
We conducted a retrospective, observational, popula-

tion-based study to investigate the effect of staphylococcal 

infections on the hospitalization of children in California 

during 1985–2009. Hospitalized children with staphylococ-

cal infections were identifi ed through the California Offi ce 

of Statewide Health Planning and Development discharge 

database. Infections were categorized as community on-

set, community onset health care–associated, or hospital 

onset. Infection incidence was calculated relative to all 

children and to those hospitalized in acute-care facilities. A 

total of 140,265 records were analyzed. Overall incidence 

increased from 49/100,000 population in 1985 to a peak of 

83/100,000 in 2006 and dropped to 73/100,000 in 2009. 

Staphylococcal infections were associated with longer 

hospital stays and higher risk for death relative to all-cause 

hospitalizations of children. The number of methicillin-re-

sistant � � � � � � � � � � � � � � � � � � � �  infections increased, and 

the number of methicillin-susceptible �  � � � � � �  infections 

remained unchanged. Children <3 years of age, Blacks, 

and those without private insurance were at higher risk for 

hospitalization.
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Figure 1. Hospitalization trends for children <17 years of age, 

California, USA, 1985–2009. The incidence of hospitalizations and 

mean length of stay for children with staphylococcal infection (SI) 

are compared with the incidences of hospitalizations for cellulitis 

(Diagnosis Related Group [DRG] 279 or Medicare Severity–

DRG 602–603) and for all-cause hospitalizations of children. The 

horizontal line separates the incidence graphs, which are to be 

read against the left axis, and the graph for length of stay, which is 

read against the right axis.
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Figure 2. Hospitalization trends for children <17 years of age with staphylococcal infection, California, USA, 1985–2009. Data are no. of 

patients/100,000 population, except as indicated for children <1 year of age. A) Trends by sex. B) Trends by race. C) Trends by age group, 

age >1 year. D) Trends for infants (children <364 days of age) compared with trends for children 1–17 years of age; *number/100,000 

children <1 year of age.
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Figure 3. Hospitalization trends for children <17 years of age with 

staphylococcal infection (SI), California, USA, 1985–2009. A) 

Population incidence of particular SI-associated diagnoses relative 

to the incidence of the same diagnoses in 2000. B) Percentage 

of all SI-coded hospitalization records that were further classifi ed 

by various types of SI; the classifi cation code has been available 

only since 1994. C) Trends for types of SI with cellulitis; available 

only since 1994. Data are no. of patients/100,000 population. D) 

Trends for types of SI with pneumonia; available only since 1999. 

Data are no. of patients/1,000,000 population. E) Trends for types 

of SI with septicemia; available only since 1998. Data are no. of 

patients/1,000,000 population. MSSA, methicillin-susceptible � � � � � � � � � � � � � � � � � � � �
; MRSA, methicillin-resistant 

� � � � � � � �
. 
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Table 4. Medical conditions associated with community-onset staphylococcal infections in non-neonate children, California, 1996–
2009*

Medical condition 

Type of infection† 

All, N = 31,893 MRSA, n = 12,667 MSSA, n = 13,605 Other, n = 3,073 

Skin/soft tissue infection
 Records with diagnosis, % 71 91 66 36
 Cellulitis, % 84 90 80 63
 Deaths, no. 1 0 1 0
 Mean (SE) LOS, d 4.5 (<0.1) 4.3 (<0.1) 4.6 (<0.1) 5.5 (0.2)
 Median (IQR) LOS, d 3 (2–5) 3 (2–5) 3 (2–5) 4 (2–6)

Sepsis, shock, or bacteremia
 Records with diagnosis, % 12 4 12 29
 Deaths, no. 15 1 6 1
 Mean (SE) LOS, d 8.0 (0.2) 10.9 (0.4) 8.3 (0.2) 6.6 (0.3)
 Median (IQR) LOS, d 6 (4–9) 8 (5–13) 6 (4–10) 5 (3–7)

Respiratory infection
 Records with diagnosis, % 19 13 18 30
 Deaths, no. 31 2 19 1
 Mean (SE) LOS, d 7.1 (0.1) 6.9 (0.2) 7.3 (0.2) 6.6 (0.3)
 Median (IQR) LOS, d 5 (3–8) 4 (3–7) 5 (3–8) 4 (3–7)

Musculoskeletal infections
 Records with diagnosis, % 12 6 20 6
 Deaths, no. 0 0 0 0
 Mean (SE) LOS, d 9.0 (0.1) 11.0 (0.4) 8.4 (0.1) 9.4 (0.7)
 Median (IQR) LOS, d 7 (4–10) 7 (5–13) 6 (4–9) 6 (4–10)
*MRSA, methicillin-resistant �  ! " # $ % & ' & ' ' ( ) ! ( * + ( ) ; MSSA, methicillin-sensitive � , ! ( * + ( ) ; LOS, length of stay in hospital; IQR, interquartile range 
†A particular staphylococcal type could not be determined for 11% of the records; thus, added together, numbers in the MRSA, MSSA, and Other 
staphylococci groups do not equal the number in All types of staphylococcal infection group. Diagnostic groups are not mutually exclusive; therefore, 
percentages in columns total >100. 
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Earning CME Credit

To obtain credit, you should fi rst read the journal article. After reading the article, you should be able to answer the 

following, related, multiple-choice questions. To complete the questions (with a minimum 70% passing score) and earn 

continuing medical education (CME) credit, please go to Ü Ü Ü Ý Þ ß à á â ã ä ß Ý å æ ç è é å ê æ ë ã ì è ß í à . Credit cannot be obtained 

for tests completed on paper, although you may use the worksheet below to keep a record of your answers. You must 

be a registered user on Medscape.org. If you are not registered on Medscape.org, please click on the New Users: Free 

Registration link on the left hand side of the website to register. Only one answer is correct for each question. Once you 

successfully answer all post-test questions you will be able to view and/or print your certifi cate. For questions regarding 

the content of this activity, contact the accredited provider, CME@medscape.net. For technical assistance, contact CME@

webmd.net. American Medical Association’s Physician’s Recognition Award (AMA PRA) credits are accepted in the US as 

evidence of participation in CME activities. For further information on this award, please refer to http://www.ama-assn.org/

ama/pub/category/2922.html. The AMA has determined that physicians not licensed in the US who participate in this CME 

activity are eligible for 
î ï î ð ñ î ò ó ô õ ö ÷ ø ù ú ò ø õ û ü ô ý

™. Through agreements that the AMA has made with agencies in some 

countries, AMA PRA credit may be acceptable as evidence of participation in CME activities. If you are not licensed in the 

US, please complete the questions online, print the certifi cate and present it to your national medical association for review.

Article Title

Staphylococcal Infections in Children, California, USA, 1985–2009
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A.  The biggest increase in the incidence of 

hospitalizations occurred between 1985 and 2002
B.  The biggest increase in the incidence of 

hospitalizations occurred between 2006 and 2009
C.  Hospitalizations for cellulitis declined between 2002 

and 2006
D.  The maximum incidence of hospitalization remained 

below 100 cases per 100,000 population	 Ý � � ã � Ü ã á å ë ß � � ß à ß Þ å ç æ ã ä � í â æ í á � � ã â � å æ á � å æ� å á ä í � ã ì í � ã � í å ë Ü í � � á � ã ä � � ì å â å â â ã ì í ë � ß â � í å ë í ë � � ßâ ê æ æ ß ë � á � ê à � �
A.  Female sex
B.  African American race
C.  Age 14 to 17 years
D.  Low family income

� Ý � � ã � á � å ê ì à � å ê â å ë á í à ß æ æ ß ç ã æ à í ë ç å ê � â å Þ ß á å �� å á ä í � ã ì í � ã � í å ë æ ß ì ã � ß à � å á � ã ä � � ì å â å â â ã ì í ë � ß â � í å ë í ë� � ß â ê æ æ ß ë � á � ê à � �
A.  Excluding neonates, the mean length of hospital stay 

was approximately 14 days
B.  The length of hospital stay progressively increased 

over the entire study period
C.  Staphylococcal infection did not independently 

increase the risk of mortality
D.  African American race was associated with a higher 

risk of mortality due to staphylococcal infection� Ý � � ã � á � å ê ì à � å ê â å ë á í à ß æ æ ß ç ã æ à í ë ç � � ß � � ä ß á å �í ë � ß â � í å ë Ü í � � á � ã ä � � ì å â å â â ã ì í ë � ß â � í å ë á í ë � � ß â ê æ æ ß ë �á � ê à � �
A.  Bacteremia was the most common type of infection
B.  Rates of infection with methicillin-susceptible � �ó  ø õ  ý

 increased substantially from 2000 to 2009
C.  Rates of infection with methicillin-resistant � � ó  ø õ  ý

 
(MRSA) increased substantially from 2000 to 2009
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