
To estimate population attack rates of infl uenza 

A(H1N1)pdm2009 in the Southern Hemisphere during 

June–August 2009, we conducted several serologic stud-

ies. We pooled individual-level data from studies using 

hemagglutination inhibition assays performed in Australia, 

New Zealand, and Singapore. We determined seropositive 

proportions (titer >40) for each study region by age-group 

and sex in pre- and postpandemic phases, as defi ned by 

jurisdictional notifi cation data. After exclusions, the pooled 

database consisted of, 4,414 prepandemic assays and 

7,715 postpandemic assays. In the prepandemic phase, 

older age groups showed greater seropositive proportions, 

with age-standardized, community-based proportions rang-

ing from 3.5% in Singapore to 11.9% in New Zealand. In the 

postpandemic phase, seropositive proportions ranged from 

17.5% in Singapore to 30.8% in New Zealand, with highest 

proportions seen in school-aged children. Pregnancy and 

residential care were associated with lower postpandemic 

seropositivity, whereas Aboriginal and Torres Strait Islander 

Australians and Pacifi c Peoples of New Zealand had great-
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Figure. Flow chart showing profi le of serologic studies to estimate 

attack rates of infl uenza A (H1N1) pandemic 2009 in the Southern 

Hemisphere during winter 2009.



RESEARCH� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � �   � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � ¡ � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �¢ � � � � � � � � � � � � � £ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � ¤ ¥ ¤ ¦ � � � � � � � � � � � � � � � � � � ¢ � � � � � � � § ¨ ¦ � � � � � � �� � � � © � � � � � � � � � � � � � � � � ¡ � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � ª � � � � � � � � � � « � �   � � � � � � � � � � � � � � � � � � � �� � � � � � ¬ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � § ¨ ¦ � � � � � � � � � � � � © � � � � � � � � � � �� � � � � � �  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � § ¨ ¦ � � � � � ® ¯ ° ± � � �  � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¡ �§ £ ¦ � � � � � � � � � � � � � � � � � � � � ¡ � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � ¡ � ¯ � � � � � � � � ¡ � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� ¢ � � � � � � � � � � � � � � � � � � � � � ² � � � ¤ � £ ¦ ¦ ®   � ³ ´   � ¢ � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¡ � �   � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¡ � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � �µ � � � � � � � � � � � � � � � ¤ ¤ � � � � � � � � � � ¡ � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¶ � � � �� � � � � � � � � ¡ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � ¡ � � � � � � � � � � � � � � � � � � ¡ � � � � � � �� � � � � � � � � � � � � � � � � � ¡ � � � � � � � � � � � � � � � � �ª � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � · � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � ¶ � � � � � � � � � � � � ¡ � � � � � � � � � � � � � � � � � �� � � � � � � � � � ¡ � � � � � � � � � � ¡ � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � ¢ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � ¡ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � �   � · � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � �  � � � � ¤ ¤ � ¦ �  � � � � ± � � � « ¸ � ± � � � � � �  � � � � � � �ª ¹ � µ  ¢   �º » ¼ ½ ¾ ¿ ¼· � � � � � � � � � � � � � � � � � � � � � � � ¤ ¤ � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � ¤ ¦ � � ¡ � � � � � � � � � ¬ � � � � ¡ � � � � � �

� � � � � � � � · � � � � � � � � � � � � � � � � � � � À Á �  � � � � � � � � � � � �À � �  � � � � Â � � � � � À  Â   � � � � À � � � � � � � ª � � � � � � � � � À ª   �Ã � � � � � � � � � � ª � � � � � � � � Ä � � � � � � � � � � � Â � � � � � � ¢ � � � � � � � � � �¢ � � � � � � � � � · � � � � � � � � � � � � � � � � ¡ � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � Å � � © � � � � � � � �� � � � � � � � � � � � � � � ¤ ® � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � �� � � � � � � � � � � ¨ � � � � � � � � � � � � � � � � � � � ¶ Æ Ç   � ¬ � � � � � � � � � � � � � �� � � � � � � � � � � � � � « � � � È   � £ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � ¢ � ·   � ¤ � � � � � � � � � � � � � � � � � � � � � � � � � �   � � � � É � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ² � Ê � À � ¸ �   � ¶ � � � � � � � � � � � � � � � � � � � � � � � � � � ¡ � � � � � � � � � � � � Ë � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �« � ¡ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � Ç � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �Ì � � � � � � � � � � � � � � Æ � � � � � � � � � � � ¢ Í ± � � � � � � � � � Í ¦ Î Í £ ¦ ¦ ® � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � ¢ � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � Å � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¢ � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � Í � � � � � � � � �� � � � � � ª � ¡ � � ¤ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �¡ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¡ � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � © � Ç � � � � � � �� � � � � � � � � � � � � � � � � � ¡ � � � � � � � � � � � � Ï � � � � � � � � � � � � � Í¶ � · Í � � � � � � � Í ¤ ® Í ¤ Í ¤ ¤ � ¤ É ¨ ¬ � ª ¤ � � � �   � ¢ � � � � � � � � � ¡ � � £ � � � Ê  � � � � � � � � � � � � � � � � � � � � � Å � � � � � � � � � � � � � � � � � ¢ � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � ¡ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �È � � � � � � � � � � � � � � � � � � � � � � ¤ Ë � £ Î ® � � � � � � � � � � � � � � � �� � � � � � � � � � � � ¤ Ë � ¤ ¬ ¤ � � � � � � � � � � � ¤ ¨ � ¦ ¬ É � � � � � � �   � � � �� � � � � ¡ � � � � � � � � � � � � � � � � � � � � � ¤ ¨ Ë � � � � � � � � � � � � � � � � � � �� � � � � � � � �  � � � � � � � � � � � � � � � � � � © � � � � � � � � � � � � � � � � ¨ � ¨ ¤ ¨   �� � � � � � � � � � � � � � É � ¦ ¦ £   � � � � � � � � � � � � � � � � Î � Î ¤ ¯   � � � � � � � � � �� � � � � � � � � � � � � � � � � � � ¡ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � �   � ª � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �ª � � � � � � � � ¢ � � � � � � � � � � � � � � � � � � � � � Í ¶ � · Í � � � � Í ¤ ¤ � ¤ É ¨ ¬ �ª � � � � � � � � � �   � � � � � � � � � � � � � � � � � ¡ � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � ¤ £ ¯ � � � � � � � � � � � � � � � � � � � � � � �£ � ¦ É ¯ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¡ � � � � � � � � � � � � �ª � ¡ � � � £ � � � ¬ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ® � ¨ ° � � � � �� � � � � � � � � � � � � � � � � � � ¤ ¦ � É ° � � ¢ � � � � � � � � � ¤ ¤ � ® ° � � À Á � � � �¬ � ¯ ° � �  � � � � � � � � � Ç � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � ¤ � � ¯ � � � � � � � � ¢   � � � � � � � � � �© � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � ¦ Æ ¨� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � § Î ¯ � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � � £ ¨ � ¬ ° � � � � � � � � � � � � � � � � � � � � �¤ ¨ � ® ° � ª � ¡ � � ¬   � ¢ � � � � � � � � � � ¡ � � � � � � � � � � � � ¤ ¬ � ¤ ° � � �¢ � � � � � � � � � ¤ ® � ¦ ° � � � À Á � � � � ¤ ¨ � ¦ ° � � �  � � � � � � � � � � � � � � �� � � � � � � � � � � � � � � � � � � � � � ¯ Æ ¤ ¨ � � � � � � � � � � � � � � � � � � � � � � �
94 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 19, No. 1, January 2013



Infl uenza A(H1N1)pdm09 in Australia, New Zealand, and Singapore

Ð Ñ Ò Ó Ô Õ Ö Õ × Ø Ù Ú Ñ Ô Û Ð Ñ Ö Ñ Ò Õ Ñ Ö Ó Ð Ü Ö Ý Ö Ü Ó Ø Þ Ú Ø Ó Ð Ú Ô ß Û Ö à Ò á Ó Ö × Ø âÚ Ø Ó Ò Ð Ò Ý Ò Ð ã ä Ö å á Ö Ú Ð Þ Ø × æ ç è ä Ò ß é Ñ Ò á Ñ Ð Ñ Ø Ó Ö ê ë ì í î ã Ö Ô × Ó Ø ÞÔ Õ Ö Ó Ñ Ø é Ö Û Ð Ñ Ö Õ × Ö Ô Ð Ö Ó Ð Ó Ö × Ø Ú Ø Ó Ò Ð Ò Ý Ò Ð ã ï ð à Ø ß Õ × Ò Ó ñ Õ × Ø Ù Ú Ó äÙ ß é Ö Ò Õ Ñ Ð Ö Û Ó Ö × Ø Ú Ø Ó Ò Ð Ò Ý Ö Ú × Ø Ú Ø × Ð Ò Ø ß Ó é Ö × Ö ò ó ï î ô Ò ß õ ö ÷ âÚ Ø Ó Ò Ð Ò Ý Ö Ú Ö × Ó Ø ß Ó Ò ß æ ç è ä ò ê ï ë ô Ò ß Ñ Ö à Ø Û Ò Ô Ü ã Ó Ò Ó Ú Ô Ð Ò Ö ß Ð ÓÒ ß æ ç è ä ò ø ï ù ô Ò ß æ ú Ñ Ö Ô Ü Ð Ñ á Ô × Ö é Ø × ñ Ö × Ó ä û ï ë ô Ò ß ç Ò ß Õ Ô âÚ Ø × Ö Ô ß Ñ Ö Ô Ü Ð Ñ á Ô × Ö é Ø × ñ Ö × Ó ä í í ï û ô Ò ß ç Ò ß Õ Ô Ú Ø × Ö Ô ß à Ò Ü Ò Ð Ô × ãÚ Ö × Ó Ø ß ß Ö Ü ä ø ï ó ô Ò ß Ó Ð Ô Þ Þ Ô ß Û × Ö Ó Ò Û Ö ß Ð Ó Ø Þ ç Ò ß Õ Ô Ú Ø × Ö Ô ß × Ö Ó Ò âÛ Ö ß Ð Ò Ô Ü á Ô × Ö Þ Ô á Ò Ü Ò Ð Ò Ö Ó ä ê î ï ù ô Ò ß Ú × Ö Õ ß Ô ß Ð é Ø à Ö ß Ò ß è ð äò û ï ë ô Ò ß Ò ß Û Ò Õ Ö ß Ø Ù Ó × Ö Ó Ò Û Ö ß Ð Ó Ø Þ Ð Ñ Ö æ ü ä í î ï í ô Ò ß ý Ô Ø × ÒÒ ß æ ú ä Ô ß Û î í ï ù ô Ò ß þ Ô á Ò ÿ á þ Ö Ø Ú Ü Ö Ó Ò ß æ ú ï
� Ø Õ Ò Ó Ð Ò á × Ö Õ × Ö Ó Ó Ò Ø ß Ú Ö × Þ Ø × à Ö Û Ò ß Ô Ó Ó Ô ã Ó Þ × Ø à Ú Ø Ó Ð Ú Ô ß âÛ Ö à Ò á ä á Ø à à Ù ß Ò Ð ã â � Ô Ó Ö Û á Ø Ü Ü Ö á Ð Ò Ø ß Ó Ó Ñ Ø é Ö Û Ð Ñ Ô Ð Ð Ñ Ö Ô Õ ÖÕ × Ø Ù Ú Ó ë ì ê î ã Ö Ô × Ó Ô ß Û ê ë ì í î ã Ö Ô × Ó ä Ô Ó é Ö Ü Ü Ô Ó × Ö Ó Ò Û Ö ß á Ö Ò ßæ ú ä é Ö × Ö Ô Ó Ó Ø á Ò Ô Ð Ö Û é Ò Ð Ñ Ò ß á × Ö Ô Ó Ö Û Ó Ö × Ø Ú Ø Ó Ò Ð Ò Ý Ò Ð ã ï æ Ö Õ Ô âÐ Ò Ý Ö Ö Þ Þ Ö á Ð Ó é Ö × Ö Ó Ö Ö ß Þ Ø × Ø Ü Û Ö × Ô Õ Ö Õ × Ø Ù Ú Ó Ô ß Û Ð Ñ Ø Ó Ö é Ò Ð Ñ× Ö Ó Ò Û Ö ß á Ö Ò ß ç Ò ß Õ Ô Ú Ø × Ö � ü Ô � Ü Ö î � ïö ß ò Ò ß Ó Ð Ô ß á Ö Ó ä Ð Ñ Ö Ó Ô à Ö Û Ö à Ø Õ × Ô Ú Ñ Ò á Õ × Ø Ù Ú é Ô Ó Ô Ó âÓ Ö Ó Ó Ö Û � ã ò Ó Ð Ù Û Ò Ö Ó Ù Ó Ò ß Õ Û Ò Þ Þ Ö × Ö ß Ð à Ö Ð Ñ Ø Û Ó ä Ô Ü Ü Ø é Ò ß Õ Þ Ø ×Ô Ó Ó Ö Ó Ó à Ö ß Ð Ø Þ Ð Ñ Ö Ö Þ Þ Ö á Ð Ø Þ Ó Ð Ù Û ã Û Ö Ó Ò Õ ß ï ü Ñ Ö ò á × Ø Ó Ó â Ó Ö á âÐ Ò Ø ß Ô Ü Ó Ð Ù Û Ò Ö Ó Ú Ö × Þ Ø × à Ö Û Ò ß Ô Û Ù Ü Ð Ó Ò ß æ ç è Ò ß Ð Ñ Ö Ú Ø Ó Ð Ú Ô ß âÛ Ö à Ò á Ú Ñ Ô Ó Ö � Ú Ö × Þ Ø × à Ö Û Ò ß Û Ò Þ Þ Ö × Ö ß Ð Ü Ô � Ø × Ô Ð Ø × Ò Ö Ó � é Ö × Ö

 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 19, No. 1, January 2013 95

� � � � � 	 
 � � �  � � � �  � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �  � � � � � � � � � � � � � � � � � � 	 � 	 � �   !� � � � � " � � � � �  � � � � � � � � �  � # $ � � � �  �   ! %� � � ��  � � �  � � � � � " � � � & � � � � ' � � � 
 � � � � & �� &  � � � � � � � �� � � � � ( � � � � � � � � � � ' �  � � ' � #& ) * �  � � � � � � � + � ' � � � , � � � - � � � � �� � � � � � � �- � � � � � � � � � � � �� � . / � (  � �  � � � 0 � � � � � � � 1 � 2 �  � 3 � � � � � � � � � � 	 4 ! ! 3 � � �  � � � � � � � ��  � � � � �  � �� � � � � � � � � � 5 � � � � � � � � � � � � �6 � . / � ( � � � �  � � � 0 � � � � � � � 	 	 2 7 � � � � (  � � �  & � �  �� � � � � � � � 	 4 8 ! � � � � - � � �  � � � � � � � � � � ' � � � �  � � 9 (� � � � � � � � � 5 � � � � � � � � � � �  � � � � - � � � � � � � � � ��  � '  � �� � . / � ( � � � �  � � � 0 � � � � � � � 1 : � � � � � � � ; � < � 	 4 	  ! � � � � - � � �  � � � � � � � � �� � � � � � � � � � �� � � � � � � � � � � � 5 � � � � � � � � � � �  � � � � - � � � � � � � � � ��  � '  � �= � > � (  � �  � � � 0 � � � � � � � 	 1 � �  � + � � � � � � � � � �� ' � � 0 � �  �� � � � � � � � � � < 1 ! 4 	   3 � � �  � � ?� � - � � � � ' � � � � � � � �� � � 0 � 	 � 	- �  � � � � � " ; � � � � � � � � � � � � �* � . > � (  � � � � � � � - � � � � �  �� �  � � � � � � � �� � � � � � � � � � � � 7 8 8 �  � � � � � � � � � & � � � � � � � � � 	 4 7 2 " � � 0 � � � �  � � �� @ � � � � � ' � � � �  �� � � � � � � � � � " � � ' � � �  � � � � � � � � � � � �  � � � � - � � � � � � � � � ��  � '  � �A 7 	 � � �  �A 8 ! � � � �B � . > � (  � � � � � � � - � � � � �  �� �  � � � � � � � �� � � � � � � � � � � � 	 �  � � � ; � < �  4 A 7 * � � � � � � � $ �  �� � � � � � � � � � � � � �  � � � � � � � � �� � � � � � � � " � � ' � � �  � � � � � � � � � � � �  � � � � - � � � � � � � � � ��  � '  � �	 # 	 : 8 � � �  �: ! 	 � � � �9 � . > � (  � � � � � � � - � � � � �  �� �  � � � � � � � �� � � � � � � � � � � � :   � � �  � " � � � � � � � � � � � � � � � � �� � � ' 0 � �  � � �  �� � � � � � � � � � < 	 ! 4 	  ! � � � � - � � �  � � � � � � � � &� � - � � � � � � � " � � ' � � �  � � � � � � � � � � � �  � � � � - � � � � � � � � � ��  � '  � �� 1  � � � �� � . > � (  � � � � � � � - � � � � �  �� �  � � � � � � � �� � � � � � � � � � � � 	 ! 	 1 � � �  � , � � � � �  &� �  � � � � � � < 	 8 4 A � � � � � - � � �  � � � � � � � � &� � - � � � � � � � " � � ' � � �  � � � � � � � � � � � �  � � � � - � � � � � � � � � ��  � '  � �A : 7 � � � �C � D � (  � � � � � � � � �  � � � 0� � � � � � � � 2 2 7 �  � � � � � � � � � & � � � � � � � �  4 	 ! 3 � � �  � � � � � � � ��  � � � � � � � � � ' &� � � �  � � �  & ; � � � � � � � � � � � �  � � � � - � � � � � � � � � ��  � '  � �� � 	 � � �  �� � ! � � � �E � D � (  � � � � � � � � �  � � � 0� � � � � � � � �  	 �  � (  � ' � � � �$ � � � � < � 	 4 2 1 3 � � �  � � � � � � � ��  � � � � � � � � � ' &� � � �  � � �  & ; � � � � � � � � � � � �  � � � � - � � � � � � � � � ��  � '  � �	 7  � � �  �	 	 A � � � �F � G � (  � � � � � � � � 0�  � � � 0 � � � � � � � � 2 7 2 �  � 3 � � � � � � � � � �  4 	   3 � � �  � � � � � � � ��  � � � � � � � � � ' &� � � �  � � �  � � � � " ; � � � � � � � � � � �  � � � � - � � � � � � � � � ��  � '  � �7 1  � � �  �2 ! 7 � � � �H � . I � + � � � � � � � � � � � �- � � � � � � � �  � 0- � � � � � � � � � � � � � � � � � 	 A A � � �  � � � � � � � & � � � � � � 
 � � � � - � � �  � � � � � � � � �- � � � � � � �  � � � � � � � � � � � � � � � � � � � �  � � � � - � � � � � � � � � ��  � '  � �J K L M N O P L Q M Q R M S T U V L V W X Y U T X P Z [ M T Y V \ U L ] P [ [ ^ V [ [ M ^ X U V L T U L X Y M Q P X P Z P T M U T P R P U [ P Z [ M V L [ U L M _ \ \ \ L ^ ` ^ Q ^ ` ] V R a b c d a P S X U ^ [ M a e f a e a e e g e h i j g k e ` Y X l m ` n o p n M \o M P [ P L Q p q r s T p Y M P [ X Y ^ P S M \ V S t M S T u n v s p n M \ v V w X Y s P [ M T u s K p s M T X M S L K w T X S P [ U P u x r k p S P L Q V l U y M Q ^ V L X S V [ [ M Q X S U P [ `z { | } ~ � � | } � � ~ � � } � � � } � � � � � � � � } � � � � ~ } g V S O V T X O P L Q M l U ^ O Y P T M T `� � } � � � } � � � ~ � � � | ~ � � � � � � ~ � � � � � � � � �



RESEARCH

� � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �     � � ��   � � � � � � � � � � � ¡ � � � � � � � � � � � � � � � � � � � � � � � �   ¢ ¡ � � � � � � � � �� � � � � �   � � � � � � ¡ � � � � � � � £ ¢ � � � ¡ � � � � � � � � � � � � � � � � � � ¤ � � �¡ � � � � � � � � � � �   � � � � � � � £ � � � � ¥ ¦ � � § � � � � � � � � � � � � £ � � � � � �  � � � ¨ © � � � � � � � � � � � ¡ � � � ¡ � � � � � � � ¡ � � � � ¤ � � � � � � � ¢ ª � �� � � � � � � � ¢ � � � � � � � � � � � � �     � � � �   � � � � � « � � � � � � � � � � � �� � � � � � � ª � � ¬ � � � � � � � � � � � � � � � £ ¢ � � � ¡ � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � � ¡ � � � � � � � � � � �   � � � � � � � £ � � � � ¥  � � � � � � � � � � � ��   � ¡ ¡ � � � � � � � � � � � � � ¢ � � � � � � � � � £ � � � � � ¡ � � � � � � � � � � � � � � � ��   � � � � � � � � � � � � � � � � � � � � � � � ª � � � � � � � � � � � � � � � � � � � � � ¤ � � �� � � � � ® � � � � � �     � � � � � � � � � � � � � � � � � � �   � � � � ¡ � � � � � « � � ¢   � � �� � � � � � � � � � � � ¡ � � � � � � � � � � �   � � � � � � � £ � � � � ¯ ¦ � £ � � ° ± ¥¨ � � � � ¡ � � � � � � « � � � � � � � � � ¡ � � � � �   � � � � � � � � £ ¢ � � � � � ¬� � � � � � � � � � � � � � � � � � � � � � � � � �     � � � �   � ¡ � � � ® � � � � ²   � � � � � �� � � � � � � � � � � � �   � � � � ¡ � � � � � « � � ¢ ¥ ¦ � � � � � � � � � � �   � � � � �£ � � � � ¢ « � � � � £ � � �   � � � � ¢ �   � � � � � � ¯ � � � ¡ � � � � � � � � � � ¢ « � ¥� �   � � � � � � � � � � ¢ ± � � � � � ¡ � � ¢ � � � � � � � � � � � � � � �   � � � �     � � ��   � � � � � � ²   � � � � � � � � � � � � � � � � � ¥ ³ �  ´ ¨ � � � � � � � � � ¡ � � ¬¡ � � � � � � � ¡ � � � � µ � � « � � � � � � � � � � � � � � � � � � � � �   � � � � � � ¢ ¤ � �� � � � � � � � � � ¤ � � � � � ¤ � � � � « � � � �   ¡ � � � � � � � � � � � � � � ¡ � � � � � « ¬� � ¢ � � � � ¤ � � � � « � � � � � � � � � � � � � � � � � � � � � � � ¢ ¥ ¶ � ¤ � « � � µ� � � � � ¡ � � � ¡ � � � � � � � ¡ � � � � µ ¤ �   � � � � � � � � ¡ � � � � � � ¤ � � �¶ ³ · � �   � � � � � � � � � � � � � ¤ � � ¤ � � � � � � � � � � � � � � � � � � � � � ¢ � � �¤ � � � � � � � � � � � ® � � � � � ¢ � � � � � � ² � � ¢ � � £ � � � � � ¡ � � � � � « � � � � �¤ � � � � � � � � � � � ¢ � � � � � � � � � £ ¸ � � � � ¥ ³ � ¨ © � � � � � ¡ � � � ¡ � � ¬� � � � � ¡ � � � � µ ¡ � � � � � � � ¢ ¤ � � � � � � � � � � � � ¤ � � � � � ¤ � � � � « � � ��   � � � � ¡ � � � � � « � � ¢ ¥ ¶ � � � � � � � � � ¤ � � ² � � � � �  ¹ � � � � � « � � � �  ¡ � � � ¡ � � � � � � � � � � � ¡ � � � � � « � � ¢ � � � � � � � � � � � � � � � � � ¢ � � � ¬� � � � � µ £ � � � � � � � �   � � � � � � � � � � ¤ � � ² � � � � � ´ � � � � ¡ � � � ¤ � � �� � ¤ � � ¥ ³ � ´ � � � � ¡ � � � µ � � � � � � � ¢ ¡ � � � � � � � � � � � � � � � � � � � � « � � ��   ¡ � � � ¡ � � � � � � � � � � � ¡ � � � � � « � � ¢ µ ¤ � � � � � � �     � � � � � � � � � � � ��   � � � � � � � � � � � � � � �   � � � � � � � � � � � � � � ¤ � � � � « � � � � � � ¡ � � � � � �� � � � � � � � ¢ � � � � � � � � ¥ © £ � � � � � � � � � � � ¦ � � � � � ´ � � � � � ³ � � � � � � �� � � � � � � � � �   � � �  ¦ � � � � � � � � � � � « � � � �   ¡ � � � ¡ � � � � � � � � � ¬� � � � � ¢ � � � � � � � � � � � � � � � � � � � ¡ � µ � � � � � º � � � ® � º � � ¡ � � � �   ¹ ¯ ¦ � £ � � ° ± ¥

» ¼ ½ ¾ ¿ ½ ½ ¼ À Á¨ � � £ � � � � � � � � � � � � � � � �   � � �   � � � � ¡ � � � � � � � � � � � �   ¬  � � � � �   © ¯ ¶ Â  Â ± ¡ � � Ã Ä � � � � � § Ã Ã Ä ´ � � � � � � � ¶ � � � � ¡ � � � �¤ � � � � � £ ¢ ¡ � � � � � � � � � �   � � � � � « � � � � � � � � � � � � � � � � � � � � ¡ � � ¬  � � � � � � � � � � � � � � � � � � � � ¥ ¨ � £ � � � � « � � � � � ¡ � ¡ � � � � � � � ¬ £ � � � �� � � � � � � � � � � � � � � � � � « � � � � � � � � � � � � � � � � � � � �   � � � � � � � � ¢� � ¡ � � � � � � � � � � « � � � � � � � � � � � � ® � � � � � � ¬ £ � � � � � � � � µ ¤ � � � � � � �� � � � � � � � � ¢ � � � � � � � £ ¢ � � � ¡ � � ¡ � � � � � � �   � � � � � �   � �   � � � � � � � � � �� � � � � ¡ � � � � � £ ¢ � � � � � � � ® � � � � � � � ¢ � � � � ¥ ¦ � � � � � � « � � � � � ¬ � � « � �� � � � � � � £ � � � � � � � � ¡ ¡ � ¢ � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � � �� � � � � � � ¥ ¦ � � � � � � £ � � � � � � � � � � � � �   � � � � ¡ � � � � � « � � ¢ � � £ � � � � �� � � � � � � � � � � � � � � � � ¢ � � � ¡ � � � £ � � � � � � ¡ � µ � � ¤ � � � � � � � � � � � ¬� � � � � �   � � � �     � � � � �   � ¡ � � � ® � � � � ²   � � � � � � � � � � � � ¡ � � � � � « � � ¢ ¥Å � � � � � � � � � � ¢ ¬ £ � � � � µ � � � ¬ � � � � � � � � � ª � � � � � � � � � � � �  ¡ � � ¡ � � � � � � � � � � � ¡ � � � � � « � ¡ � � ¡ � � � � � � � � � � � � �   � � � Æ ¥ ° Ç� � Â Â ¥ Ä Ç µ ¤ � � � ´ � � � � ¡ � � � � � � � � � � � � � � � � � � � ¤ � � � � « � ��   ¡ � � ¡ � � � � � � � � � � � � � � ¢ � � � � © � � � � � � � � � � �  ¹ ¥ ¦ � �� � � � � � � � � � � « � � � �   ¡ � � ¡ � � � � � � � � � � � � � � ¢ � � � � � � � È É °¢ � � � � �   � � � � � � � � ² � � ¢ � � £ � ¡ � � � � � � � ¢ � � � � � � � � � � ¬ � � � � � � � �� � � � £ � � ¢ � � � ¡ � � � � � � � � � Ê � � � ª � © Ë ´ � � � � Ì � � � � � � � Ë Â Ë Â Ä Â Í� � � � � � � � � � « � � � � � � � � � � ¤ � � � � � � � � � � � � � � � � � � � � � � � ¢ § Ã � �� � � � � � ¢ ¯ Î Ï ± ¥ ¶ � ¤ � « � � µ � � � � � � � � ¢ � � � � � � � � � � � � � � ¡ � � � ¬� � « � � ¢ ¤ � � � � � � � � � � � � � � � � � � � ¡ � � � � � � � � � � � � � � � � � � �� � � � � � � � � � � �   � � Ê � � � ª � « � � � � � � ¤ � � � � � � ¡ � � � � � � � � � � � � � � � �� � � � � ¬ � � � � � � � � � � � � £ � � ¢ � � � ¡ � � � � � ¯ Î Ð ± ¥¦ � � ® � � � � � �   ¡ � � ² ¡ � � � ¡ � � � � � � � � � � � ¡ � � � � � « � � ¢ � � � � �° ¬ � � Â Ñ ¬ ¢ � � � � � � � � � � ¡ � � � � � � � � � � � � ¤ � � � � � � � � � � � � � � � � � � � ¬� � � �   � � � � � � ¬ � � � � � � � � � � � � µ � � ¤ � � ¡ � � ¡ � � � � � � � � � � � � � � ¢ µ� � � � � � � � � �   � � � � � � � � ¡ � ¡ � � � � � � � ¬ ¤ � � � � � � � � � � ¯ Î Î Ò Î Ó ± ¥ Ô � ¬� ¡ � � � � � � � � ¤ � � « � � �   ¡ � � ¡ � � � � � � � � � � � � ¬ � � � � � � « � � � � � £ � � � � �� � � � � « � � � � µ ´ � � � � ¡ � � � � � � � � � � � � � � � � � � � � ¤ � � � � � � � � ¤ � � �¡ � � ¡ � � � � � � �   ¡ � ¡ � � � � � � � ¬ � � � � � � � � � ª � � � � � � ¡ � � � � � « � � ¢ � � � � �¡ � � � ¡ � � � � � � � ¡ � � � � ¯ Â É ¥ ° Ç ± µ ¤ � � � � � � � � � � � � � � �   � � � © � � ¬� � � � � � � � �  ¹ � � � � � �   � � � § § ¥ Â Ç � � Æ § ¥ Í Ç ¥ ¦ � � � � ¡ � � � � ¬� � � � �   � � ¤ � � ¡ � � � ¡ � � � � � � � � � � � ¡ � � � � � « � � ¢ � � � � � � � � � ¡ � � � �� � � � � � � � � � � � � � � � � � � ¤ � � � � � � � � � � � �   � � � ³ � � � � � � � ¶ � � �
96 Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 19, No. 1, January 2013

Õ Ö × Ø Ù Ú Û Ü Ý Ù Þ Ö ß à Ù á â ã ä Ù Ý å Þ å ä â æ â ç Ù Þ Ý å Þ å Ý æ â å ß ä × è ã å é ß æ Ý è ê Ý Ù ë â å ß ê Ö ß à Ý â ä ì ë Ý å é Þ å í â ß í Ø é Ù ß î Ö ï ð ñ ò ó ò ô Ú õ õ ö â ß æ ÷ Ù ø å é æ ÷ Ù Ý ßñ Ù á â ä Þ ÷ Ù Ý Ù ê ù â ß æ Ù Ý Ú õ õ ö úû å à Ù Ü å Þ Û ï ë Ù ë Ý å é Þ ä ê è ø Ù ü ý ç Ù Ý Ö Ø Øõ þ ÿ � þ ò ÿ ò � þ � ÿ � � þ � ÿ � � þ � ÿ � � � � � � Ö ù ï ë Ù � ä æ Ö ß à Ûï ê � ê 	 êó ê Ü ê� ê ø ý ç Ù Ý Ö Ø Ø ò Û ÿ Ú Û � ò Ú Û õ ÿ Û 
 ò ò Û � ÿ � Û ÿ � Û 
 
 Û � 
 Û ÿ ö Û ÿ	 ê ó ê Ü ê� ï � õ ò Û � ò Ú Û Ú � Û ö ò Ú Û � ÿ 
 Û 
 ò ò Û � ö Û � ò ò Û õ ò õ Û �ï ó  � Û õ ò ÿ Û ö 
 Û ÿ � Û � Ú õ Û ò � � Û � ö Û Ú ò � Û � ò Ú Û õ ò ò Û ö� � ø ø â ß ë õ ò Û � ò Ú Û � Ú Û õ ò Û ÿ Ú Û Ú � Û � ÿ Û � � Û �� ó ø � õ � Û ò ò ÿ Û Ú ÿ Û ÿ Ú ÿ Û � � ò Û ö ò � Û ò ö Û � ò ö Û � ò ò Û öÜ ó Õ õ õ ÿ Û ÿ 
 Û � 
 Û Ú Ú � Û � � Û � 
 Û � � Û ÿ � Û öó � � � ò Ú Û � ò ò Û � ò ÿ Û ÿ ò � Û õ ò õ Û � ò Ú Û �	 ê � � ï õ õ ò � Û � õ � Û � ò Ú Û � ÿ Û Ú ÿ Û � ö Û 
� â ä ì ë Ý å é Þ ã å Ø Ø Ù ã æ â å ß� ó ø �Ý Ù ä Û ã Ö Ý Ù Ú 
 Û õ � õ Û � � � Û 
 Ú � Û � ÿ � Û õ� � � � � � � � � � � � � � � �  � ! " # $ � � � % � � � ! " # $ � � � % � & % � ' " %  ( ) � ( � $ � & � � � �  * + � * " , + " � � � � %  - � � ! � - � � ! � � � & "  * - . � * " , - � � � / . � � " $  0 1 2 � 0 � " " � $ � � � %  * 3 �* � & � / " & � 3 " & & � � � & 4  . ( � . " $ � " & � ( � $ � & � � � �  & " $ � � & " $ � % " � � � � � � 5 � � � 6 7 " � � $ � � % � 7 � � " � � % � � � � 8 9 $ � & " � � 7 � � % " % � � � � � � � " : " & $ � � � �



Infl uenza A(H1N1)pdm09 in Australia, New Zealand, and Singapore
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Table 5. Multivariate logistic regression models comparing specific collections on outcome of seropositivity, with exposures of region, 
age group, and sex, in community-based studies of influenza A (H1N1) 2009 in the Southern Hemisphere, winter 2009* 

Collections compared 

No.
assays 

included

Characteristics of model ORs 95% CI for exposure variables 

Comp. Ref. 
Restrictions to 

inclusion Rationale Male sex Age† 

Comp. group/study 
compared with ref. 

group/study 

K N 493 Residence in NSW; 
post; age 16–78 y 

Stored pathology 
specimens survey vs. 

survey of blood donors 
(NSW) 

0.98
(0.65–1.49); 

p = 0.93 

0.74
(0.66–0.84); 

p<0.001 

1.37
(0.89–2.09);  

p = 0.15 

R N 204 Residence in WA; 
post

Patients voluntarily 
enrolled in RCT vs. 
blood donors (WA) 

1.05
(0.56–1.98); 

p = 0.88 

1.06
(0.86–1.31);  

p = 0.56 

1.48
(0.79–2.79);  

p = 0.22 
D K 278 Pre; age 58 y Persons in res,care vs. 

community control 
group (NSW) 

0.49
(0.31–0.79); 

p = 0.003

2.79
(2.01–3.86); 

p<0.001

0.34
(0.15–0.79);  

p = 0.01
M K 278 Post; age 19–77 y Persons with HIV 

infection vs. community 
control group (NSW) 

1.43
(0.80–2.57); 

p = 0.23

0.74
(0.61–0.90);  

p = 0.003

1.26
(0.66–2.41);  

p = 0.48
Q K 192 Post; age 43–88 y Hemo. patients vs. 

community control 
group (NSW) 

0.90
(0.42–1.95); 

p = 0.79

0.91
(0.68–1.21); 

 p = 0.50

1.65
(0.75–3.63); 

 p = 0.21
J N, R 316 Res. in WA; post ; 

age 21–45 y 
Preg. women vs. 

community control 
group (WA) 

 0.72 
(0.48–1.06); 

 p = 0.10

0.44
(0.24–0.81); 
 p = 0.008

C B 1,316 Post; age >21 HCWs vs. community 
control group (NZ) 

0.92
(0.70–1.22);

 p = 0.56

0.95
(0.88–1.03); 

 p = 0.26

1.09
(0.83–1.42); 

 p = 0.54
F E 1,080 Post  HCWs vs. community 

control group 
(Singapore) 

1.12
(0.74–1.71);

 p = 0.59

0.78
(0.66–0.93); 
 p = 0.006

0.65
(0.41–1.01); 

 p = 0.06
H E 996 Post; age 21–62 y Military personnel vs. 

community control 
group (Singapore) 

1.19
(0.75–1.88);

 p = 0.45

0.71
(0.58 – 0.85); 

 p<0.001

0.97
(0.58–1.60); 

 p = 0.89
G E 858 Post  Res. care group vs. 

community control 
group (Singapore) 

1.38
(0.89–2.16);

 p = 0.15

0.81
(0.68–0.96); 

 p= 0.02

0.44
(0.22–0.90); 

 p = 0.03
P P 1,689 Post  Aboriginal and Torres 

Strait Islanders vs. 
nonindig. people (NT) 

0.95
(0.74–1.22);

 p = 0.68

0.88
(0.82–0.94); 

 p<0.001

2.67
(2.08–3.42); 

 p<0.001
B B 1,147 Post  Maori vs nonindig. 

people (NZ) 
0.95

(0.73–1.22);
 p = 0.66

0.86
(0.82–0.91); 

 p <0.001

1.17
(0.83–1.64); 

 p = 0.38
B B 966 Post  Pacific Peoples vs. 

nonindig. people (NZ) 
1.04

(0.78–1.37);
 p = 0.80

0.87
(0.82–0.92); 

p<0.001

1.99
(1.41–2.82); 

 p<0.001
*ORs, odds ratios; comp., comparison; ref., referent; NSW, New South Wales; post, postpandemic phase;  WA, Western Australia; RCT, randomized 
controlled trial; pre, prepandemic phase; res., residence/residential; hemo., hemodialysis; preg., pregnant; HCWs, health care workers; NZ, New 
Zealand; NT, Northern Territory; nonindig., nonindigenous. 
†Age is considered as a continuous variable with OR for each decade of increasing age. 
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Technical Appendix Table 1. Dates samples collected in serologic studies to estimate attack rates of influenza A (H1N1) 
pandemic 2009 in the Southern Hemisphere, winter 2009. 

Study Start date End date 

A 2004 Apr 14 2009 Apr 22 
B 2009 Nov 12 2010 Apr 13 
C 2009 Dec 21 2010 Mar 4 
D 2006 Oct 7 2009 Jul 16 
E 2005 Jun 29 2009 Jun 3 

2009 Jun 20 2009 Jun 27 
2009 Aug 20 2009 Aug 29 
2009 Oct 6 2009 Oct 11 

F 2009 Jun 22 2009 Jul 7 
2009 Aug 19 2009 Sep 3 
 2009 Sep 23 2009 Oct 15 

G 2009 Jul 17 2009 Jul 28 
2009 Oct 5 2009 Oct 7 

H 2009 Jun 2009 Jul 1 
2009 Aug 20 2009 Sep 3 
2009 Sep 10 2009 Oct 9 

I 2008 Nov 3 2009 May 15 
2009 Aug 1 2009 Nov 30 

J 2009 Jan 2 2009 Feb 27 
2009 Aug 2 2009 Sep 30 

K 2007 Jul 3  2008 Dec 30 
2009 Aug 3 2009 Sep 30 

L 2009 Jul 22 2009 Jul 26 
M 2009 Jun 1 2009 Sep 29 
N 2009 Apr 2 2009 May 20 

2009 Oct 13 2009 Oct 30 
2009 Nov 16 2009 Dec 1 

O 2009 Aug 3 2009 Sep 4 
P 2009 Jan 10 2009 May 29 

2009 Sep 3 2009 Sep 30 
Q 2009 Nov 10 2009 Nov 25 
R 2009 Apr 19 2010 Jan 25 
S 2008 Sep 1 2009 Jun 16 

2009 Sep 1 2010 Jun 2 

 

Technical Appendix 2. Dates defining pandemic phases in serologic studies to estimate attack rates of influenza A (H1N1) 
pandemic 2009 in the Southern Hemisphere, winter 2009 

Region First notified case 90% of 2009 cases notified + 2 weeks 

New South Wales May 20 Aug 24 
New Zealand Apr 25 Jul 31 
Northern Territory May 29 Aug 30 
Queensland May 8 Aug 31 
Singapore May 26 Not defined 
South Australia May 22 Sep 14 
Tasmania May 21 Aug 23 
Victoria May 20 Aug 15 
Western Australia May 24 Sep 7 
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