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Little is known about the health status of American Indians and Alaska Natives (AIAN) in California. 
While state hospitalization data can provide information about the health status of a variety of popula-
tions, the race information in the data is too unreliable for AIAN unless it is corrected. For the well-de-
fi ned population of AIAN in California in this report we found that 60% of their hospitalizations were 
misclassifi ed in other race categories (Figure 1).

The purpose of this study is to present hospitalization rates for AIAN that are corrected for racial mis-
classifi cation and therefore can be used as health status indicators.  While deaths could also be cor-
rected for racial misclassifi cation and used as indicators of health status, death rates are much lower than 
hospitalization rates and therefore more diffi cult to use for small areas or subgroups of AIAN.  Since 
hospitalizations depend not only on health status, but also on hospital admission policies of physicians, 
hospitals and insurers locally, we present the hospitalization rates for AIAN compared to those of White, 
non-Hispanic people who live in the same counties.  In this way the rates are adjusted for area-specifi c 
practices.  Restricting the reference population to non-Hispanic White people is done so that the dis-
parities in the indicator that result between the AIAN and the White population are more refl ective of 
sociopolitical race and class differences than if the reference group included Hispanic White people.

The AIAN population for this report is that of AIAN entitled to health care through the Indian Health Service 
in 24 Tribal Health Programs owned and operated by tribes in California. These AIAN are enrolled members 
of federally recognized tribes or descendants of a roll taken of American Indians in California in 1852.  The 24 
Tribal Health Programs are those that provide their own clinic services as well as contracting for care from other 
providers, and account for more than 97% of all AIAN Active Users of Tribal Health Programs in California. 
The AIAN in this report were users of the Tribal Health Programs during the period between 1998 and 2002. 

Findings

Age-specifi c Hospitalization Rates. After correction for racial misclassifi cation, the hospitalization rates 
of AIAN are higher than Whites regardless of age group. (All rates are expressed per 10,000 people in the 
group) (Figure 3).  

 Under age 15, the hospitalization rate is 368 per 10,000 for AIAN boys  compared to 165 for  
 AIAN girls, and 302 for AIAN girls compared to 136 for their White counterparts. 

 For ages 15 to 44, women are of reproductive age and have higher rates of hospitalization than  
 males whether AIAN or Whites. But for both genders in this age group, AIAN hospitalization  
 rates are higher than those of Whites. For AIAN women the rate is 1,732 per 10,000, while for  
 White women it is 1,071. For AIAN men the rate is 661 compared to 400 for White men. 

 For ages 45 to 64, the hospitalization rate for AIAN men is 1,666 per 10,000 compared to 987  
 for Whites; and for AIAN women 1,594 compared to 1,028 for Whites.

 Over age 65, hospitalization rates are closer for AIAN and Whites: 3,406 per 10,000 for AIAN  
 men and 3,196 for White men; while 3,330 for AIAN women and 3,090 for White women.                                     

Summary
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Age-adjusted Hospitalization Rates. After adjustment for age differences between AIAN and Whites, 
there are signifi cant disparities in hospitalization rates between AIAN and Whites. AIAN rates are higher 
than those of Whites whether men or women are analyzed separately or combined, and regardless of the 
year analyzed. Confi dence Intervals (CI) were obtained based on 95% lower and upper confi dence limits 
for each rate.

 For AIAN the average annual age-adjusted hospitalization rate is 1,424 per 10,000 (CI is 1,406   
 to 1,442), while for Whites the rate is 981 (CI is 974 to 988) (Figure 4, Table 1). 

 For AIAN men the rate is 1,180 per 10,000 (CI is 1,154 to 1,206), compared to 843 for Whites (CI  
 is 834 to 852) (Table 1). 

 For AIAN women the rate is 1,614 per 10,000 (CI is 1,590 to 1,639), compared to 1,129 for   
 Whites (CI is 1,119 to 1,140) (Table 1). 

 For AIAN in California the annual age-adjusted hospitalization rate is 1,424 per 10,000 (CI is   
 1,406 to 1,442) compared to 1,143 for all races in the US during 2000, and 1,187 during    
 2002 (Figure 4, Table 1). 

Ratios of Age-adjusted Hospitalization Rates. AIAN are hospitalized 45% more than Whites (Rate 
Ratio 1.45, with CI of 1.42 to 1.48). The Ratios vary little from year to year.  

 AIAN men are hospitalized 40% more than White men (Rate Ratio 1.40, CI 1.35 to 1.45).

 AIAN women are hospitalized 43% more than White women (Rate Ratio 1.43, CI 1.39 to 1.47). 

 When considering the annual rate ratios by gender, the AIAN have rates that are at least 37%   
 higher than Whites in any year. 

 The California AIAN hospitalization rate for 1998 to 2002 was 25% higher than the US rate for   
 all races in 2000, and 20% higher than the rate in 2002. 

Conclusions 

The fi ndings indicate that AIAN who use rural Tribal Health Programs have hospitalization rates that are 
consistently at least 40% higher than the White non-Hispanic general population who live in the same 
counties. AIAN have disproportionately higher hospitalization rates across all years for major age groups 
and both genders. The disparities in hospitalization rates between AIAN and Whites could be the result of 
higher prevalence of disease, or similar prevalence of disease with decreased access to prevention or spe-
cialty care.  In both cases AIAN would have higher levels of morbidity, but different health care and policy 
improvements would be indicated depending on whether the condition is best approached through improv-
ing access to prevention or treatment services, or improving the effectiveness of either type of services.  
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Investigation of the reasons for disparities in hospitalizations of AIAN can help focus programs and policies 
on the types of health care needed to reduce the disparities.  With the correction for racial misclassifi cation 
through linkage to IHS registries, disparities in hospitalizations for specifi c causes of morbidity can now be 
analyzed, and the fi ndings from such analyses will be presented in the next report of this series.

Investigation of how AIAN hospitalization disparities vary among different Tribal Health Programs can help 
to focus on AIAN with lowest health status who could use the greatest attention and resources.  Analyses of hos-
pitalization disparities at the level of the Tribal Health Program will be released in a future report of this  series.
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California has more American Indians and Alaska 
Natives (AIAN) than any other state. In the 2000 
Census there were 627,562 people who reported 
that their racial heritage was either AIAN alone or 
in combination with one or more other races (US 
Census, 2000).1 California also has more feder-
ally recognized American Indian tribes than any 
other state, with 107 out of the total of 555 nation-
ally (Federal Register, December 5, 2003). There 
are also California Indians who are not enrolled in 
federally recognized tribes but who are descendants 
of Indians residing in California in 1852 who were 
the benefi ciaries, or their descendants, of the conten-
tious 1964 settlement of the federal land claim for 
the taking of California (IHS 2000). A third group of 
AIAN in California are those enrolled members of 
federally recognized tribes from all over the US who 
have relocated to California, many as part of US gov-
ernment relocation programs. In addition, California 
has substantial numbers of people who are American 
Indians from Mexico, Central and South America, 
and Canada who are immigrants or US born. For 
reasons explained below, the population of AIAN 
relevant to this report are AIAN who are enrolled 
in federally recognized tribes or are descendants 
of American Indians living in California in 1852.

The health status of AIAN in California is largely un-
known despite the tremendous AIAN population liv-
ing in this state. One approach that can be used to de-
termine the health of AIAN is to use hospitalizations, 
but only after identifying the hopitalizations of  AIAN. 
Hospitalizations can provide valuable information 
on health status of populations (CDC et al, 2004).  
Many states compile hospitalization data fi les to help 
track population health status (Merrill and Elixhaus-
er, 2002).  Hospitalizations occur when a health con-
dition becomes so debilitating that it requires round 
the clock medical care, or a therapeutic intervention 
provided safely only in a hospital.  Because hospital-
izations occur more frequently than deaths they can 

be used to study smaller populations and subgroups 
of populations and a wider variety of health problems. 

Although hospitalizations can be used to determine 
the health of AIAN they can only be useful when 
hospital records for AIAN are accurately classifi ed. 
One of the main reasons that little has been known 
about the AIAN health status in California is because 
‘race’ information on the state health data bases is 
unreliable for AIAN. More than two-thirds of AIAN 
were found to be misclassifi ed in California hospi-
talization data fi les in 1996 (Korenbrot et al, 2003). 
AIAN who were inaccurately classifi ed as some oth-
er race were most often classifi ed as White. Part of 
this ‘misclassifi cation’ may be due to the most com-
mon mixed racial group being White and AIAN, and 
because many AIAN have English surnames. It is 
hospital offi cials, or people other than the patients, 
that often classify race on the forms used for these 
state health data bases rather than people classifying 
their own race as is done with the Census. Other fac-
tors contributing to AIAN racial misclassifi cation in 
hospital records have been hypothesized to include: 
low population density of AIAN living in an area and 
long distance from large tribal lands.  In California 
the population density of AIAN is 1.5%, and though 
there are more than 100 tribal land areas that totaled 
520,000 acres in 1990, most are not large areas. 

Racial misclassifi cation results in an underestimation 
of AIAN hospitalization rates.  While AIAN in the de-
nominators are based on US Census data where self-
declaration defi nes AIAN race, they are undercounted 
in the numerators that rely on state data for hospital-
izations. Therefore rates of hospitalizations that are 
based on information from state hospital data bases are 
artifi cially low (Korenbrot et al, 2003; Appendix A). 

One way to overcome the problem of racial misclas-
sifi cation is to link a tribal or other registry of AIAN 
living in California to hospitalization data instead 

  1 We use the term ‘American Indians and Alaska Natives’ to describe descendants of native indigenous peoples in this report because it 
describes the major racial group used to group native people in state health data, and it describes the more limited group of native people 
eligible for the Indian Health Service registry.  

Introduction
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of relying on the ‘race’ information provided in 
the state data base. The registry provides the same 
AIAN defi nition for the numerator and the denomi-
nator. The Indian Health Service (IHS) maintains 
a National Patient Information Registry System 
(NPIRS) of AIAN who use IHS funded programs 
and meet their eligibility criteria for services. 2

The NPIRS registry of AIAN users of IHS funded 
health care was designed for public health planning 
and accountability. IHS ‘Active’ Users are AIAN 
who are enrolled members of federally recognized 
tribes, and who used an IHS funded service at least 
once in either the year the data was reported, or in 
the 2 years prior to the reporting year.  In California, 
descendants of the “1852 Indians” who are not mem-
bers of federally recognized tribes described above 
are also eligible for IHS funded health care and in-
cluded in the registry if they use IHS funded care.

Active Users of IHS funded health care in Cali-
fornia are AIAN who use Tribal Health Programs 
(THP) or Urban Indian Health Programs. Califor-
nia tribes have organized tribal consortia that pool 
their IHS funds to operate THP that provide either 
direct care and contract care, or contract care only.  
Direct care consists of comprehensive primary care 
(medical, dental) and limited ancillary services 
provided in their own facilities (usually laboratory 
and pharmacy, emergency transportation), and con-
tract care is specialty (medical, dental, vision, be-
havioral) or specialized ancillary care (diagnostic 
imaging, durable medical equipment). Currently 
there are 24 THP with direct care facilities and 
contract care programs, and 6 with contract care 
only. Tribes provide direct care in clinics, and can 
use IHS Contract Health Service (CHS) funds to-
make referrals and purchase specialty ambulatory 
care or hospitalizations from non-tribal facilities or 

providers. Counties that include tribal lands are re-
ferred to as Contract Health Service Delivery Areas 
(CHSDA). There are also 6 Urban Indian Health 
Programs with direct care only. There is no IHS or 
tribal hospital in California, and therefore AIAN 
are hospitalized in the same hospitals as non-AIAN. 

By linking the NPIRS registry data fi les for the 
THP with those for every hospital discharge in the 
state, the hospitalizations of these AIAN who use 
the THP can be analyzed to determine the extent 
and causes of severe morbidity (Korenbrot et al, 
2003).  State hospital data provide comparative in-
formation on hospitalizations for other groups that 
are not misclassifi ed to the extent of AIAN, such 
as Whites. The differences with the sociopolitical 
dominant racial group, White non-Hispanics, pro-
vide a measure of disparities in health status that 
can be reasonably achieved with equitable health 
care and living conditions.

The primary purpose of this report is to provide 
information on the health status of AIAN Active 
Users in the NPIRS registry during 1998 to 2002. 
Because hospitalization admissions and discharges 
refl ect health care practices that can vary from place 
to place, it is important to compare hospitalization 
rates for one group to those of another group in the 
same hospital service areas.  In this way differences 
in hospitalizations between groups of people that 
should be treated the same are more valid as indica-
tors of health status and not differences in hospital 
practices.  For this reason this report presents the ex-
tent of disparities in hospitalization rates of AIAN 
Active Users in California with those of White 
non-Hispanics (hereafter referred to as AIAN user 
and White populations) who live in the same area. 

2 The US Government became responsible through constitutional case law for providing health care and other services to AIAN 
as compensation for land, mineral and water rights that AIAN lost.  The IHS became the responsible agency for providing health care 
through the Transfer Act of 1954. Under the Indian Self-Determination and Education Assistance Act of 1975 (P.L.93-638) tribes have 
the option of operating their own direct care facilities and contract care programs (Dixon et al, 2001; Grossman 2003; Rhoades 2000).



 11

Populations

AIAN Population. The AIAN population of inter-
est for this report refers to AIAN who were Active 
Users of tribally owned and operated THP in Cali-
fornia (California Area IHS, 2006). Active Users are 
AIAN who are enrolled members of federally recog-
nized tribes or descendants of Indians documented 
in California on June 1, 1852 (IHS 2000), and who 
used an IHS funded service in a THP at least once 
in either the Federal Fiscal Year (FFY) the data was 
reported, or in the 2 years prior to the reporting year. 

The AIAN Active User data was obtained from the 
IHS National Patient Information Registry Sys-
tem (NPIRS) Active User Demographic data fi les 
for the California Area from FFY 1998 to 2002. 

Data for Users of the 24 rural THP that provided their 
own direct services (clinic services) as well as con-
tract health services (other providers) was included.  
From this population of AIAN Active Users infants, 
i.e. users less than 1 year of age, were excluded. In-
fants were excluded since most do not have Social 
Security Numbers (SSN) necessary for the linkage 
process (see Appendix B).  The resulting AIAN Ac-
tive Users will be referred to as either ‘AIAN user 
population’, ‘AIAN users’, or ‘AIAN’ hereafter.

White Population. The comparison group is that of 
White non-Hispanics who resided in counties where 
THP service areas are located, i.e. the IHS Contract 
Health Service Delivery Area (CHSDA). The pop-
ulation of non-Hispanic Whites in the 37 CHSDA 
counties was determined after excluding infants, 
since infants were excluded from the AIAN popula-
tion. In addition, an adjustment to the population had 
to be made for calculation of hospitalization rates 
because a random sample of the hospitalizations of 
Whites was used.  A statistical sampling adjustment 
has been done to ensure that the White population de-
nominators correspond to the White hospitalization 
numerators when determining rates (Appendix C). 
The White non-Hispanic population will be referred 
to as ‘White non-Hispanics’ or ‘Whites’ hereafter. 

The data source for the White population by coun-
ty for 1998 and 1999 was obtained from the U.S. 
Census. In the 2000 Census people with mixed ra-
cial heritage were able to respond with multiple 
races.  Therefore for 2000 and beyond Bridged 
Race Estimates were developed from Census data 
by the National Center for Health Statistics to ac-
count for people of mixed race (NCHS 2004). 

Hospitalizations

AIAN Hospitalizations. The data source for 
hospitalizations is the Patient Discharge Data 
obtained from the Offi ce of Statewide Health 
Planning and Development of the California De-
partment of Health Services. PDD data contains 
all records of people discharged alive from short-
stay, non-federal health facilities in California.

AIAN hospitalizations are from patient discharge 
data for the California Department of Health Ser-
vices for hospitalizations in calendar years 1998 
and 2002 that were linked by SSN to IHS NPIRS 
Active User fi les for FFY 1998 to 2002 (Korenbrot 
et al, 2003).  The linkage was done by the Center 
for Health Statistics in the Offi ce of Health Infor-
mation and Research (CHS/OHIR) of the Califor-
nia Department of Health Services (Appendix A). 
Separate linkages were performed for AIAN and 
hospitalizations in each of the fi ve years. Hospital-
ization data that had missing SSN data could not 
be linked to the NPIRS Active User fi les and there-
fore an adjustment for missing SSN was done to 
account for missing SSN on patient discharge data 
(Appendix B). All hospitalizations of infants were 
excluded because they are underrepresented in the 
NPIRS fi le and have large rates of missing SSN in 
the patient discharge fi les and could not be linked.

White Hospitalizations. The hospital data for 
Whites was obtained from Patient Discharge Data 
fi les for calendar years 1998 to 2002 prepared by 
the CHS/OHIR of the California Department of 
Health Services. Data records that linked to the 
NPIRS fi les were fl agged with a special indicator. 

Methods
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Records were excluded if they were fl agged, the 
Race was not White, or the Ethnicity was Hispanic. 
Hospitalizations of White infants were also excluded 
because they were excluded from the AIAN popu-
lation. A simple random sample of the remaining 
White non-Hispanic hospitalizations was selected 
from aggregated data between 1998 and 2002 with-
out replacement so that the White hospitalization 
sample size would be only 3 times as large as the 
AIAN hospitalization sample size (i.e. adjusted for 
missing SSN). In this way statistical comparisons 
between AIAN and White hospitalizations, hospi-
talization rates and rate ratios can be made with a 
sample size for Whites as large as possible, without 
being so large that any difference tested between 
the two groups would be statistically signifi cant.

Hospitalization Rates 

Rates are expressed as hospitalizations per 10,000 
people at-risk. 

Linkage adjusted AIAN hospitalization rates. The 
crude hospitalization rate is defi ned as the number 
of linkage-adjusted AIAN hospitalizations divided 
by their corresponding population (Appendix B). 

White hospitalization rates. The crude hospitaliza-
tion rate is defi ned as the number of White hospital-
izations divided by their corresponding population 
(Appendix C).

Age-adjusted hospitalization rates. The age-adjust-
ed hospitalization rates were obtained by determining 
the age-specifi c crude hospitalization rates for each 
gender and year. The age categories were: 1-14, 15-
44, 45-64, 65 and older. These age categories were 
chosen because they were the same categories used 
for most national rates and thus allowed for compari-
sons (Klein et al., 2005). The age-specifi c rates for 
both AIAN and Whites were multiplied by the pro-

portion of the Standard Million population in each 
age group and added to age-adjust the rates to the 
Standard Million population. The age-adjusted hos-
pitalization rate for AIAN in the 24 combined THP 
corresponds to that of the age-adjusted rate for Whites 
in the combined CHSDA counties (Appendix C). 

Age-adjusted hospitalization rates are determined 
for 1-year and 5-year averages: 1998 to 2002. 

Rate ratios. The rate ratio is a measure of the dispar-
ity that exists between the hospitalization rates of the 
AIAN and White populations. The rate ratio is ob-
tained by dividing the age-adjusted AIAN hospital-
ization rate by the age-adjusted White hospitalization 
rate. The rate ratios are determined by gender using 
the annual and 5 year average hospitalization rates. 

Statistical Signifi cance. A determination of sig-
nifi cance is based on analyzing confi dence inter-
vals (CI), with a 95% level of confi dence, for the 
AIAN and White hospitalization rates and their cor-
responding rate ratio. Our criterion for a signifi cant 
difference between two rates is that the 95% confi -
dence intervals of two rates do not overlap.  In this 
case a comparable statistical test of the signifi cance 
would indicate that the difference between the es-
timates was statistically signifi cant   (Washington 
DOH, 2002).  This criterion is conservative since 
in some cases in which the 95% confi dence inter-
vals of two rates do overlap a comparable statisti-
cal test would indicate that the difference between 
the estimates was statistically signifi cant. An addi-
tional criterion to determine that rates are signifi -
cantly different is based on verifi cation that the CI 
for the rate ratio does not contain the value of 1.0.

Confi dence Intervals were determined for rates ac-
cording to Fay and Fauer in 1997 and for rate ratios 
according to Flanders in 1984.
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Racial Misclassifi cation of AIAN in Hospital Data. Three out of every fi ve (60%) AIAN users of Tribal 
Health Programs who were hospitalized were misclassifi ed in hospital data in a racial group other than AIAN 
(Figure 1). The majority of misclassifi ed AIAN users (53%) were incorrectly classifi ed as Whites, of  whom 
45%  were classifi ed as White non-Hispanics and 8% as White Hispanics (Appendix A). Based on these 
fi ndings a linkage method was used to resolve the issue of racial misclassifi cation (Methods, Appendix B).

Results

AIAN and White Hospitalizations. More hospitalizations of AIAN occur at younger ages than hospital-
izations of Whites. Among AIAN hospitalizations 54% are for those under the age of 44 years compared to 
only 29% of White hospitalizations. Hospitalizations for youth under the age of 14 occur for 7% of AIAN 
compared to 2% of Whites (Figure 2). Some of this affect is due to the larger population of AIAN children 
who are under age 15 compared to Whites, and also because the age-specifi c hospitalization rates are greater 
for young AIAN than for Whites (Figure 3). 

Figure 1. Racial Classifi cation of AIAN who are IHS Active Users in California 
Hospital Records, 1998 to 2002.

Figure 2. Hospitalizations for AIAN and Whites in California, 1998 to 2002.
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Age-specifi c Hospitalization Rates. The age-specifi c hospitalization rates are greater for AIAN under age 
15 than for Whites (Figure 3). In the age group 15 to 44 years of age, women are of reproductive age and 
have much higher rates of hospitalization than males whether AIAN or Whites, yet both AIAN males and 
females have higher rates then their White counterparts. In the 45 to 64 age group AIAN males and females 
also have higher rates then Whites.  For people above the age of 65, hospitalization rates are more similar 
for AIAN and Whites. 

Figure 3. Age-Specifi c Hospitalization Rates for AIAN and Whites 
by Gender, 1998 to 2002.
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Figure 4. Age-Adjusted Hospitalization Rates for AIAN and Whites, in California 
during 1998 to 2002, compared to US-All Races for 2000 and  2002.
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Age-adjusted Hospitalization Rates. After adjustment for differences in the population age distribu-
tions for AIAN and Whites, statistically signifi cant disparities in hospitalization rates between AIAN and 
Whites have been identifi ed. AIAN rates are higher than those of Whites whether males or females are 
analyzed separately or combined. For AIAN the average annual age-adjusted hospitalizations rate is 1,424 
per 10,000, while for Whites the rate is 981. For AIAN females the rate is 1,614 per 10,000, compared to 
1,129 for Whites.  For AIAN males the rate is 1,180 per 10,000, compared to 843 for Whites. Hospitaliza-
tion rates for AIAN are also higher than Whites during each year, and for each gender, or combined genders 
(Figure 4, Table 1). 
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Hospitalization Rate Ratios. The average Rate Ratio demonstrates that AIAN are hospitalized 45% more 
than Whites (with a 95% CI of 1.42 to 1.48).  The average Rate Ratio for AIAN men from 1998 to 2002 is 
40% higher than that of White men (95% CI 1.35, 1.45).  AIAN women are hospitalized 43% more than 
White women (95% CI 1.39, 1.47). When considering the annual rate ratios by gender, the AIAN  men have 
rates that are at least 37% higher than Whites in any year, and women at least 41% higher (Table 2).
 
Comparisons of AIAN Rates and Rate Ratios with US General Population. The average AIAN hospi-
talization rate for 1998 to 2002 was higher than the US rates for all races in 2000 and 2002.  In 2000 the US 
rate for the General Population was 1,143 per 10,000 people and in 2002 it was 1,187 (Table 1). The AIAN 
hospitalization rate in California was 25% higher than the US-All Race rate in 2000 and 20% higher than 
the rate in 2002 (Table 2). 

Table 2. Rate ratios of age-adjusted hospitalization rates for California AIAN compared to Whites 
by gender and year, during 1998 to 2002, and compared to US-All Races^ in 2000 and 2002.

California AIAN to White Rate Ratio
California AIAN to US-All 

Race^ Rate Ratio

Gender 1998 1999 2000 2001 2002
Average 

1998-2002 95% CI^^ 2000 2002
Male 1.43 1.42 1.37 1.41 1.38 1.40* (1.35, 1.45)
Female 1.44 1.41 1.43 1.42 1.45 1.43* (1.39, 1.47)
All 1.47 1.44 1.43 1.45 1.46 1.45* (1.42, 1.48) 1.25 1.20
^US Source: National Hospital Discharge Survey, 2002. National Center for Health Statistics.
^^Confi dence Interval 
* Statistically signifi cant differences.

Table 1.  Age-adjusted hospitalization rates for AIAN and Whites in California stratifi ed by 
gender and year from 1998 to 2002, compared to US-All Races^ in 2000 and 2002.

California Rate per 10,000
US-All Race* 

Rate per 10,000

Gender 1998 1999 2000 2001 2002
Average

1998-2002 95% CI^^ 2000 2002
AIAN Male 1,199 1,203 1,143 1,192 1,165 1,180 (1154,1206)

Female 1,624 1,590 1,601 1,608 1,649 1,614 (1590,1639)

All 1,443 1,416 1,400 1,425 1,438 1,424 (1406,1442)

White Male 838 849 836 846 843 843 (834,852)

Female 1,131 1,130 1,121 1,129 1,134 1,129 (1119,1140)

All 980 985 976 982 983 981 (974,988)
US-All Races^ All 1,143 1,187

^US Source: National Hospital Discharge Survey, 2002. National Center for Health Statistics.

^^Confi dence Interval
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The fi ndings indicate that AIAN who use rural THP 
have hospitalization rates that are consistently about 
45% higher than the White non-Hispanic  population 
who live in the same counties. A signifi cant disparity 
in hospitalization rates exists across all years for both 
genders and major age groups. However, before con-
cluding that higher hospitalization rates for the AIAN 
user population demonstrate that they have lower 
health status than Whites, it is important to exam-
ine other potential explanations for the differences.  

One potential explanation for higher hospitalization 
rates of the AIAN user population could be because 
they were a clinic user population and not a gen-
eral population like the Whites and therefore had 
higher morbidity. In an earlier study of AIAN user 
hospitalizations for 1996, however, we compared 
the characteristics of the hospitalized AIAN users of 
the THP to those of hospitalized AIAN who did not 
link to the AI/AN user fi le (Korenbrot et al 2003) 
and the differences in characteristics of two hospi-
talized AIAN populations were small. The fi ndings 
are consistent with the conclusion that the AIAN 
population that uses the THP primary care clinics 
at least once in 3 years is not likely to have much 
higher representations of people who are hospital-
ized more than the rest of the AIAN population in 
the area. The differences in proportions of AIAN 
users and non-AIAN users who are either unin-
sured or privately insured were much smaller than 
the differences with Whites. Furthermore if the 
racial misclassifi cation rate was the same for the 
non-AIAN user group as for AIAN users the hos-
pitalization rate for the non-AIAN users would be 
even higher than that of the AIAN user population.  
This is possible if the non-AIAN user group con-
tains more AIAN without access to preventive care 
that is as effective as that of the THP.  In any case 
it does not appear that the AIAN user population is 
particularly more likely to be hospitalized than other 
AIAN in the contract care counties of California. 

The disparities in hospitalization between AIAN 
and Whites could be the results of higher prevalence 

of disease, or similar prevalence of disease with de-
creased access to prevention services or specialty 
care (Grossman, 2003).  In both cases AIAN would 
have higher levels of morbidity, but different health 
care and policy improvements would be indicated 
depending on whether the condition is best ap-
proached through improving access to prevention or 
treatment services or effectiveness of the services.  

Implications for Improvements in Health Care.  
Investigation of specifi c reasons (the diagnoses) for 
hospitalizations can help focus services for AIAN on 
the types of health care needed to reduce disparities 
in health.  Racial misclassifi cation of hospitalization 
data had previously prevented investigation of hos-
pitalizations of AIAN by major causes of disease.   
However with the reduction in racial misclassifi ca-
tion through linkage to registries, disparities in hos-
pitalizations for specifi c causes can now be analyzed.  
In the next report in the American Indian Health in 
California series the diagnostic reasons for the hos-
pitalizations in this report are being used to analyze 
the potential causes of hospitalization disparities.

For AIAN, as for all others in the US, there has been 
growth in the extent to which diseases are related 
to unhealthy ‘lifestyle’ behaviors rather than infec-
tions. The extent to which behavior-related diseases 
underlie the higher hospitalization rates for AIAN in 
California in this report needs to be investigated.  In 
the next report tobacco-related, alcohol, and alcohol 
and drug-related hospitalizations will be analyzed.  
If there are large disparities in these behavior-relat-
ed hospitalizations, then behavior modifi cation pro-
grams designed by and for AIAN are likely to help 
reduce disparities in these hospitalizations.

The extent to which chronic diseases such as dia-
betes, heart disease, cancer and asthma could help 
explain disparities in hospitalization rates will be 
investigated. In the next report the disparities in 
hospitalizations for these diagnoses will be ana-
lyzed.  If there are large disparities in these chronic 
disease hospitalizations, then prevention and treat-

DISCUSSION & CONCLUSIONS
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ment programs designed by and for AIAN to pre-
vent chronic diseases and their complications are 
likely to help reduce disparities in hospitalizations.

In a previous report in this series we found large dispari-
ties in mortality rates due to injuries for this AIAN user 
population in California after linkage to AIAN regis-
tries (Johnson et al, 2006).  Hospitalizations for inju-
ries will be released in the next report and could help 
explain disparities in hospitalization rates and further 
support the need for injury prevention efforts to help 
reduce disparities in hospitalizations, as well as deaths. 

In an earlier study we established that the AIAN user 
population had higher rates of hospitalizations that 
were preventable with access to effective preven-
tive care services (Korenbrot et al 2003).  We have 
found that hospitalizations for these diagnoses con-
tinued to be higher for AIAN than Whites during 
1998 to 2002. These fi ndings will be presented in a 
future study.  They indicate that improving preven-
tion and treatment services will not be enough by 
itself, but that access of AIAN to the services will 
need to be improved as well.  Transportation, child 
care and culturally competent health care services 
have all been reported to reduce racial disparities in 
health care outcomes (Institute of Medicine 2003).

Implications for Federal Health Policy.  These re-
sults demonstrate the need for greater attention to the 
health of AIAN who rely on the Indian Health Service 
(IHS) in California.  Historically the IHS has lacked 
data on the hospitalizations of AIAN in California 
more than any other area of the IHS (IHS 1999; IHS 
2001). While the primary reason is the lack of any 
IHS or Tribal hospital in California, another reason is 
the exceptionally low funding of IHS Contract Health 
Service services in California due to historical and 
political reasons (Roubideaux et al, 2001).  As a result 
the THP in California have exceptionally low funds to 
put towards hospitalizations. Contract Health Service 
data would have given the IHS information on hos-
pitalizations for the AIAN user population.  Califor-
nia now can provide on-going monitoring of hospi-

talizations of the AIAN user population to determine 
whether policies that help THP to improve the care 
they offer reduces disparities in AIAN health status. 

Given that tribal self-determination is a reality and 
tribal health services are likely to continue to ex-
pand, the IHS will not have all of the tools to ad-
dress fully the disparities that currently exist. To 
be fully successful partnerships will fi rst need to 
be formed between tribal health authorities, states, 
the IHS, other regional tribal health boards and re-
search institutions to mutually defi ne the salient in-
dicators for surveillance and to devise novel data 
linkages to achieve these aims (Grossman 2003). 
In the end, the resulting surveillance data will be 
of higher quality, with less racial misclassifi cation. 

Limitations of the Data in this Report. The linkages 
used in this report are important to improve the accurate 
identifi cation of AIAN being hospitalized in Califor-
nia. They correct the problem of racial misclassifi ca-
tion for these AIAN in state hospital data. The linkages 
also account for the AIAN hospitalizations occurring 
in California that are not represented in IHS reports.
   
The AIAN user population used in the denominator 
of hospitalization rates in this report is not strictly 
a population. They are clinic users in one or more 
years of a 3-year period (for example 1996 to 1998), 
while hospitalizations are for the third year only 
(for example 1998). To the extent that AIAN users 
from the fi rst two years left California prior to the 
third year and could not be hospitalized in Califor-
nia in the third year, the AIAN User hospitaliza-
tion rate is underestimated.  The White population, 
on the other hand, is adjusted every year for esti-
mated numbers of births, deaths and migration and 
not required for linkage to hospitalizations at all.

It is important to  note that the IHS NPIRS registry 
was used rather than tribal enrollment registries. An 
advantage of the IHS registry over tribal registries is 
that not all tribal members live in California and there-
fore are not necessarily hospitalized in California. 
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Another limitation of the study is the adjustment of 
AIAN hospitalization rates for missing Social Secu-
rity Numbers on state hospital data.  The rates used 
for adjustment are based on the missing SSN rates 
for all races combined in the hospital data fi le since 
AIAN records cannot be identifi ed reliably without 
the SSN linkage. The extent to which hospital re-
cords of AIAN users have different rates of missing 
SSN would affect the linkage adjusted hospitaliza-
tion rates.

Finally, careful consideration should be taken when 
generalizing the fi ndings from AIAN in this study to 
other AIAN. The AIAN in this study are identifi ed 
by participation in a rural THP therefore they may 
not necessarily be representative of AIAN popula-
tions in urban areas. Nor may rural AIAN in Califor-
nia be representative of rural AIAN throughout the 
Nation since there may be differing access issues as 
well as different systems of health care.
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I.  Rationale
American Indians and Alaska Natives (AIAN) are widely misclassifi ed in other racial categories in state 
hospital discharge data bases used to determine the numerators of hospitalization rates, but not in popula-
tion (census) data used to determine the denominators.  This bias results in underestimation of the hospi-
talization rates of AIAN.  

One way to estimate the extent of racial misclassifi cation of AIAN is to determine how Active Users of 
Tribal Health Programs are racially classifi ed in hospital discharge data bases.  Since all Active Users of 
Tribal Health Programs funded by the Indian Health Service are AIAN enrolled in federally recognized 
tribes, the misclassifi cation rate can be determined by linking AIAN Active Users to state hospital dis-
charge data bases, and observing the racial classifi cation of each AIAN in the state hospital discharge data 
base. In California in 1996 the misclassifi cation rate for AIAN Active User hospitalizations determined in 
this way was 70% (Korenbrot et al, 2003).

The purpose of the analyses is to determine the following for AIAN Active User hospitalizations: 1) the 
rates of racial misclassifi cation each year for 1998 to 2002; 2) the rate of racial misclassifi cation of AIAN 
Active User hospitalizations for the 5 years as a whole 1998 to 2002; and to compare these annual and over-
all average rates to the rate of misclassifi cation found for 1996 hospital records (70%). The vast majority 
of these misclassifi ed AIAN records are classifi ed as White non-Hispanic records.

II.  Data Sources
The Indian Health Service (IHS) National Patient Information Reporting System (NPIRS) gave the Califor-
nia Department of Health Services Active User data fi les from FFY 1998 to 2002. California State patient 
hospital discharge data (PDD) was obtained from the Offi ce of Statewide Health Planning and Develop-
ment for calendar years 1998 to 2002. The California Department of Health Services used SSN to link the 
Active User and state PDD fi les (Korenbrot et al, 2003).  Separate linkages were performed for AIAN Ac-
tive Users and hospitalizations in each of the fi ve years.

III.  Population
AIAN Active Users are AI/AN who were enrolled members of federally recognized tribes and who used 
an IHS funded service at least once in either the year the data was reported, or in the 2 years prior to the 
reporting year. The Study Sample consists of AIAN Active Users in the population who were hospitalized 
in a non-federal health facility in California and discharged alive between 1998 and 2002. 

IV.  Outcome Variables
The outcome variable is defi ned as Racial Classifi cation of a hospitalization in the ‘race’ fi eld of the hos-
pital record, and correct racial classifi cation of a hospitalization of an AIAN Active User is that of “Native 
American/Eskimo/Aleut.” Incorrect racial classifi cation (misclassifi cation) of a hospitalization of Active 
User is defi ned as any of the following: White, Black, Asian/Pacifi c Islander, Other, or Unknown. The eth-
nic classifi cations of AIAN Active Users racially misclassifi ed as Whites were further subdivided into the 
following ethnic groups: Hispanic, Non-Hispanic (including unknown ethnicity).

Appendix A.

Determination of Racial Misclassification 

in the AIAN study population
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V.  Study Variables
The study variable is Year of Hospitalization. 

VI.  Explanatory Variables
According to the literature, misclassifi cation of AIAN is likely to be a function of variables that are not 
included in this linked dataset: distance from a large land reservation and population density of AIAN 
in the hospital service area.  Therefore no potentially explanatory variables are analyzed in this analysis.

VII.  Analyses 
For the rates of racial misclassifi cation each year between 1998 to 2002, we performed analysis of the Race 
and Ethnic Classifi cation by Year for all hospitalizations of AIAN Active Users using the distribution of the 
variable ‘Race” from the linked hospitalization data fi le. The correct classifi cation rates for AIAN Active 
User hospital records are shown as “AIAN.” The annual racial misclassifi cation rate equals 100% minus this 
correct classifi cation rate. The overall average rate of racial misclassifi cation for the 5 years as a whole 1998 
to 2002, is 100% minus the correct classifi cation rate for the combined records of those years. The distribu-
tion of records misclassifi ed in other racial and ethnic categories are shown by race and ethnic category. 
 
VIII.  Results
Annual rates of racial misclassifi cation. The rates of racial misclassifi cation for AIAN Active Users on hos-
pital discharge records varied slightly between 1998 and 2002, with the range being between 58 and 63%.  In 
Table A.1 the correct classifi cation rates for AIAN Active User hospital records are shown. The distribution 
of records misclassifi ed in other racial and ethnic categories are also shown.  Most misclassifi ed records are 
classifi ed as White non-Hispanic.
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I.  Rationale 
When linking databases deterministically by one or more specifi ed data fi elds, the resulting linked data 
records underestimate the number of true linked records by the extent to which there is missing data in 
the data fi eld(s) used in the linkage.  To adjust for this linkage problem, the number of linked records is 
weighted for the extent of missing data in the specifi ed data fi elds.  

Linking IHS databases for AIAN Active Users to state hospital discharge data bases by So-
cial Security Number (SSN), is one way to determine the hospitalization rates of AIAN.  How-
ever these linked records do not include those AIAN Active Users who were unable to link as a 
result of hospital records that do not have SSN. In order to account for this, the numerator of the hos-
pitalization rates for the number of linked records for the AIAN Active User population must be ad-
justed for the extent to which there are missing SSN in the hospital discharge data base fi elds.  

Furthermore, SSN are not randomly distributed among people and therefore the weights for missing SSN 
should be determined for groups of hospitalized people with known different levels of SSN.  SSN are 
more common among men than women up to certain ages, and among older people rather than younger 
people, people with Medicaid compared to those with Private or No Insurance, US-born compared to 
non-US born Hispanic, etc. and other such characteristics.  Weights for individuals with all of the com-
binations of these characteristics would be ideal, but in reality hospitalization records have only infor-
mation on age and gender that is reliable enough to use for generating adjustment weights for missing 
SSN.  Thus age and gender should be taken into account when determining the rates of missing SSN 
and the resultant adjustment weights for hospitalization rates determined from records linked by SSN.

The purpose of the analysis is to determine rates of missing SSN. The rates of missing SSN will be 
compared by year, and an average rate for all fi ve years will be determined. The linkage weights 
needed to adjust hospitalizations from 1998 to 2002 are then determined from the rate of Miss-
ing SSN for each year, age and gender group a by an arithmetic formula. Finally, the linkage adjust-
ed weights are multiplied times AIAN hospitalizations to obtain linkage adjusted hospitalizations.

II.  Data Sources
California State patient hospital discharge data (PDD) was obtained from the Offi ce of Statewide Health 
Planning and Development for calendar years 1998 to 2002. 

III.  Population
The population consists of all people hospitalized in non-federal hospitals in California from 1998 to 
2002 regardless of race.  

IV.  Outcome Variables
The outcome variables are: 1) rate of Missing SSN defi ned by the percent of hospital discharge re-
cords (of all races combined) without a SSN in the data fi eld; and 2) Linkage Adjustment Weights de-
fi ned as the amount that a linked hospital record needs to be multiplied by to account for hospi-
tal records of the group that could not be linked because the SSN in the hospital record was missing.

Appendix B. 

Adjustment of AIAN Hospitalizations for Linkage with IHS Data:

Rates of Missing SSN for Linkage in Hospitalization Data 
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V.  Study Variables (constructed) 
The study variable is Year of Hospitalization. 

VI.  Explanatory Variables 
Age (10 age groups) and Gender (Male, Female).  Proportionately more men than women have ‘non-missing’ SSN at 
any given age, and the greater the age of men or women, the greater the proportion of people with ‘non-missing’ SSN.

VII.  Analyses 
We performed bivariate analysis of the percent of hospitalizations Missing SSN by Year for all hospitaliza-
tions in the specifi ed age and gender groups, and combined the results for each group for all 5 years as well.  

The rates of Missing SSN were determined for each age and gender group in the hospital discharge data before 
records were linked to the AIAN Active Users. The rates of Missing SSN were converted to a linkage adjust-
ment weight by taking the inverse of the rate of non-Missing SSN: Linkage weight = 1 / (1 – Missing SSN rate)

The linkage adjusted weights were then multiplied times their respective number of hospitalizations 
for each year and age group (Table B.8). For example, for a 30% Missing SSN rate the weight of 1/ 
(1-0.3), or 1.43 would be multiplied times the number of hospitalizations for each year and age group.

VIII.  Results
The combined rates of missing SSN for hospital records of all age and gender groups are similar for 1998, 1999, 
2000, 2001, and 2002 (range from 8.9% to 9.5%) (Tables B.1 to B.6). The rates were the same between 2000 
and 2002 (i.e. 9.5%) (Tables B.4 to B.6). This was a higher rate than that prior to 2000, 8.9% in 1998 and 9.0% 
in 1999 (Tables B.2 and B.3). The rate for missing SSN among infants remained high throughout about 64%.

The combined rates of missing SSN for all age and gender groups decreased between the 1996 and 1998-
1999 time period, but rates of missing SSN increased again by 2000 to rates almost as high as in 1996.  The 
rate of missing SSN for 1996 was 10.0% (Table B.7), 8.9% in 1998 and 9.0% in 1999 (Tables B.2 and B.3) 
and 9.5% from 2000 to 2002 (Tables B.4 to B.6). 

The combined age and gender rate rate of missing SSN for 1998-2002 was 9.3% (Table B.1). For males the 
rate was 8.3% for 1998 to 2002.  For females the rate was 9.9% for 1998 to 2002 (Table B.1).  In 1996 the 
male (9.1%) and female (10.6%) rates were higher (Table B.7). Rates for women are consistently higher 
than for men regardless of time period. Thus the lack of progress in reducing missing SSN since 1998 ap-
pears to be a more acute problem for women than men.
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Appendix C. 

Sampling Adjustment for White Non-Hispanics in the Contract 

Health Service Delivery Area (CHSDA) Counties.

California has counties that are deemed Contract Health Service Delivery Area (CHSDA) counties whenever 
they contain at least one Tribal Health Program. California has 37 CHSDA counties among 58 total counties. 
In order to compare hospitalization rates for AIAN Active Users, who attend Tribal Health Programs, to those 
of White non-Hispanics in similar geographic areas it is necessary to identify the total White population 
(excluding infants less than 1 year of age) who resided in CHSDA counties. When obtaining rates for White 
non-Hispanics it is important to reduce the total population denominator so that it corresponds to the random 
sample of the hospitalization numerator (Table C.1). 

Since the numerators are based on a random sample of all White non-Hispanic hospitalizations (3 times the 
AIAN Active User hospitalizations) a corresponding sampling needs to be done for the White non-Hispanic 
population denominator. The sampling fraction for each year, age and gender category was determined 
from the random sample of hospitalizations among all White non-Hispanic hospitalizations. These random 
sampling fractions were then multiplied by the number of White non-Hispanic residents in each CHSDA 
county by year, age and gender category. In this way the total population of White non-Hispanics was reduced 
proportionately to that of the population needed for hospitalization rates without distorting the year, age or 
gender distribution of the population.
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I.  Rationale
The purpose of the analysis is to determine the demographic characteristics (gender, age) for AIAN Ac-
tive Users and White non-Hispanics in the single Contract Health Service Delivery Area (CHSDA) 
counties (i.e. 37 counties) between 1998 and 2002. A comparison of the corresponding age distributions 
by gender for both populations is essential in order to determine whether it is necessary to make adjust-
ments for population age differences of either or both genders prior to making comparisons of their hos-
pitalization rates for these populations. The purpose of this chapter is to address the following questions:

1. What are the age distributions of AIAN Active User and White non-Hispanic populations in the CHSDA 
service area by gender for each year between 1998 and 2002 and all years combined? 

2. Is it necessary to adjust the AIAN and White hospitalization rates for age differences between their 
populations?

II.  Data Sources
Data Source for AIAN Active Users. The IHS National Patient Information Reporting System (NPIRS) pro-
vided IHS Active User Demographic data fi les for the California Area from FFY 1998 to 2002. 

Data Sources for White non-Hispanics. Data for White non-Hispanic population by county was obtained 
from National Center for Health Statistics (NCHS) and U.S. Census Bridged Race Estimates. For 1998 and 
1999, data was obtained for California from http://www.cdc.gov/nchs/about/major/dvs/popbridge/datadoc.
htm#inter1. For 2000, 2001, and 2002, data stratifi ed by sex and age, were released from NCHS on Sep-
tember 14, 2004.  The postcensal estimates were updated annually as additional data became available. 

III.  Populations
Study Population: AIAN. The population of AIAN is that of Active Users of the 24 THP with the larg-
est numbers of Active Users (at least 100 per year) for the 37 CHSDA counties in California as a 
whole between 1998 to 2002. Active Users are defi ned in Appendix A. The study population exclud-
ed AIAN Active Users of rural THP with less than 100 Active Users, urban THP and infants (Ac-
tive Users less than one year of age).  These AIAN Active Users account for 98% of Active Users of 
all rural THP, and are studied as essentially equivalent to the Active Users of the 37 CHSDA counties.

Comparison Population: White non-Hispanics. The comparison group is that of White non-Hispanic resi-
dents of the CHSDA counties as a whole (See Appendix C). 

IV.  Outcome Variables
The age group distributions (1-14, 15-44, 45-64, 65+) of males and females.

V.  Study Variables
The study variables are AIAN Active Users and non-Hispanic Whites in all 37 CHSDA counties combined.

VI.  Explanatory Variables
 None

Appendix D.

Adjustment of Hospitalization Rates to Standard Age Distribu-

tion: Age Distributions for AIAN and White Study Populations
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VII.  Analyses
A frequency distribution of age groups for the AIAN Active Users and for White non-Hispanics by gender 
was calculated for the CHSDA county area as whole.

AIAN Active Users for CHSDA. The age distribution of AIAN Active Users by gender for all 24 THP was 
obtained for each year between 1998 and 2002 and for all years combined (Table D.1). 

White non-Hispanics for CHSDA. 
The age distribution of non-Hispanic Whites in the 37 CHSDA counties was obtained by gender for each 
year between 1998 and 2002 and for all years combined (Table D.2). 

VIII.  Results
Age distributions of AIAN and White populations in the CHSDA service area. The age distributions for 
AIAN Active Users are different than those for the White non-Hispanics in the CHSDA service area dur-
ing 1998 to 2002, with AIAN having a younger population and Whites an older population.  The age dis-
tributions of AIAN Active Users in the CHSDA service area are shown by gender in Table D.1, and for 
White non-Hispanics in Table D.2.  Among those between the ages of 1 and 14 years the proportion of 
AIAN was 27% compared to only 17% for Whites. The proportions are similar for AIAN (46%) and Whites 
(41%) who were between 15 and 44 years old. However as age increased there was a lower percentage 
of AIAN than Whites. Among those 65 years of age and older, 26% were AIAN and 41% were Whites.

For AIAN the age distributions are similar between males and females for each year between 1998 and 2002, 
with higher proportions of males than females in the 1-14 age category for each year. For White non-Hispan-
ics the distributions are similar between males and females although there are higher proportions of females 
than males for each year in the 65 and older age category.

Since the age distributions are different for AIAN and Whites it is necessary to make an adjustment for age 
differences in order to compare hospitalization rates for AIAN Active Users to those for White non-Hispan-
ics. The Standard Million 2000 US Population will be used to obtain age-adjusted rates (Table D.3).
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Table D.3 Weights for adjustment of AIAN 
and White populations to the US Standard 
Million population in 2000. 

Age Population Adjustment weight

Under 1 year 3,795,000 0.0138

1 year 3,759,000 0.0137

2-4 11,433,000 0.0416

5-6 3,896,000 0.0142

7-8 11,800,000 0.0430

9 4,224,000 0.0154

10-11 8,258,000 0.0301

12-14 11,799,000 0.0430

15-17 11,819,000 0.0430

18-19 8,001,000 0.0291

20-24 18,257,000 0.0665

25-29 17,722,000 0.0645

30-34 19,511,000 0.0710

35-39 22,180,000 0.0808

40-44 22,479,000 0.0819

45-49 19,806,000 0.0721

50-54 17,224,000 0.0627

55-59 13,307,000 0.0485

60-64 10,654,000 0.0388

65-69 9,410,000 0.0343

70-74 8,726,000 0.0318

75-79 7,415,000 0.0270

80-84 4,900,000 0.0178

85  and over 4,259,000 0.0155

All ages 274,634,000 1.0000

Klein RJ, Schoenborn CA. Age adjustment using the 2000 
projected U.S. population. Healthy People Statistical Notes, 
no. 20. Hyatsville, Maryland: National Center for Health Statis-
tics. January 2001.
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