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Understanding household transmission of the pan-
demic influenza A(H1N1)2009 virus, including risk fac-
tors for transmission, is important for refining public 
health strategies to reduce the burden of the disease. 
During the influenza season of 2009 we investigated 
transmission of the emerging virus in 595 households 
in which the index case was the first symptomatic 
case of influenza A(H1N1)2009. Secondary cases 
were defined as household contacts with influenza-
like illness (ILI) or laboratory-confirmed influenza 
A(H1N1)2009, occurring at least one day after but 
within seven days following symptom onset in the 
index case. ILI developed in 231 of the 1,589 household 
contacts, a secondary attack rate of 14.5% (95% confi-
dence interval (CI): 12.9–16.4). At least one secondary 
case occurred in 166 of the 595 households (a house-
hold transmission rate of 27.9%; 95% CI: 24.5–31.6). 
Of these, 127 (76.5%) households reported one sec-
ondary case and 39 (23.5%) households reported two 
or more secondary cases. Secondary attack rates were 
highest in children younger than five years (p=0.001), 
and young children were also more efficient transmit-
ters (p=0.01). Individual risk was not associated with 
household size. Prophylactic antiviral therapy was 
associated with reduced transmission (p=0.03). The 
secondary attack rate of ILI in households with a con-
firmed pandemic influenza A(H1N1)2009 index case 
was comparable to that described previously for sea-
sonal influenza.

Introduction
The world experienced the first influenza pandemic 
of the 21st century in 2009. Pandemic influenza 
A(H1N1)2009 (hereafter to be referred to as pandemic 
influenza) was identified initially in Mexico and the 
United States (US) [1,2] and spread rapidly to the south-
ern hemisphere, becoming the dominant strain during 
the 2009 Australian winter [3]. In Western Australia 
(WA), pandemic influenza comprised over 90% of 
influenza notifications for which subtyping data were 
available. Pandemic influenza has since dominated 

the 2009/10 northern hemisphere winter and the 2010 
southern hemisphere winter. 

Understanding the transmission dynamics of pandemic 
influenza, including risk factors for transmission, is 
important in informing public health strategies to 
reduce the impact of the virus. Unfortunately, house-
hold transmission studies of the current [4-6], and pre-
vious influenza pandemics are scarce [7], and rely on 
studies of seasonal influenza [8-12]. Secondary attack 
rates reported for seasonal influenza range from 10% 
to nearly 40% and vary with age, circulating strain, 
family composition, and levels of community exposure 
[8-12].

In the period between the notification of the first case 
in WA in late May 2009 and early August 2009 (before 
distribution of pandemic influenza vaccine), we inves-
tigated household transmission of pandemic influenza 
in WA. The objectives were to estimate the secondary 
attack rate and to describe the characteristics of index 
cases and their household contacts that were associ-
ated with risk of transmission. 

Methods
Pandemic influenza index cases and their household 
contacts were recruited during a ten-week period 
encompassing the peak of pandemic influenza activ-
ity, from 29 May 2009 (four days after notification 
of the first confirmed case in WA), to 7 August 2009 
[13]. Influenza is a notifiable disease in Australia, 
and cases were identified from the WA Notifiable 
Infectious Diseases Database, which is maintained by 
the Communicable Disease Control Directorate (CDCD). 
This database captures all notifiable disease reports 
for the State of WA, which has a population of over 2.2 
million people [14]. All laboratory testing for pandemic 
influenza was carried out by PathWest Laboratory 
Medicine WA, a World Health Organization-designated 
National Influenza Centre. As a minimum, all specimens 
were tested by PCR directed at specific targets in the 
influenza A matrix gene and the pandemic influenza 
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H1 haemagglutinin gene [15]. Over 90% of specimens 
were also tested for influenza B, and seasonal influ-
enza A(H1) and A(H3) by PCR [15]. 

An index case was defined as anyone notified with 
pandemic influenza diagnosed by PCR during the study 
period and who otherwise met the eligibility crite-
ria (see below). A household was defined as a group 
of two or more people living together in a domestic 
residence; residential institutions, such as boarding 
schools, hotels or prisons were excluded. A household 
contact was defined as any person who had resided in 
the same household as the index case for at least one 
night during the household exposure period (one day 
before to seven days after onset of illness in the index 
case). Index cases were excluded if they lived alone, 
did not spend time at the household after the onset of 

symptoms, had a co-infection with another influenza 
virus and/or were not the first symptomatic individual 
in the household. Household contacts who had the 
same symptom onset date as the index case, and were 
therefore possibly infected from the same source as 
the index case, were also excluded. 

Influenza-like illness (ILI) was defined as fever >38 ºC, 
or a reliable history of fever of unknown temperature, 
AND cough and/or sore throat. A secondary case was 
defined as a household contact who developed an ILI 
or laboratory-confirmed influenza within seven days 
of symptom onset in the index case (distinctions were 
not made between secondary and tertiary cases in the 
household). Household transmission was deemed to 
have occurred if at least one household contact became 
a secondary case. Household contacts who did not 
develop an ILI or test positive for pandemic influenza 
were classified as uninfected household contacts. The 
secondary attack rate was calculated as the number of 
secondary cases divided by the total number of eligi-
ble household contacts. The mean serial interval was 
calculated from the sum of the time between the onset 
of ILI symptoms in all index and secondary case pairs.

Public health nurses interviewed each selected index 
case twice by telephone: within 48 hours of notification 
to CDCD and the second time as close as possible to 
eight days after symptom onset. At the first interview, 
the reason for the investigation was explained and 
information was collected on: symptoms, use of antivi-
ral medications, underlying medical conditions, vacci-
nation for seasonal influenza and number of household 
contacts. The second interview collected information 
on household contacts, including: age, sex, number 
of days living in the household during the household 
exposure period, whether they shared the same room 
or bed as the index case, onset and symptoms of any 
illness during the exposure period, underlying medi-
cal conditions, use of antiviral prophylaxis, and vac-
cination for seasonal influenza. If an index case was 
unable to answer the questions or was under 18 years 
of age, an adult household member was interviewed as 
a proxy. A total of six attempts were made to contact 
the index case and/or household contacts, after which 
point they were deemed not contactable. 

Information was sought on whether any household 
contacts had been notified with influenza in the expo-
sure period by searching the notifications database for 
any confirmed influenza results matching the contact’s 
name and date of birth with a specimen date within 
seven days of symptom onset. If no notification was 
recorded, PathWest Laboratory Medicine WA records 
were checked, to determine whether an influenza test 
had been performed and the result. 

The secondary attack rate was analysed in relation 
to covariates measured at the index case and house-
hold contact levels using univariate chi-square test 
for proportions and t-tests for continuous variables. 

Figure 1
Flow diagram of the investigation, household transmission 
study of pandemic influenza A(H1N1)2009, Western 
Australia, 29 May–7 August 2009

a Non-eligible index cases include: 140 who were not the first case 
of influenza-like illness in the household, 62 who lived alone, 28 
who did not live at a private residential address, four who had a 
co-infection with another influenza virus, and two who could not 
communicate in English. 
Dotted boxes denote those included in the final analysis.
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Subjects were stratified by age into pre-school-aged 
children (≤4 years-old), school-aged children (5 to 18 
years-old), 19 to 50 year-olds, and those aged over 50 
years. Univariate odds ratios (OR) and 95% confidence 
intervals (CI) were determined, and if multiple vari-
ables were found to be significant, they were entered 
as input for a backward step-wise logistic regression 
analysis. To adjust for clustering by household, gen-
eralised estimating equations were used to obtain 
p values and confidence limits for ORs for all house-
hold contact analyses. All analyses were performed 
using PASW Version 17.0.2 (SPSS Inc., Chicago, IL). 
Information was collected as part of case follow-up 
for a notifiable disease of public health concern and 
did not require approval by a human research ethics 
committee. 

Results
A total of 2,802 laboratory-confirmed pandemic influ-
enza notifications were received during the ten-week 
study period. During the first six weeks, public health 
nurses attempted to contact each of the 468 pan-
demic influenza index cases notified in that period. 
Of those 468 notifications, 309 (66.0%) were con-
tacted, assessed eligible, and agreed to participate in 
the study. From 14 July to 7 August 2009, due to the 
increasing volume of notifications, a daily random 
sample of 20 pandemic influenza notifications per day 
were selected [16]. Of 521 additional index cases cho-
sen by this method, 286 (54.9%) were contactable and 
eligible for the study. 

In total, 595 (60.2%) of the 989 selected pandemic influ-
enza index cases were eligible and participated in the 
investigation (Figure 1). Participating index cases were 

Table 1
Characteristics of pandemic influenza A(H1N1)2009 index cases and their household contacts, Western Australia, 29 May–7 
August 2009 (n=2,184)

Characteristic Pandemic influenza index casesa

Nb=595
Household contacts 

Nb=1,589
Age, mean (standard deviation) 25.7 (16.4) 30.1 (18.8)
Age range, years 0–79 0–103
Age group
      0–4 years 26 (4.4) 124 (7.8)
      5–18 years 237 (39.8) 447 (28.1)
      19–50 years 277 (46.6) 757 (47.6)
      ≥ 51 years 55 (9.2) 228 (14.3)
Sex
      Male 294 (49.4) 806 (50.7)
      Female 301 (50.6) 783 (49.3)
Indigenous status
      Aboriginal 34 (5.7) 62 (3.9)
Underlying medical conditions
      Diabetes 35 (5.9) 35 (2.2)
      Heart disease 19 (3.2) 33 (2.1)
      Respiratory disease 116 (19.5) 126 (7.9)
      Renal disease 2 (0.3) 5 (0.3)
      Neurological disease 4 (0.7) 13 (0.8)
      Haematological disorder 11 (1.8) 11 (0.7)
      Metabolic disease (excluding diabetes) 9 (1.5) 2 (0.1)
      Immune impairment 15 (2.5) 19 (1.2)
      Morbid obesity 41 (6.9) 60 (3.8)
      Current smoker 58 (9.7) 137 (8.6)
      Pregnant (females only) 20 (3.4) 13 (1.7)
      Any underlying conditionc 232 (39.0) 270 (17.0)
Antivirals 
       Yes 238 (40.0) 220 (13.8)
       Nod 331 (55.6) 1,327 (83.5)
Seasonal influenza vaccination in 2009 
       Yes 125 (25.0) 304 (19.1)
       No 394 (66.2) 1,162 (73.1)

a Number of people (percentage), unless otherwise indicated.
b Respondents may not add up to total because of missing information for some variables.
c Patient reported at least one of the underlying medical conditions listed.
d Refers to treatment use of antiviral drugs in index cases and preventative use of antiviral drugs in household contacts.
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very similar with respect to age (median age 25 years) 
and sex, to all remaining pandemic influenza cases 

who were notified in the study period and who were 
not interviewed or eligible to participate (n=2,207).

Table 2
Characteristics of the household contacts of influenza A(H1N1)2009 index cases and secondary attack rates associated with 
these characteristics, Western Australia, 29 May–7 August 2009 (n=1,589)

Characteristic of household contact Number of household contacts 
na=1,589 Secondary attack rate, % Odds ratio (95% CI) p value

Age
     0–4 years 124 22.6 3.40 (1.80 to 6.45)
     5–18 years 447 17.2 2.43 (1.41 to 4.17) 0.001b

     19–50 years 757 13.7 1.86 (1.10 to 3.14)
     ≥ 51 years 228 7.9 1.00
Sex
     Male 806 14.6 1.04 (0.79 to 1.37) 0.80
     Female 783 14.3 1.00
Indigenous status
     Aboriginal 62 8.1 0.49 (0.20 to 1.24) 0.13
     Non-Aboriginal 1,474 15.1 1.00
Present for the entire index illness
     Yes 1497 14.9 2.49 (0.99 to 6.22) 0.05
     No 76 6.6 1.00
Shared the same room as the index
     Yes 337 16.6 1.24 (0.89 to 1.72) 0.20
     No 1226 13.9 1.00
Shared the same bed as the index
     Yes 289 17.6 1.35 (0.96 to 1.90) 0.09
     No 1275 13.7 1.00
Underlying medical conditionsc

     Diabetes 35 8.6 0.54 (0.16 to 1.78) 0.31
     Heart disease 33 15.2 1.04 (0.40 to 2.73) 0.93
     Respiratory disease 126 22.2 1.76 (1.13 to 2.75) 0.01
     Renal disease 5 20.0 1.46 (0.16 to 13.12) 0.74
     Neurological disease 13 23.1 1.76 (0.48 to 6.44) 0.39
     Haematological disorder 11 0.0 – 0.17
     Metabolic disease (excluding diabetes) 2 0.0 – 0.56
     Immune impairment 19 21.1 1.57 (0.52 to 4.78) 0.43
     Morbid obesity 60 16.7 1.17 (0.59 to 2.35) 0.65
     Current smoker 137 10.2 0.64 (0.36 to 1.14) 0.13
     Pregnant (females only) 13 0.0 – 0.22
     Any underlying conditiond 270 18.5 1.40 (0.99 to 1.98) 0.06
Prophylactic antiviral therapy
     Yes 220 9.5 0.58 (0.36 to 0.94) 0.03
     No 1,327 15.3 1.00
Seasonal influenza vaccination in 2009
     Yes 304 15.1 1.01 (0.71 to 1.44) 0.95
     No 1,162 15.0 1.00
Household size
     2 persons 135 16.3 1·00
     3 persons 273 12.5 0·73 (0·41 to 1·31) 0.65b

     4 persons 514 14.2 0·85 (0·51 to 1·43)
     ≥5 persons 667 15.3 1·01 (0·59 to 1·73)

a Respondents may not add up to total because of missing information for some variables.
b Chi-square test for trend.
c Odds ratio for individual underlying medical conditions is the odds of infection among contacts with that condition, versus the odds in those 

not reporting that condition.
d Patient reported at least one of the underlying medical conditions listed.
Variables in blue were statistically significant and were included in the multivariate logistic regression.
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There were 1,632 household contacts in the 595 par-
ticipating households. Forty-three contacts were 
excluded, 14 with insufficient information and 29 who 
became ill on the same day as the index case, leaving 
1,589 household contacts for the final analysis (Figure 
1). Characteristics of index cases and household con-
tacts are shown in Table 1. Index cases were younger, 
and more likely to report underlying medical conditions 
and to have had seasonal influenza vaccine, than the 
household contacts. 

Overall, 231 secondary cases occurred among the 1,589 
household contacts, giving a secondary attack rate of 
14.5% (95% CI: 12.9–16.4). The secondary attack rate 
in households without co-primary household contacts 
(n=570) was similar to that in all households includ-
ing those with co-primary contacts (13.6% and 14.5%, 
respectively, p=0.47).

In order to estimate the proportion of ILI cases due to 
pandemic influenza, we identified all secondary cases 
who had swabs collected within 48 hours of onset of 
ILI symptoms, at which time the yield should be opti-
mal [17]. Among these 29 cases, 27 were PCR-positive 
for pandemic influenza, suggesting ILI was highly 
predictive of pandemic influenza infection in these 
households. 

One or more secondary cases occurred in 166 of the 
595 households (27.9%; 95% CI: 24.5–31.6). Of the 166 
households with secondary cases 127 (76.5%) reported 
one case, 20 (12.0%) reported two, 13 (7.8%) reported 
three, five (3.0%) reported four, and one (0.6%) 
reported five secondary cases. 

Table 2 shows the characteristics of the household 
contacts and secondary attack rates associated with 
these characteristics. Secondary cases (mean age 
25.2 years) were significantly (p<0.001) younger than 
uninfected household contacts (mean age 31.0 years). 
There was a clear inverse association between age 
and secondary attack rate (p=0.001), with the odds 
of illness 3.4 times higher in 0 to 4-year-old children 
compared to adults aged 51 years or older. Secondary 
attack rates were elevated in household contacts 
who were present for the entire household exposure 
period, although this just failed to reach statistical sig-
nificance (OR=2.49, p=0.05). Among a range of under-
lying medical conditions, only respiratory disease 
(including asthma) was significantly more prevalent in 
secondary cases (OR=1.72, p=0.01) compared to unin-
fected contacts. Uninfected contacts were more likely 
to have taken antiviral prophylaxis (14.7%) compared 
to secondary cases (9.1%; p=0.03). Transmission was 
not associated with sex, indigenous status, smoking, 
sharing a room or bed with the index case, household 
size or 2009 seasonal influenza vaccination status of 
household contacts. In the multivariate logistic regres-
sion model, which included age (p<0.001), respiratory 
disease (p=0.031) and prophylactic antiviral therapy 
(p=0.031), all remained independent predictors for (or 
against, in the case of prophylactic antiviral therapy) 
becoming a secondary case.

As illustrated in Figure 2, there was an inverse asso-
ciation between secondary attack rates and age of 
both index cases and household contacts. Young index 
cases were more likely to transmit infection to their 
household contacts, and young household contacts 
were more likely to be infected. 

Amongst the range of symptoms reported by index 
cases, the following resulted in significantly more 
transmission to secondary cases than others: cough 
(p=0.04), shortness of breath (p<0.001), fatigue 
(p<0.001), myalgia (p=0.009), rigors (p=0.003), diar-
rhoea (p=0.001) and vomiting (p<0.001). There was no 
difference in the secondary attack rate associated with 
index cases who had taken antiviral treatment (14.9%) 
compared to those who had not (14.1%, p=0.70). The 
mean interval from onset of illness to treatment of the 
index case  was three days and the median interval 
was two days. 

The median serial interval was 3.0 days (range: 1–7 
days) and the mean serial interval was 3.2 days (Figure 
3). Of the 28 secondary cases occurring six to seven 
days after the index case, 10 occurred in households 
with two or more secondary cases. The median and 

Figure 3
Distribution of days (serial interval) from onset of illness 
in the index case to onset of influenza-like illness in the 
secondary case(s), Western Australia, 29 May-7 August 
2010 (n=231)
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mean serial intervals were unchanged if households 
with more than one secondary case (i.e. possible terti-
ary cases) were excluded.

Discussion
This investigation found that the secondary attack rate 
of ILI among household contacts of a confirmed pan-
demic influenza index case in Western Australia was 
14.5%, and that household transmission (to at least 
one secondary case) occurred in 27.9% of households. 

Some studies on pandemic influenza and seasonal 
influenza A(H1N1) epidemics have estimated consid-
erably higher secondary attack rates. A US modelling 
study based on case clusters early in the 2009 influ-
enza pandemic, estimated the risk of ILI in household 
contacts of pandemic influenza index cases to be 
27.3% [18]. Similarly, the secondary attack rate of lab-
oratory-confirmed pandemic influenza cases in Kenya 
between June and July 2009, prior to the use of antivi-
ral drugs, was 26.0% [19] and in a recently published 
Canadian study of 42 households reached as high as 
45% [5]. In the 1978-1979 influenza A(H1N1) seasonal 
epidemic, the US had an estimated secondary attack 
rate of 30.6% [9]. There are no estimates of transmis-
sibility within households for the 1918-1919 influenza 
A(H1N1) pandemic. 

However, other studies report much lower rates, with 
one study in an English boarding school estimating a 
5.4% to 11.9% secondary attack rate for ILI, depending 
on the school year [20]. Epidemiological field studies 
undertaken in several states of the US during the ini-
tial wave of 2009 pandemic influenza found secondary 
attack rates of ILI ranging from 8% to 12% in household 
contacts of those with ILI [21], and in more recently 
published US studies the household secondary attack 
rate associated with index cases of pandemic influ-
enza 2009 was 13% for acute respiratory illness, and 
ranged from 9-10% for ILI [4,6]. The secondary attack 
rates from these studies of pandemic influenza are 
comparable to the one we observed in WA. The slightly 
higher secondary attack rates of ILI in WA may reflect 
the greater intensity of a winter pandemic season com-
pared to the late spring season experienced in the ini-
tial northern hemisphere pandemic wave.

Transmission was highest in households with an 
index case of pre-school age. Although a recent US 
study found children with pandemic influenza to be no 
more infectious than adults [4], our findings are con-
sistent with the many other studies that have shown 
increased transmission from children in both house-
holds and communities. This is presumably because 
children shed larger amounts of influenza virus and for 
longer periods of time than adults, are less conscious 
of hygiene and require more close contact [9,12,22-26]. 
In addition, children have been found to be the main 
source of influenza in households during interpan-
demic seasons [9,12].

Other characteristics of pandemic influenza index cases 
that were significantly associated with transmission in 
households included the symptoms cough, shortness 
of breath, fatigue, myalgia, rigors, diarrhoea, and vom-
iting. These symptoms were possibly markers of more 
serious illness which was associated with higher or 
more prolonged virus shedding, and/or required closer 
and more prolonged contact with their carers. The lack 
of a statistically significant effect of fever or other res-
piratory symptoms such as sore throat and runny nose 
on infectivity of pandemic influenza is similar to the 
findings in the above-mentioned US study in 2009 [4]. 

In our investigation household contacts of pre-school 
age had the highest secondary attack rate (22.6%), and 
adults aged 51 years and older the lowest (7.9%). This 
is similar to the secondary attack rates reported during 
the pandemic influenza season in the US in late spring 
2009 [4,6]. Children, in particular those who attend 
day care or school, are considered to be at high risk 
of influenza infection, with attack rates ranging from 
20% to 50% during seasonal interpandemic years [23-
25, 27]. The low secondary attack rates in household 
contacts aged over 50 years is consistent with the 
relatively low incidence of pandemic influenza 2009 in 
older adults that has been attributed to cross-protec-
tion against the pandemic virus following exposure to 
influenza A(H1N1) viruses early in life [28,29].

Treatment of index cases with the antiviral drug osel-
tamivir did not reduce transmission in households, 
possibly because it was given late, as indicated by the 
mean interval of three days between onset of illness 
in the index case and treatment. Conversely, second-
ary attack rates among household contacts who had 
received a prophylactic course of oseltamivir was sig-
nificantly lower than in those who had not (9.5% ver-
sus 15.3%), consistent with its reported efficacy for 
prevention of pandemic [30] and seasonal influenza 
household transmission [31,32]. A study in Japan in 
mid-2009 showed an even more dramatic difference in 
secondary attack rates among household contacts who 
did not receive prophylaxis compared to those who did 
(7.6% versus 0.8%), although this could be biased by 
the mass use of chemoprophylaxis in the community 
[30]. Our results provide support for the recommenda-
tion for early antiviral use as a preventive measure for 
close contacts during a pandemic, notwithstanding the 
need to consider that recommendation in the context 
of parameters such as the severity of illness attribut-
able to the pandemic virus, the stage of the pandemic 
response, possible adverse effects, emergence of 
resistant strains, and the cost and feasibility of wide-
spread use of antiviral prophylaxis. 

Household contacts with an underlying respiratory 
disease were independently associated with becom-
ing a secondary case. It is possible that people with 
underlying respiratory disease are no more likely to 
become infected, but are more likely to become symp-
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tomatic when infected with influenza and therefore to 
be identified as a secondary case.

Interestingly, household size was not associated with 
individual risk of secondary infection in household con-
tacts. The same was observed in a French study [33]. 
By contrast, a recent US study found an inverse asso-
ciation between secondary attack rate and household 
size [4], highlighting the need for further investigation 
and the consideration of data from different geographi-
cal and cultural backgrounds when determining trans-
mission dynamics.

Estimates of the mean serial interval for seasonal influ-
enza from empirical data range from two to four days 
[11,34], and different estimates of the mean serial inter-
val of the 2009 pandemic influenza, using both empiri-
cal and modelling data, were 2.5 to 2.7 days [35,36], 
2.6 to 2.9 days [4], and 3.2 days [18]. Our empirical 
estimate of the serial interval of pandemic influenza 
in WA households, 3.2 days, matches these results 
closely. 

Our investigation has a number of strengths and limi-
tations. Whilst we did not include all confirmed pan-
demic influenza cases in WA, the sample size was 
large and representative of all laboratory-confirmed 
pandemic cases (although we were unable to control 
for biases stemming from who was tested and who 
was not) during the study period. Data were collected 
from nearly all participants within seven days of noti-
fication, increasing the likelihood of accurate recall 
of information. While a number of index cases were 
unable to answer the questions and an adult proxy 
answered questions on their behalf, this was unlikely 
to introduce any systematic bias, and if anything would 
be expected to weaken any real associations. 

The fact that the household contacts who reported ILI 
were not all tested for influenza infection may have 
resulted in an overestimation of the number of second-
ary cases actually attributed to pandemic influenza. 
However, of the secondary cases who did undergo 
testing within 48 hours of symptom onset, the major-
ity (27 of 29) were confirmed to have pandemic influ-
enza infection. This estimate may be biased upwards 
by preferential testing of those with influenza, as they 
may have had more severe clinical illness than individ-
uals whose ILI had other causes. 

It is also possible that secondary cases occurred as a 
result of exposure outside the household. However, a 
study of the molecular epidemiology of seasonal influ-
enza A virus transmission found that the majority of 
cases of influenza in a household were the result of 
transmission from the household index case and not 
from external community sources [37].

This was a unique opportunity to study transmission of 
pandemic influenza within households at a time when 
little information on the disease was available. This 

large-scale investigation has shown that secondary 
attack rates were similar to those seen with seasonal 
influenza, as was the estimated serial interval. While 
the secondary attack rate for children at pre-school 
age was within the lower range of published rates for 
interpandemic seasonal influenza, young children still 
had the highest attack rates of all age groups, and 
infected index children were more likely to transmit 
infection. The results also indicate household contacts 
with a respiratory disease are at an increased risk of 
becoming secondary cases. In a pandemic setting 
where antiviral medications are in short supply, it may 
be important to prioritise the provision of prophylaxis 
to the young and those with specific underlying medi-
cal conditions, such as respiratory disease, so as to 
optimise the likelihood of reducing the individual, fam-
ily and community burden of disease.
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