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20TH CENTURY DISEASE MORTALITY

SOURCES: 
1. Grove, R., D., Hetzel, A., M., (1968). Vital statistics rates in the United States, 1940-1960, pp 559 - 603, Washington, D.C. : U.S. Department of Health, Education, and Welfare, Public Health Service, National Center for Health 
Statistics, 1968. 2. ŕ7KH�ĬUVW�PHDVOHV�YDFFLQHV�ZHUH�OLFHQVHG�LQ������Ŗ�&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��(SLGHPLRORJ\�DQG�3UHYHQWLRQ�RI�9DFFLQH�3UHYHQWDEOH�'LVHDVHV��+DPERUVN\�-��.URJHU�$��:ROIH�6��HGV����WK�HG��
Washington D.C. Public Health Foundation, 2015.
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1. Grove, R., D., Hetzel, A., M., (1968). Vital statistics rates in the United States, 1940-1960, pp 559 - 603, Washington, D.C. : U.S. Department of Health, Education, and Welfare, Public Health Service, National Center for Health 
Statistics, 1968. 2.�$QWLWR[LQ�ZDV�LQYHQWHG�LQ�WKH�ODWH���WK�FHQWXU\��DQG�WR[RLG�ZDV�GHYHORSHG�LQ�WKH�����V���:LGHVSUHDG�XVH�RI�GLSKWKHULD�WR[RLG�LQ�WKH�ODWH�����V���&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��(SLGHPLRORJ\�DQG�
3UHYHQWLRQ�RI�9DFFLQH�3UHYHQWDEOH�'LVHDVHV��+DPERUVN\�-��.URJHU�$��:ROIH�6��HGV����WK�HG��:DVKLQJWRQ�'�&��3XEOLF�+HDOWK�)RXQGDWLRQ������� 
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SOURCES: 
1. Grove, R., D., Hetzel, A., M., (1968). Vital statistics rates in the United States, 1940-1960, pp 559 - 603, Washington, D.C. : U.S. Department of Health, Education, and Welfare, Public Health Service, National Center for Health 
Statistics, 1968. 2.�ŕ%HIRUH�WKH�DYDLODELOLW\�RI�SHUWXVVLV�YDFFLQH�LQ�WKH�����V��PRUH�WKDQ���������FDVHV�RI�SHUWXVVLV�ZHUH�UHSRUWHG�DQQXDOO\�Ŗ�&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��(SLGHPLRORJ\�DQG�3UHYHQWLRQ�RI�9DFFLQH�
3UHYHQWDEOH�'LVHDVHV��+DPERUVN\�-��.URJHU�$��:ROIH�6��HGV����WK�HG��:DVKLQJWRQ�'�&��3XEOLF�+HDOWK�)RXQGDWLRQ��������
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SOURCES: 
1.�6LUNHQ�0�*��1DWLRQDO�3DUWLFLSDWLRQ�7UHQGV�����������LQ�WKH�3ROLRP\HOLWLV�9DFFLQDWLRQ�3URJUDP��3XE��+HDOWK5HS������������$XJ�����������2.�0RUELGLW\�DQG�0RUWDOLW\�9RO������1R������$SULO�����������SS�������������SDJHV��,0081,=$7,21�6859(<���
��������������IURP�ZZZ�MVWRU�RUJ�VWDEOH����������3.�&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��(SLGHPLRORJ\�DQG�3UHYHQWLRQ�RI�9DFFLQH�3UHYHQWDEOH�'LVHDVHV��$SSHQGL[�(��9DFFLQH�&RYHUDJH�/HYHOV��8QLWHG�6WDWHV�������������+DPERUVN\�-��
.URJHU�$��:ROIH�6��HGV����WK�HG��:DVKLQJWRQ�'�&�3XEOLF�+HDOWK�)RXQGDWLRQ��������4. Grove, R., D., Hetzel, A., M., (1968). Vital statistics rates in the United States, 1940-1960, pp 559 - 603, Washington, D.C. : U.S. Department of Health, Education, 
and Welfare, Public Health Service, National Center for Health Statistics, 1968. 5.�&HQWHUV�IRU�'LVHDVH�&RQWURO��$QQXDO�VXPPDU\�������UHSRUWHG�PRUELGLW\�DQG�PRUWDOLW\�LQ�WKH�8QLWHG�6WDWHV��0RUELGLW\�0RU�WDOLW\�:HHNO\�5HS��������������KWWSV���
VWDFNV�FGF�JRY�YLHZ�FGF������6.�&HQWHUV�IRU�'LVHDVH�&RQWURO��$QQXDO�VXPPDU\�������UHSRUWHG�PRUELGLW\�DQG�PRUWDOLW\�LQ�WKH�8QLWHG�6WDWHV��0RUELGLW\�0RU�WDOLW\�:HHNO\�5HS��������������KWWSV���VWDFNV�FGF�JRY�YLHZ�FGF�����

Polio Disease Mortality 
United States, 1921–19701-6

 
 
 
SOURCES:  

1. Sirken,M.G. National Participation Trends, 1955-61, in the Poliomyelitis Vaccination Program. 
Pub. HealthRep.77:661-670(Aug.),1962.11 

2. Morbidity and Mortality Vol. 20, No. 13 (April 3, 1971), pp. 114-115 (2 pages) IMMUNIZATION 
SURVEY - 1970. (1971). from www.jstor.org/stable/44069987 

3. Centers for Disease Control and Prevention. Epidemiology and Prevention of Vaccine-
Preventable Diseases. Appendix E, Vaccine Coverage Levels, United States, 1962-2016. 
Hamborsky J, Kroger A, Wolfe S, eds. 13th ed. Washington D.C.Public Health Foundation, 2018. 

4. Grove, R., D., Hetzel, A., M., (1968). Vital statistics rates in the United States, 1940-1960, pp 559 
- 603, Washington, D.C. : U.S. Department of Health, Education, and Welfare, Public Health 
Service, National Center for Health Statistics, 1968. 

5. Centers for Disease Control. Annual summary 1969: reported morbidity and mortality in the 
United States. Morbidity Mor-tality Weekly Rep 1970;18(54). https://stacks.cdc.gov/view/cdc/1829  

6. Centers for Disease Control. Annual summary 1971: reported morbidity and mortality in the 
United States. Morbidity Mor-tality Weekly Rep 1972;20(53). https://stacks.cdc.gov/view/cdc/1577  
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Varicella (Chicken Pox) Disease Mortality  
United States, 1958–20111-10

SOURCES: 
1.��������������&HQWHUV�IRU�'LVHDVH�&RQWURO��$QQXDO�VXPPDU\�������UHSRUWHG�PRUELGLW\�DQG�PRUWDOLW\�LQ�WKH�8QLWHG�6WDWHV��0RUELGLW\�0RU�WDOLW\�:HHNO\�5HS���������������KWWSV���VWDFNV�FGF�JRY�YLHZ�FGF������2.��������������&HQWHUV�IRU�'LVHDVH�&RQWURO��$QQXDO�
VXPPDU\�������UHSRUWHG�PRUELGLW\�DQG�PRUWDOLW\�LQ�WKH�8QLWHG�6WDWHV��0RUELGLW\�0RU�WDOLW\�:HHNO\�5HS���������������KWWSV���VWDFNV�FGF�JRY�YLHZ�FGF������3.��������������&HQWHUV�IRU�'LVHDVH�&RQWURO��$QQXDO�VXPPDU\�������UHSRUWHG�PRUELGLW\�DQG�PRUWDOLW\�
LQ�WKH�8QLWHG�6WDWHV��0RUELGLW\�0RU�WDOLW\�:HHNO\�5HS���������������KWWSV���VWDFNV�FGF�JRY�YLHZ�FGF������4.��������������&HQWHUV�IRU�'LVHDVH�&RQWURO��6XPPDU\�RI�QRWLĬDEOH�GLVHDVHV��8QLWHG�6WDWHV�������0RUELGLW\�DQG�0RUWDOLW\�:HHNO\�5HSRUW���������������
KWWSV���VWDFNV�FGF�JRY�YLHZ�FGF�������5.��������������&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��6XPPDU\�RI�QRWLĬDEOH�GLVHDVHV��8QLWHG6WDWHV��������00:5���������1R������>��@��KWWSV���VWDFNV�FGF�JRY�YLHZ�FGF������6. 1996 - 2001: Centers for 
'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��6XPPDU\�RI�QRWLĬDEOH�GLVHDVHVŞ8QLWHG�6WDWHV��������3XEOLVKHG�$SULO�����������IRU�00:5����������1R������>��@��KWWSV���VWDFNV�FGF�JRY�YLHZ�FGF������7.��������������&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ�>6XPPDU\�
RI�QRWLĬDEOH�GLVHDVHV������@��00:5���������>��@��KWWSV���VWDFNV�FGF�JRY�YLHZ�FGF�������8.��������������&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��>6XPPDU\�RI�1RWLĬDEOH�'LVHDVHV������@��3XEOLVKHG�6HSWHPEHU����������IRU�00:5���������1R������>���@��
KWWSV���VWDFNV�FGF�JRY�YLHZ�FGF�������9. �������������$GDPV�'$��7KRPDV�.5��-DMRVN\�5��HW�DO��6XPPDU\�RI�1RWLĬDEOH�,QIHFWLRXV�'LVHDVHV�DQG�&RQGLWLRQV�Ş�8QLWHG�6WDWHV��������00:5�0RUE�0RUWDO�:NO\�5HS���������������'2,��KWWS���G[�GRL�RUJ����������
PPZU�PP����D�H[WHUQDO�LFRQ�10.�&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��(SLGHPLRORJ\�DQG�3UHYHQWLRQ�RI�9DFFLQH�3UHYHQWDEOH�'LVHDVHV��$SSHQGL[�(��9DFFLQH�&RYHUDJH�/HYHOV��8QLWHG�6WDWHV�������������+DPERUVN\�-��.URJHU�$��:ROIH�6��HGV����WK�HG��
Washington D.C.Public Health Foundation, 2018.

 
SOURCES:  
1. 1959 - 1968: Centers for Disease Control. Annual summary 1969: reported morbidity and mortality in 
the United States. Morbidity Mor-tality Weekly Rep 1970 ;18(54). https://stacks.cdc.gov/view/cdc/1829  
2. 1969 - 1978: Centers for Disease Control. Annual summary 1971: reported morbidity and mortality in 
the United States. Morbidity Mor-tality Weekly Rep 1972 ;20(53). https://stacks.cdc.gov/view/cdc/1577  
3. 1970 - 1979: Centers for Disease Control. Annual summary 1980: reported morbidity and mortality in 
the United States. Morbidity Mor-tality Weekly Rep 1981 ;29(54). https://stacks.cdc.gov/view/cdc/1484  
4. 1980 - 1989: Centers for Disease Control. Summary of notifiable diseases, United States,1991. 
Morbidity and Mortality Weekly Report 1991 ;40(53). https://stacks.cdc.gov/view/cdc/36010  
5. 1989 - 1998: Centers for Disease Control and Prevention. Summary of notifiable diseases, 
UnitedStates, 2000. MMWR 2000;49(No. 53):[90]. https://stacks.cdc.gov/view/cdc/5626 
6. 1996 - 2001: Centers for Disease Control and Prevention. Summary of notifiable diseases—United 
States, 2003. Published April 22, 2005, for MMWR 2003; 52(No. 54):[78]. 
https://stacks.cdc.gov/view/cdc/5560 
7. 2002 - 2003: Centers for Disease Control and Prevention.[Summary of notifiable diseases, 2010]. 
MMWR 2007;56:[82]. https://stacks.cdc.gov/view/cdc/21266 
8. 2004 - 2010: Centers for Disease Control and Prevention. [Summary of Notifiable Diseases, 2012]. 
Published September 19, 2014 for MMWR 2014;61(No. 53):[112]. https://stacks.cdc.gov/view/cdc/25289 
9. 2008 - 2014: Adams DA, Thomas KR, Jajosky R, et al. Summary of Notifiable Infectious Diseases and 
Conditions — United States, 2014. MMWR Morb Mortal Wkly Rep 2016;63:1-152 DOI: 
http://dx.doi.org/10.15585/mmwr.mm6354a1external icon 
10. Centers for Disease Control and Prevention. Epidemiology and Prevention of Vaccine-Preventable 
Diseases. Appendix E, Vaccine Coverage Levels, United States, 1962-2016. Hamborsky J, Kroger A, 
Wolfe S, eds. 13th ed. Washington D.C.Public Health Foundation, 2018. 
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Varicella (Chicken Pox) Disease Mortality  
with Trendline (Linear)1-10
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SOURCES: 
1.��������������&HQWHUV�IRU�'LVHDVH�&RQWURO��$QQXDO�VXPPDU\�������UHSRUWHG�PRUELGLW\�DQG�PRUWDOLW\�LQ�WKH�8QLWHG�6WDWHV��0RUELGLW\�0RU�WDOLW\�:HHNO\�5HS���������������KWWSV���VWDFNV�FGF�JRY�YLHZ�FGF������2.��������������&HQWHUV�IRU�'LVHDVH�&RQWURO��$QQXDO�
VXPPDU\�������UHSRUWHG�PRUELGLW\�DQG�PRUWDOLW\�LQ�WKH�8QLWHG�6WDWHV��0RUELGLW\�0RU�WDOLW\�:HHNO\�5HS���������������KWWSV���VWDFNV�FGF�JRY�YLHZ�FGF������3.��������������&HQWHUV�IRU�'LVHDVH�&RQWURO��$QQXDO�VXPPDU\�������UHSRUWHG�PRUELGLW\�DQG�PRUWDOLW\�
LQ�WKH�8QLWHG�6WDWHV��0RUELGLW\�0RU�WDOLW\�:HHNO\�5HS���������������KWWSV���VWDFNV�FGF�JRY�YLHZ�FGF������4.��������������&HQWHUV�IRU�'LVHDVH�&RQWURO��6XPPDU\�RI�QRWLĬDEOH�GLVHDVHV��8QLWHG�6WDWHV�������0RUELGLW\�DQG�0RUWDOLW\�:HHNO\�5HSRUW���������������
KWWSV���VWDFNV�FGF�JRY�YLHZ�FGF�������5.��������������&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��6XPPDU\�RI�QRWLĬDEOH�GLVHDVHV��8QLWHG6WDWHV��������00:5���������1R������>��@��KWWSV���VWDFNV�FGF�JRY�YLHZ�FGF������6. 1996 - 2001: Centers for 
'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��6XPPDU\�RI�QRWLĬDEOH�GLVHDVHVŞ8QLWHG�6WDWHV��������3XEOLVKHG�$SULO�����������IRU�00:5����������1R������>��@��KWWSV���VWDFNV�FGF�JRY�YLHZ�FGF������7.��������������&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ�>6XPPDU\�
RI�QRWLĬDEOH�GLVHDVHV������@��00:5���������>��@��KWWSV���VWDFNV�FGF�JRY�YLHZ�FGF�������8.��������������&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��>6XPPDU\�RI�1RWLĬDEOH�'LVHDVHV������@��3XEOLVKHG�6HSWHPEHU����������IRU�00:5���������1R������>���@��
KWWSV���VWDFNV�FGF�JRY�YLHZ�FGF�������9. �������������$GDPV�'$��7KRPDV�.5��-DMRVN\�5��HW�DO��6XPPDU\�RI�1RWLĬDEOH�,QIHFWLRXV�'LVHDVHV�DQG�&RQGLWLRQV�Ş�8QLWHG�6WDWHV��������00:5�0RUE�0RUWDO�:NO\�5HS���������������'2,��KWWS���G[�GRL�RUJ����������
PPZU�PP����D�H[WHUQDO�LFRQ�10.�&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��(SLGHPLRORJ\�DQG�3UHYHQWLRQ�RI�9DFFLQH�3UHYHQWDEOH�'LVHDVHV��$SSHQGL[�(��9DFFLQH�&RYHUDJH�/HYHOV��8QLWHG�6WDWHV�������������+DPERUVN\�-��.URJHU�$��:ROIH�6��HGV����WK�HG��
Washington D.C.Public Health Foundation, 2018.

$�OLQHDU�UHJUHVVLRQ�IRU�YDULFHOOD�PRUWDOLW\�GDWD�
�����ŝ������VKRZV�WKH�UDWH�RI�GHFOLQH�SUH�YDFFLQH��
DOORZLQJ�DQ�HVWLPDWH�XVLQJ�VLPSOH�OLQHDU�ĬW�
PRGHO�WKDW�ZHUH�WKH�YDFFLQH�QRW�OLFHQVHG�LQ������
WKH�YDULFHOOD�PRUWDOLW\�ZDV�DOUHDG\�RQ�WUDFN�WR�
DSSURDFK�]HUR�E\���������

5HIHU�WR�ŕ[�LQWHUFHSWŖ�EHORZ

Data    
1XPEHU�RI�;<�SDLUV�� ���
(TXDWLRQ�� <� ����������
;���������

����&RQĬGHQFH�,QWHUYDOV�   
Slope  -0.001644 to -0.0009384 
<�LQWHUFHSW�� ������WR�������
X-intercept  2006 to 2030

Goodness of Fit    
R square  0.6051 
6\�[�� ��������

,V�VORSH�VLJQLĬFDQWO\�QRQ�
zero?    
F  55.16 
DFn,DFd  1,36 
P Value  < 0.0001 
Deviation from  
KRUL]RQWDO"�� 6LJQLĬFDQW�

%HVW�ĬW�YDOXHV�   
6ORSH�� ���������Ź�����������
<�LQWHUFHSW�� ������Ź��������
X-intercept  2015 
��6ORSH�� ��������

Varicella (Chicken Pox) Disease Mortality  
with Trendline (Exponential)1-10
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1. Grove, R., D., Hetzel, A., M., (1968). Vital statistics rates in the United States, 1940-1960, pp 559 - 603, Washington, D.C. : U.S. Department of Health, Education, and Welfare, Public Health Service, National Center for Health 
Statistics, 1968.

Disease Mortality, United States, 1900–19601 
No Vaccine in General Usage

Year

Ra
te

 P
er

 10
0,

00
0

Tuberculosis (Respiratory) Typhoid Fever 

Year

Ra
te

 P
er

 10
0,

00
0

7 Exhibit F

Case 2:20-cv-02470-WBS-JDP   Document 16-7   Filed 12/29/20   Page 213 of 218



  

Reductions Caused By Improved  
Living Conditions Prior To Vaccines

20TH CENTURY DISEASE MORTALITY

SOURCES: 
1. Grove, R., D., Hetzel, A., M., (1968). Vital statistics rates in the United States, 1940-1960, pp 559 - 603, Washington, D.C. : U.S. Department of Health, Education, and Welfare, Public Health Service, National Center for Health 
Statistics, 1968.
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1. Grove, R., D., Hetzel, A., M., (1968). Vital statistics rates in the United States, 1940-1960, pp 559 - 603, Washington, D.C. : U.S. Department of Health, Education, and Welfare, Public Health Service, National Center for Health 
Statistics, 1968.
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SOURCES: 
1. Grove, R., D., Hetzel, A., M., (1968). Vital statistics rates in the United States, 1940-1960, pp 559 - 603, Washington, D.C. : U.S. Department of Health, Education, and Welfare, Public Health Service, National Center for Health 
Statistics, 1968.

Disease Mortality, United States, 1900–19601 
No Vaccine in General Usage

 

 
 
SOURCE: Grove, R., D., Hetzel, A., M., (1968). Vital statistics rates in the United States, 1940-1960, pp 559 - 603, 
Washington, D.C. : U.S. Department of Health, Education, and Welfare, Public Health Service, National Center for Health 
Statistics, 1968. 
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SOURCE: Grove, R., D., Hetzel, A., M., (1968). Vital statistics rates in the United States, 1940-1960, pp 559 - 603, 
Washington, D.C. : U.S. Department of Health, Education, and Welfare, Public Health Service, National Center for Health 
Statistics, 1968. 
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SOURCES: 
&HQWHUV�IRU�'LVHDVH�&RQWURO��8�6����	�&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��8�6������������0RUELGLW\�DQG�PRUWDOLW\�ZHHNO\�UHSRUW��00:5��������������>�������@��$WODQWD��*D���8�6��'HSW��RI�+HDOWK��(GXFDWLRQ��DQG�:HOIDUH��
3XEOLF�+HDOWK�6HUYLFH��&HQWHU�IRU�'LVHDVH�&RQWURO��KWWSV���ZZZ�FGF�JRY�PP:5�3')�ZN�PP�����SGI

Crude Death Rate
�IRU�,QIHFWLRXV�'LVHDVHV� 
United States, 1900–1996†
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�3HU���������SRSXODWLRQ�SHU�\HDU�

Ţ�$GDSWHG�IURP�$UPVWURQJ�*/��&RQQ�/$��3LQQHU�5:��7UHQGV�LQ�� �
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Ť$PHULFDQ�:DWHU�:RUNV�$VVRFLDWLRQ��:DWHU�FKORULQDWLRQ� 
 principles and practices: AWWA manual M20. Denver, Colorado:  
� $PHULFDQ�:DWHU�:RUNV�$VVRFLDWLRQ�������
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Reductions Caused By Improved  
Living Conditions Prior To Vaccines

20TH CENTURY DISEASE MORTALITY

SOURCES: 
1.�&HQWHUV�IRU�'LVHDVH�&RQWURO��8�6����	�&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��8�6������������0RUELGLW\�DQG�PRUWDOLW\�ZHHNO\�UHSRUW��00:5��������������>�������@��$WODQWD��*D���8�6��'HSW��RI�+HDOWK��(GXFDWLRQ��DQG�:HOIDUH��
3XEOLF�+HDOWK�6HUYLFH��&HQWHU�IRU�'LVHDVH�&RQWURO��KWWSV���ZZZ�FGF�JRY�PP:5�3')�ZN�PP�����SGI�2. &HQWHUV�IRU�'LVHDVH�&RQWURO��8�6����	�&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��8�6������������0RUELGLW\�DQG�PRUWDOLW\�
ZHHNO\�UHSRUW��00:5��������������>�������@��$WODQWD��*D���8�6��'HSW��RI�+HDOWK��(GXFDWLRQ��DQG�:HOIDUH��3XEOLF�+HDOWK�6HUYLFH��&HQWHU�IRU�'LVHDVH�&RQWURO��KWWSV���ZZZ�FGF�JRY�PP:5�3')�ZN�PP�����SGI

The 10 leading causes of death as a percentage of all deaths 
United States, 19001 and 19972
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