculated. The 6-item close-
ended knowledge questions had an inter-item correlation
range of —0.043 to 0.203 with Cronbach’s alpha of 0.233.
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The Cronbach’s alpha coefficient for the 8-item risk
avoidance questions was 0.745, and inter-item correlation
ranged from 0.021 to 0.642, indicating a high level of
internal consistency. The Cronbach’s alpha for the 6-item
health protective behavior questions was 0.342, and inter-
item correlation ranged from —0.032 to 0.231. The
Cronbach’s alpha for the 6-item impact questions was
0.775, and inter-item correlation ranged from 0.153 to
0.753.

The survey questions were adapted and modified from
previous published studies on infectious disease outbreaks
(Leung et al. 2005; Lauat et al. 2007a). The questionnaires
were in three languages: Bahasa Malaysia (the national
language of Malaysia), English and Chinese. A team of
trained multi-ethnic interviewers performed the interviews;
each of the ethnic group interviewers was assigned to
interview respondents of the same ethnic group. In the pilot
study, interviews were conducted with 20 respondents of
various ethnicities from the telephone directory. The test
respondents commented that the questions were easily
understood, and the average completion time was 15 min.
Informed consent was obtained verbally. Respondents were
assured that their responses would be confidential and re-
minded that their participation in the interview was vol-
untary. The study was approved by the Medical Ethics
Committee of the University Malaya Medical Center,
Kuala Lumpur, Malaysia.

Analyses

All statistical analyses were performed using SPSS version
17.0 for Windows (SPSS, Inc., Chicago, IL, USA). Non-
response and irrelevant (non-applicable) responses (ques-
tions regarding pork and pork products to Muslim
respondents) were treated as missing values and, therefore,
excluded from the analyses. T-tests and one way analysis of
variance (ANOVA) were used for comparisons of means;
the chi-square test was used to test the significance of
differences in percentages. Post hoc comparisons using the
Tukey’s HSD test were conducted to evaluate pairwise
differences among the means. Multivariate logistic
regression analysis was used to determine factors associ-
ated with fear related to A(HIN1). Multiple linear regres-
sion analysis using the enter method was carried out to
determine predictors of risk avoidance, protective behavior
and impact related to A (HIN1). Wald chi-square statistics
were used to test the significance of individual coefficients
in the model. Goodness of fit was assessed with the Hos-
mer-Lemeshow test. Spearman’s rho was used to deter-
mine correlation level of fear with number of protective
behaviors and impact related to A(HIN1). Statistical sig-
nificance was set at P < 0.05.

Results
Participants’ characteristics

Figure 1 provides the flowchart of the CATI process. A
total of 6,230 call attempts were made, resulting in 1,050
responding households. The response rate computed as the
number of completed interviews (1,050) divided by the
number of eligible and/or contactable households (1,750)
was 60.0%. Participants who declined to participate in the
survey were asked their reasons for not wanting to partic-
ipate. The most common reasons for not wanting to par-
ticipate were “busy” (49.1%) and “not interested”
(26.5%). A total of 23 (3.9%) respondents said that they did
not know about influenza A (HIN1), and declined to be
interviewed.

Knowledge

The findings on knowledge and attitudes towards HIN1
influenza pandemic were reported in detail elsewhere
(Wong and Sam, submitted). Briefly, 33.2% were able to
name three influenza-like illness symptoms, while 20.4%
could name only one to two symptoms. The mean total
knowledge score for the overall sample was 7.30
(SD £ 1.961) out of a possible score of 13.

Fear of HIN1 influenza pandemic

On a scale of 1-4 (with 1 representing Not at all fearful,
2 = Slightly fearful, 3 = Fearful, 4 = Very fearful), 431
(41.1%) of the overall respondents were Slightly fearful,
while 337 (32.1%) were Fearful. Univariate analysis
showed that fear related to influenza A(HIN1) exhibited
significant differences across ethnic groups (Table 1). The
highest proportion of respondents who were Very fearful/
Fearful of the pandemic was seen among the Malays
(63.4%), followed by Indians (37.0%) and Chinese
(29.5%). The mean knowledge score for respondents who
were Slightly/Not at all fearful (7.41 £ 2.05) was signifi-
cantly higher than those who were Very fearful/Fearful
(7.18 £ 1.84). Respondents who were younger, more
highly educated, employed, and living in urban areas were
more likely to be Very fearful/Fearful of the pandemic, but
these differences were not statistically significant. Multi-
variate logistic regression analysis revealed that the factors
significantly associated with being Very fearful/Fearful
were: Malay ethnicity (OR = 4.23, vs. Chinese), and In-
dian ethnicity (OR = 1.51, vs. Chinese). The overall model
was highly significant (chi-square = 107.25, df = 12,
P < 0.0001). The Hosmer and Lemeshow tests indicated
very good model fit.
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Fig. 1 Illustration of the CATI
process of the survey
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Risk avoidance, health-protective behavior and impact

Table 2 displays the univariate association of risk avoid-
ance, health-protective behavior and impact of A (HIN1)
among the three ethnic groups. Table 3 shows the results of
respective logistic regression analyses by ethnic break-
down.

The mode and median of number of risk avoidance
behaviors was O and 3 respectively, with 78.0% of
respondents (n = 822) reporting at least one avoidance
behavior and 50.6% (n = 531) reported at least three
avoidance behaviours. The three most commonly men-
tioned avoidance behaviors were avoidance of crowded
places (62.1%), public places (52.5%), and going abroad
(50.9%). In univariate analyses, those who were female,
with higher education, employed, and living in urban areas
reported a significantly higher number of avoidance
behaviors (P < 0.05). There were significant differences on
the responses to avoidance items among the three ethnic
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groups studied (Table 2). On the whole, the Malays re-
ported relatively higher prevalence of avoidance behavior
except for Avoid visiting hospitals. Linear regression
analyses were also performed separately for each ethnic
group. As shown in Table 3, the regression model was only
significant in the Malay group, with high risk avoidance
associated only with female gender and those living in rural
areas (vs. suburban). No significant predictors were ob-
served in linear regression models of the Chinese and In-
dian groups.

Ninety-nine percent of respondents (n = 1,040) prac-
ticed at least one protective behavior (mode 3, median 3)
and 64.9 (n = 681) reported at least three protective
behaviours. Cover coughs and sneezes (93.9%), Wash
hands frequently (90.9%), and Adopt healthy lifestyle
(85.0%) were the three most commonly reported health
protective behaviors. The reported prevalence of face mask
use was only 28.7%. The Chinese (31.8%) respondents
were significantly more likely to wear face masks than the
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Table 1 Socio-demographic differences in level of fear and logistic

regression analyses of factors associated with fear related to A(HIN1)

Predictor variable Fear related to A (HIN1)
Total % of respondents Logistic regression
response N* model (N = 1,006)

Very fearful/

Slightly/ 7 df P OR (95%CI)

fearful not at all fearful

Gender
Male 379 422 57.8 254 1 0.063 0.82 (0.62, 1.10)
Female 670 473 52.7 100.25 2 <0.0001#** 1

Ethnicity
Malay 435 63.4 36.6 345 2 0.18 4.23 (3.09, 5.79)***
Indian 262 37.0. 63 - - - 1.51 (1.05, 2.16)"
Chinese 352 29.5 70.5 - - - 1

Age
18-39 531 46.5 53.5 - - - 1.80 (0.94, 3.43)
40-59 455 45.7 54.3 - - - 1.71 (0.90-3.23)
60-79 54 333 66.7 - - - 1

Highest education attainment
Graduate tertiary education 516 44.1 559 0.84 1 0.19 0.84 (0.61, 1.15)
Graduate secondary education 533 46.9 53.1 - - - 1

Employment
Employed 600 47 53 1.11 1 0.16 1.26 (0.94, 1.69)
Not employed 446 43.7 56.3 - - - 1

Average monthly household income
<RM 2,000 228 474 52.6 072 2 0.69 1.09 (0.73, 1.62)
RM 2,001-4,000 378 444 55.6 - - - 0.99 (0.73, 1.39)
>RM 4,001 410 47.1 52.9 - - - 1

Locality
Urban 838 44.2 55.8 443 2 0.11 0.94 (0.63, 1.41)
Rural 123 55.7 443 - - - 0.95 (0.58, 1.70)
Suburban 88 47.2 52.8 - - - 1
Knowledge score (x £+ SD)° 1,049 7.18 + 1.84 741 £2.05 344 1 0.04" 1.03 (0.96, 1.10)

Logistic regression model of predictors of being Very fearful/fearful; Hosmer and Lemeshow test, > (8) = 3.287, P = 0.915; Cox & Snell

R* = 0.101; Nagelkerke R* = 0.135

OR odds ratio, CI confidence interval, RM Malaysian ringgit (US$1
* P <0.05; ** P <0.01; *#** P < 0.001

? Not all subtotals add to total of 1,050 owing to missing values

® rtest, F-value, df, P

Malay (23.7%) and Indian (27.8%) respondents. Females
and those living in urban areas were significantly more
likely to use face masks. Employment status and education
level were not significantly associated with face mask use.
In multivariate analyses, the regression models for the three
ethnic groups were statistically significant. In all three
groups, there were significant positive associations be-
tween knowledge and protective behavior. Amongst the
Malays, significant associations with protective behavior
were also seen in the younger (18-39 years) and employed;
and amongst the Chinese, in those of high education.

= RM 3.49, as of Oct 5, 2009)

Many (41.5%) reported no psychosocial impact from the
pandemic. The mean number of impacts on all respondents
was 1.31 (mode 0, median 1). 40% reported that the HIN1
influenza pandemic have had an impact on their non-work
related travel, their daily routine (24.3%), and family’s
daily routine (23.5%). Only 10.4% were financially af-
fected by the influenza pandemic, a majority of whom were
Chinese. In multivariate analysis of the Chinese group, a
higher number of reported impacts were associated with
young age (18-39 years) and being employed, although the
overall linear regression model was not statistically sig-
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Table 2 Ethnic differences in risk avoidance, health-protective behavior and psychosocial impact of A(HIN1)

Total

response responses

“Yes” “Yes” responses N (%)°

Malay Chinese  Indian Ethnic comparison
N n%  n%® % n% o df P

Risk avoidance
Avoid going to crowded places 1,043 648 (62.1) 296 (68.0) 214 (61.3) 138 (53.3) 15.19 2 0.001%**
Avoid public places 1,039 545 (52.5) 260 (59.8) 163 (47.2) 122 (47.1) 16.1 2 <0.001***
Avoid going abroad 1,020 519 (50.9) 254 (58.8) 162 (47.9) 103 (41.2) 21.39 2 <0.001***
Avoid taking public transport 928 303 (32.8) 149 (344) 95(35.1) 59(269) 454 2 0.103
Avoid eating outside 1,039 332 (32.0) 189 (43.4) 74 (21.3) 69 (26.8) 47.50 2 <0.001%**
Avoid visiting hospitals 1,041 335 (32.2) 121 (27.8) 147 (42.5) 69 (25.9) 25.48 2 <0.001%**
Avoid eating pork and pork related products® 483 43 (8.9) Nil 14 (4.1) 27 (19.3) 2895 1 <0.001%**
Avoid eating birds (chicken) and bird products 996 68 (6.8) 34 (7.8) 13 (3.8) 21 (9.7) 8.66 2 0.013*

Health-protective behavior
Wear face mask when out in public 1,049 292 (28.7) 103 (23.7) 112 (31.8) 292 (27.8) 6.84 2  0.033*
Wash hand frequently 1,050 954 (90.9) 408 (93.6) 305 (86.6) 241 (90.9) 11.79 0.003%*%*
Cover coughs and sneezes 1,050 986 (93.9) 409 (93.8) 333 (94.6) 244 (93.1) 0.58 2 0.748
Staying home from work or school if sick 777 555 (71.4) 184 (59.2) 223 (81.7) 148 (76.7) 39.61 2 <0.001%***
Taking preventive medicine (conventional or traditional) 1,050 238 (22.7) 33 (7.6) 114 (32.4) 91 (34.7) 97.43 2 <0.001%***
to prevent A(HINI)
Adopt healthy lifestyles to avoid infection (e.g. eat 1,049 892 (85.0) 402 (92.2) 262 (74.4) 228 (87.4) 49.79 2 <0.001%**
nutritious food, exercise regularly, get enough sleep)

Psychosocial Impact of A(HIN1)
Financially affected 1,050 109 (10.4) 17 (3.9) 45(12.8) 47 (17.9) 3796 2 <0.001***
Job affected 788 128 (12.2) 47 (14.8) 42 (154) 39 (19.6) 224 2 0326
Own daily routine affected 1,050 255 (24.3) 126 (28.9) 67 (19.0) 62 (23.7) 10.38 2  0.006**
Family’s daily routine affected 1,050 247 (23.5) 115 (26.4) 68 (19.3) 64 (244) 555 2  0.062
Affect work related travel 704 151 (21.4) 61 (20.7) 54 (23.3) 151 (21.4) 0.69 2 0.707
Affect non-work related travel 1,050 420 (40.0) 204 (46.8) 146 (41.5) 70 (26.7) 27.95 2 <0.001%***

* P <0.05; ** P <0.01; *** P <0.001

# Not all subtotals add to total of 1,050 owing to missing values

® Percent within ethnic groups

¢ This question was not relevant to the Muslim Malays; comparison was made between Chinese and Indians

nificant. No significant predictors were observed in linear P < 0.01), Chinese (r = 0.45, P < 0.01), and Indian

regression model of the Chinese and Indian groups.

There was significant positive correlation between level
of fear with number of health-protective behaviors
(r =0.086, P < 0.01) and number of impacts (r = 0.27,
P < 0.01) for the overall respondents. Number of health
protective behaviors was positively correlated with number
of impacts (r = 0.153, P < 0.01). When the correlation
between level of fear and number of health protective
behaviors was adjusted to ethnicity, the Malays showed
higher coefficient correlation (r = 0.561, P < 0.001)
compared with the Chinese (r = 0.118, P < 0.05) and
Indians (r = 0.130, P < 0.05). Likewise, there was a sig-
nificant positive correlation between level of fear and
number of avoidance behaviors in the Malay (r = 0.27,
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(r =0.242, P < 0.01) groups.

Discussion

This survey was carried out during a period of escalating
reported deaths in July—August 2009, when media cover-
age and public concern were particularly intense. The fear
about the pandemic was high, with 73.2% of respondents
Slightly fearful/Fearful of the pandemic. Although the le-
vel of knowledge was slightly higher in those who were
Slightly/Not at all fearful, knowledge was not a significant
predictor of level of fear among our study respondents. Our
results clearly show that risk avoidance among our study
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Table 3 Multiple linear regression models for avoidance behavior, protective behavior and psychosocial impact related to A(HIN1)

Predictor Risk avoidance (range 0-8) f (SE) Protective behavior (range 0-6)  (SE)  Impact (range 0-6) 5 (SE)
variable
Malay®* Chinese Indian Malay Chinese Indian Malay Chinese Indian
Gender
Male —0.79 (0.21)***  —0.26 (0.25) 0.03 (0.30) —0.16 (0.09) 0.03 (0.11) —0.13 (0.14) —0.04 (0.15) 0.25 (0.19) 0.27 (0.25)
Female - - - - - - - - -
Age
18-39 0.45 (0.46) 0.42 (0.59) —0.02 (0.59) 0.49 (0.200*  0.61 (0.27) 0.39 (0.27) 0.53 (0.34) 0.86 (0.44)*  0.27 (0.49)
40-59 0.51 (0.46) 0.84 (0.58) 0.16 (0.58) 0.31 (0.20) 0.42 (0.27) 0.04 (0.26) 0.10 (0.34) 0.77 (0.44) 0.14 (0.48)
60-79 - - - - - - - - -
Highest education attainment
Graduate 0.16 (0.23) 0.36 (0.27) 0.04 (0.34) —0.03 (0.10) 023 (0.13)*  —0.002 (0.15) 0.15 (0.17) 0.11 (0.20) —0.05 (0.28)
tertiary
Graduate - - - - - - - - -
secondary
Employment
Employed  0.14 (0.22) —0.05 (0.25)  0.10 (0.31) 0.45 (0.09)%** 0.16 (0.11) 0.56 (0.14) —0.01 (0.16) 039 (0.18)°  0.24 (0.26)
Not - - — — — - - — —
employed
Average monthly household income
<2,000 0.28 (0.28) —0.10 (0.34)  —0.10 (0.44) —0.09 (0.13)  0.29 (0.16) 0.31 (0.20) —0.27 (0.19)  0.00 (0.25) 0.18 (0.36)
2,001-4,000 0.20 (0.24) —0.25 (0.27)  —0.10 (0.34) —0.08 (0.10)  —0.19 (0.13)  0.21 (0.16) —0.02 (0.93)  0.02 (0.21) —0.14 (0.28)
>4,001 - - - - - - - - -
Locality
Urban —0.18 (0.27) —0.16 (0.51)  —0.15 (1.60) —0.04 (0.12)  0.10 (0.24) 0.68 (0.72) 0.07 (0.20) —0.04 (0.38)  0.85 (1.33)
Suburban —0.98 (0.37)** —0.11 (0.59) —0.16 (1.65) —0.18 (0.16) 0.23 (0.27) 0.38 (0.74) —0.22 (0.27) 0.14 (0.44) 1.73 (1.37)
Rural - - - - - - - - -
Knowledge  —0.07 (0.60) 0.06 (0.06) —0.04 (0.07) 0.08 (0.03)* 0.10 (0.03)***  0.08 (0.03)**  0.04 (0.04) —0.01 (0.04) 0.05 (0.06)
score
(x + SD)
F (10, 425) F (10, 317) F (10, 144) F (10, 425) F (10, 262) F (10, 182) F (10, 393) F (10, 312) F (10, 166)
= 2752, = 1.043, =0.122, = 6.240, = 4.464, = 4.126, = 2.368, = 1.600, = 1.139,
P = 0.003 P = 0.407 P = 1.000 P = 0.000 P = 0.000 P = 0.000 P = 0.010 P =0.105 P =0.334
R* = 0.039 R* = 0.001 R* = —0.037 R* = 0.108 R* = 0.096 R*=0.113 R* = 0.031 R* = 0018 R* = 0.006

R?> = Adjusted R®
* P <0.05; ** P < 0.01; #* P < 0.001
* Avoidance behavior for Malay ethnicity, range 0-7

respondents were high, with 78.0% reporting at least one
avoidance behavior, and 50.6% reported at least three risk
avoidance behavior changes. Females, those with higher
education, the employed, and those living in urban areas
reported higher number of risk avoidances. This suggests
that risk perception and adherence to protective measures
could be lower among males, those with less education, the
non-employed and those living in rural areas. Those who
perceive a low risk of contact with infected persons may
believe that they are personally unaffected by the pan-
demic. Likewise, health protective behavior changes was
also high among the study respondents, with 99.0%
reporting at least one protective behavior, and 64.9%
reporting at least three health protective behavior changes.
Only 28.7% reported ever using face masks to protect
against A(HINI) infection. Multivariate analyses indicated
that knowledge predicts the practice of health-protective
behavior across the three ethnic groups. The results are in

accord with Leventhal’s CSM, where beliefs and knowing
about the causes of illness, and personal control over the
illness progression play a role in individual’s strategies to
control the illness (Leventhal et al. 2003). This suggests
that provision of education and clear information is
essential to enhance health-protective behaviors (Wray
et al. 2008; Goodwin et al. 2009; Lau et al. 2009).

There were some notable differences across ethnic and
other sociodemographic groups with respect to perception
of fear, risk avoidance, health-protective behaviors and
impact of A(HIN1). Moreover, there were also notable
ethnic differences in association between behavioral re-
sponses. Therefore, in the provision of behavioral and
prevention information to the public, ethnic differences in
perceptions and behavioral responses should be considered.
Previous studies have also shown marked sociodemo-
graphic disparities in risk perception of disease outbreaks
and its associations with health outcomes, disease
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incidence and mortality (Lau et al. 2006; Lauet al. 2007b;
Raude and Setbon 2009). The findings suggest further in-
depth qualitative exploration on cultural values and beliefs
related to each ethnic group and national studies with a
larger number of respondents.

According to Leventhal’s CSM, anxiety or fear induced
by the illness can motivate individual to engage in health
care activities (Diefenbach and Leventhal 1996). Our study
also supports this hypothesis, where a high level of fear
was associated with higher number of health-protective and
avoidance behaviors. This suggests that information com-
munication should attempt to evoke a sense of fear or
perceived susceptibility so that a person will adopt rec-
ommended health-protective behaviors. Moderate fear has
been shown as very effective in motivating changes in
behavior. Janis’ fear-as acquired drive model proposed that
the behavioral response to fear would depend on its
intensity—that low levels of fear would lead to inaction,
moderate levels would produce self-protective behavior,
and high levels would result in counterproductive defen-
sive responses (Janis 1967). Additionally, it should be
noted that excessive avoidance behavior may negatively
impact on physical and social functioning, and may have
considerable economic consequences. Appropriate health-
protective behaviors, therefore, may be more likely when
fear is at a moderate level. As such a moderate amount of
fear along with the provision of accurate information and a
realistic view of associated risks is warranted to encourage
people to take precautions.

Positive association between anxiety about the A(HIN1)
pandemic and practice of recommended behaviors and
avoidance behaviors have similarly been reported (Rubin
et al. 2009). Of note, high level of perceived susceptibility
may not necessarily lead to self-protective behavior if
perceived severity of the threat is minimal (Dejoy 1996).
This suggests that, in the event of a new disease outbreak, it
is essential to increase perceived severity of the threat of
the pandemic along with perceived susceptibility to
infection among the general public.

With regards to psychosocial impact, the pandemic
A(HIN1) appeared to have minimal psychosocial impact
on our respondents. The main psychosocial impacts were
on participant’s non-work related travel and daily routine.
Young age and being employed were significant in pre-
dicting psychosocial impacts in the Chinese respondents.
Particular attention should be given for those who were
greatly impacted by the HIN1 epidemics. The study
showed the those who had suffered the consequences of
the A(HIN1) outbreak were more likely to have higher
health protective behaviors. This may imply that protec-
tion behaviors relative to A(HIN1) was guided by the
element of consequences identified by both the HBM and
CSM.

@ Springer

This study has several limitations. The low Cronbach’s
alpha scores of <0.7 achieved for the knowledge and health
protective behavior items may affect the reliability of the
scores (Pallant 2007). This may be due to limited number
of items used in the scales. Despite the low alpha values,
the scales measure important elements of knowledge and
behavior related to A(HIN1). According to Moss et al.
(1998), a low alpha value does not necessarily mean that
the scale will not work well as measurement or screening
tool, where the aim is to indicate the possible presence of a
disorder, not to give a specific diagnosis. Another limita-
tion is that the study only included households with fixed-
line telephones, therefore, those with a mobile telephone
only and household without fixed-line telephone (which are
more likely to be from socio-economically disadvantaged
groups) were under-represented (Boland et al. 2006).
Additionally, the study was conducted in one state and one
federal territory, respectively, out of a total of 13 states and
three federal territories in the country. As such, the sample
may not be representative of the whole country. Finally, all
information obtained from the interview was self-reported
and reporting bias due to socially desirable attitudes and
behaviors might exist. Further, attitudes do not necessarily
predict actual behaviors (Ajzen and Fishbein 1980). De-
spite these methodological caveats, the study has the
advantages of a high response rate of 60.0%, was carried
out during the peak of the A(HINI1) pandemic, and was
performed on a wide spectrum of sociodemographic
groups.

Conclusion

The study has important implications for the infection
control measures for A(HIN1) influenza. Firstly, the find-
ings indicate that attention must be directed toward
enhancing public compliance and the efficacy of risk
avoidance and health protective behaviors. Secondly, as
knowledge was associated with practice of health-protec-
tive behaviors, public health and outbreak control measures
should emphasize increasing the knowledge of A(HIN1)
infection. Most importantly, health messages should aim at
increasing the individual’s threat-related beliefs, while at
the same time reducing misconceptions and adverse psy-
chosocial outcomes in the community. Thirdly, the findings
noted substantial differences in psychosocial implications
of the A(HIN1) pandemic in ethnically and socio-demo-
graphically diverse populations. This highlights the
importance of educational intervention to target particu-
larly the vulnerable segments of the population.

The results also have notable implications for future
A(HIN1) communication and education efforts. Further
future research should explore the most effective emer-
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gency communication plan in responding to future out-
breaks, in particular how best to disseminate information
that will not induce misperceptions, yet will provoke
adaptive and appropriate levels of fear responses. Inter-
vention should be carried out to test health behavior
models, such as the HBM and CSM, as a possible means of
predicting public behavioral responses to the pandemic.
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